This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 


at|http  :  //books  .  google  .  com/ 


j 


t 


THE  DISEASES  OF  INFANCY 
AND  CHILDHOOD 


THE 

DISEASES  OF  INFANCY 
AND  CHILDHOOD 

FOR   THE    USE   OF  STUDENTS 
AND   PRACTITIONERS  OF  MEDICINE 

BY 

L  EMMETT  HOLT,  M.D.,  ScD.,  LLD. 

PROFESSOR  OF  DISEASES  OF  CHILDREN  IN  THE  COLLEGE  OF  PHYSICIANS    AND  SURGEONS 

(COLUMBIA   university),   NEW   YORK;   ATTENDING   PHYSICIAN   TO  THE   BABIES' 

AND   FOUNDLING   HOSPITALS,    NEW   YORK;   CORRESPONDING   MEMBER  OF 

THE  GESELLSCHAFT  FUR  INNERE  MEDIZIN  UND  KINDERHEILKUNDE, 

VIENNA,  AND  HONORARY  MEMBER   OF  THE  GESELLSCHAFT 

FUR  KINDERHEILKUNDE,   GERMANY 

AND 

JOHN  HOWLAND,  A.M.,  M.D. 

PROFESSOR  OF  PEDIATRICS  IN  THE  JOHNS  HOPKINS  UNIVERSITY,   BALTIMORE; 

DIRECTOR   OF  THE  HARRIET   LANE   HOME;   PEDIATRICIAN-IN-CHIEF   TO 

THE  JOHNS  HOPKINS  HOSPITAL;  CORRESPONDING  MEMBER  OF 

THE  GESELLSCHAFT  FUR  INNERE   MEDIZIN   UND 

KINDSRHEILKUNDS,   VIENNA 


SEVENTH  EDITION,  FULLY  REVISED 

WITH  TWO  HUNDRED  AND  FIFTEEN  ILLUSTRATIONS 


''   NEW  YORK  AND  LONDON 
D.    APPLETON    AND    COMPANY 
1917 


CoPTRiGHT,  1897,  1902,  1905,  1907,  1909,  1911,  1910, 

bt  d.  appleton  and  CX>MPANY 


Printed  in  the  United  SUtes  of  Amerioft 


'^*'? 

"\''\ 


PREFACE  TO  THE  SEVENTH  EDITION 


In  this  Seventh  Edition  the  authors  have  endeavored  to  bring  the 
book  abreast  of  the  science  of  the  day.  In  the  five  years  which  have 
elapsed  since  the  last  revision  there  have  been  great  advances  in  our 
knowledge  of  many  of  the  subjdcts  which  are  considered  in  a  general 
textbook  upon  Pediatrics.  The  endeavor  has  been  made  to  introduce 
this  new  knowledge  without  greatly  changing  the  general  arrangement 
of  the  book.  To  do  this  without  increasing  the  size  of  the  volume  has 
made  it  necessary  to  cut  out  nearly  one  hundred  pages  of  old  material, 
and  to  condense  other  portions  of  the  book.  It  is  believed  that  this 
has  been  done  without  impairing  the  value  of  the  chapters  which  have 
been  abridged.  The  decision  of  the  publishers  to  make  entirely  new 
plates  has  made  this  comparatively  easy. 

There  is  scarcely  a  page  in  the  book  but  has  been  subjected  to  re- 
vision. Sixteen  new  articles  appear  for  the  first  time  in  this  edition. 
The  more  important  ones  are  Acidosis,  Neuropathic  and  Exudative 
Diathesis,  Cardiac  Arrhythmia,  Acute  Lymphatic  Leukemia,  Banti's 
Disease,  Osteogenesis  Imperfecta,  Still's  Disease,  Syphilis  of  the  Ner- 
vous System,  Pellagra,  Epidemic  Catarrh,  Duodenal  Ulcer,  and  Idiosyn- 
crasies to  Food  Stuffs. 

More  than  twenty  chapters  have  Ixjcri  almost  entirely  rewritten,  the 
most  important  being  those  upon  Birth  Paralyses,  Milk  and  Infant 
Feeding,  Digestion  in  Infancy,  Chronic  Intestinal  Indigestion,  Hirsch- 
sprung's Disease,  Asthma,  Accidental  Heart  Murmurs,  Hydronephrosis, 
(JonococTUs  Vaginitis,  Tetany,  Convulsions,  Epilepsy,  Hydrocephalus, 
Poliomyelitis,  Diseases  of  Ductless  Glands,  Diabetes,  Hodgkin's  Disease, 
and  Tulx?rculous  Adenitis. 

Many  old  illustrations  have  been  omitted  and  fifteen  new  ones  in- 
trofhiced,  all  of  them  from  original  sources.  Especial  atU^ntion  has 
FK*en  devoted  by  the  authors  to  the  newer  methods  of  diagnosis  and 
treatment. 

The  authors  desire  to  acknowledge  the  assistance  of  Dr.  X.  Curtice 
Holt  in  the  correction  of  the  proof  sheets  and  the  preparation  of  the 
index 

L.  Emmett  Holt, 
John  Ho\\*land. 
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CHAPTER  I 

HYGIENE  AND  GENERAL  CARE  OF  INFANTS  AND  YOUNG 

CHILDREN 

The  physical  development  of  the  child  is  essentially  the  product  of 
the  three  factors — inheritance,  surroundings,  and  food.  The  first  of  these 
it  is  beyond  the  physician's  power  to  alter ;  the  second  is  largely  and  the 
third  almost  entirely  within  his  control,  at  least  in  the  more  intelligent 
classes  of  society.  These  two  subjects,  infant  hygiene  and  infant  feeding, 
are  the  most  important  departments  of  pediatrics. 

The  Care  of  the  Newly-Born  Child. — After  the  ligature  of  the  cord  the 
child  should  be  wrapped  in  a  thick  blanket  and  placed  in  a  warm  room. 
In  hospital  practice  the  eyes  should  be  cleansed  with  absorbent  cotton  and 
water  which  has  been  boiled,  and  then  two  or  three  drops  of  a  two  per 
cent  solution  of  nitrate  of  silver,  after  Crede's  method,  instilled  into  each 
eye  by  means  of  a  glass  rod  or  eye-dropper.  In  private  practice  a  ten  per 
(t^nt  solution  of  argyrol  may  Ik?  substituted,  unless  the  mother  has  had  a 
purulent  vaginal  discharge,  in  which  case  the  silver  solution  should 
always  be  used.  The  bath  should  now  be  given  in  a  warm  room;  the  body 
U'ing  first  oiled  thoroughly  in  order  to  remove  the  vernix  caseosa  and 
then  washed  in  water  at  a  temperature  of  100°  F.  The  mouth  should  be 
(leansed  with  sterile  water  and  a  soft  cloth,  and  no  violence  employed. 
The  cord  may  be  covered  with  sterilized  talcum  or  bismuth  powder,  and 
wrapped  in  sterile  gauze  or  surgeon's  lint.  The  abdomen  should  now  be 
enveloped  in  a  flannel  band,  eight  or  ten  inches  wide,  and  pinned  rather 
.«nugly.  Before  dressing  is  completed,  the  child  should  be  submitted  to  a 
thorough  examination  for  injuries  received  during  delivery,  congenital 
deformities,  also  as  to  the  condition  of  the  respiration,  circulation,  etc. 
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After  dressing,  the  ehild  should  be  placed  in  his  crib  and  covered  with 
blankets,  and  if  the  feet  are  eold.  or  the  fingfers  and  lips  a  little  blue,  he 
should  be  surrounded  by  hot -water  lM>ttle8  etjvered  with  flannel,  and 
placed  near,  but  not  in  contact  with,  the  body.  The  crib  should  be  placed 
in  a  quiet,  darkened  room.  The  young  infant  should  not  occupy  the 
same  bed  as  the  mother^  unless  he  greatly  needs  the  warmth  of  her  body, 
other  means  of  artificial  heat  not  being  at  hand. 

The  cord  should  l>e  kept  dry  and  disturbed  a8  little  as  possible  until 
it  falls  otf.  Under  ordinary  cireumstancos  the  enrd  separates  from  the 
fourth  to  the  seventh  day,  the  average  being  tlie  fifth  day.  Tlie  stump 
sliould  tlven  be  covered  with  the  sterilized  tabimi  or  bismuth  powder, 
and  a  pad  of  sterile  gauze  about  one-fourth  of  an  inch  thick  and  tw^o 
inches  square  applied  and  secured  in  position  by  means  of  the  abdominal 
band.  The  purpose  of  this  is  to  prevent  umfnlical  hernia.  The  pad 
should  be  continued  for  the  first  month.  Tlie  use  of  strougej  antiseptic 
dressings  than  those  recommended  is  somewhat  objectionable,  since  it 
preserves  the  cord  too  long  and  dcbiys  separation.  The  full  bath  should 
not  be  given  until  the  cord  has  separated, 

Tlie  physician  should  always  see  to  it  that  the  infant  cries  enough  to 
keep  the  lungs  properly  expanded. 

The  question  of  food  for  the  newly-born  infant  is  considered  in  the 
chapter  upon  infant  feeding. 

Bathing^.— For  the  first  few  months  the  bath  should  be  given  at  98** 
F,  The  room  should  be  w*arm,  preft-rably  there  should  be  an  open  fire. 
The  bath  should  lie  short  and  the  body  dried  quickly,  without  too  vigorous 
rubbing.  The  addition  of  salt  to  the  bath  is  an  advantage  where  the  skin 
is  unusually  delicate  or  exeonations  are  present.  One  large  handful 
should  be  used  to  a  gallon  of  water.  By  the  sixth  month  the  temperature 
of  tlie  fiatb  for  healthy  infants  may  Iw  lowered  to  9^)°  F.,  and  by  tlie  cud 
of  the  first  year  to  90''  F,  Older  cliildren  w^ho  are  healthy  slinuld  be 
sponged  or  douched  for  a  moment  at  the  close  of  the  tepid  bath  with 
water  at  t»5**  or  70"^  F.  During  chihlhnod  the  warm  bath  is  preferably 
given  at  night.  In  the  morning  a  cold  sponge  bath  is  desirable.  This 
should  be  given  in  a  warm  room  and  wliile  the  cbild  stands  in  a  tub 
partly  filled  with  warm  water.  This  cold  sponge  should  last  but  half  a 
minute^  and  be  followed  by  a  brisk  rubbing  of  the  entire  body. 

In  some  young  infants  and  even  older  children  there  is  no  proper 
reacticm  after  the  bath,  even  when  given  at  the  temperatures  mentioned ; 
children  lieing  pale,  slightly  blue  about  the  lips  and  under  the  eyes.  All 
tub  bathing,  and  especially  all  cold  bathing;  should  then  be  stop|K?d,  since 
a  continuance  can  only  be  a  drain  upon  the  child's  vitality. 

Clotliiiig. — The  clothing  of  infants  sfiould  be  light,  warm,  non-irri- 
tating to  the  skin,  and  loose  enough  to  allow  free  motion  of  the  est  rem- 
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itieit;  nor  should  baiiclH  be  pinned  m  tightly  ukmi  the  trunk  as  to  t-inhjir- 
ra5«  the  moveineiits  either  of  the  ehesiit  or  of  tiie  ahfloniLML  The  t'hefct 
should  ho  c'overe*!  with  a  woolkni  shirt,  liigh  in  the  iierk  and  with  knig 
f»leeveg.  All  petticoats  should  be  siip|^M»rted  from  the  ghoulders  ajid  not 
. 'irom  waisthiiijds.  Ciintoii  flannel  and  stoekinet  are  both  superior  as 
abhorhent£  to  the  mure  tonnnoiily  iii^ed  linen  diapers.  Stockinet  has  the 
advantage  of  being  very  eoft  and  pliable*  Care  should  be  taken  that  in 
infants  the  feet  he  kept  warm.  If  the  circulation  is  very  p<x)r,  a  bag  of 
hot  water  should  always  he  in  the  crib.  Chilling  of  tlie  surface  is  some- 
tiniet»  responsible  for  attacks  of  colic. 

The  abdominal  hand  is  usually  worn  during  infancy.  It  cannot  he 
eonuidered  in  any  sen^  a  neces.sity  after  the  first  few  months^  ex(M*pt 
in  cases  of  very  thin  infants  whose  su|»ply  of  fat  in  the  abdominal  walls 
Uan  insufficient  protection  to  the  viscera.  For  the  first  few  weeks  a  hand 
of  plain  flaxinel  is  to  be  preferred;  hiter,  a  knitted  band  with  shoulder- 
straps.  The  fashion  of  low^  neck  and  short  sWves  for  infants  and  very 
»ung  children  has  fortunately  passed  away — let  us  hope,  not  to  return. 
During  the  summer  the  outer  clothing  should  l>e  light  and  the  under 
clothing  of  the  thinnest  flannel  or  gauxe.  The  changes  in  the  tempera- 
ture of  morning  and  evening  may  be  met  by  extra  wraps.  The  custom  t-f 
allowiBg  young  children  to  go  with  legs  bare  has  many  enthusiastic  advo- 
cates; while  it  may  not  be  objectionable  during  the  heat  of  summer,  its 
ivantages  at  any  season  are  very  questionable  in  a  changeable  climate 
ke  that  of  New  York  or  the  Atlantic  coast.  Many  delicate  children  are 
ertainly  injured  hy  such  ilUadvised  attempts  at  hardening. 

The  nigtit  clothing  of  infants  should  he  simiUir  to  that  worn  during 
day,  but  should  be  hH>si>,  the  material  being  of  the  lightest  flannel, 
night  clothing  for  older  children  should  consist  of  a  thin  woollen 
#liirt  and  a  union  suit  with  waist  and  trousers,  and  in  some  eases  with 
if  there  is  a  tendency  to  get  outside  the  coverings.  The  common 
Jitakc  is  to  overload  all  childreti,  but  especially  infants,  with  covering 
•t  night*  This  ia  an  explanation  of  much  of  the  restless  sleep  wdiieh  is 
f«?n,  particularly  in  delicate  childrefu 

Cnrt  of  the  Eyes.— During  the  first  few  days  at  the  daily  bath  the 
w«  ihould  be  cleansed  with  a  saturate?*!  solution  of  l»oric  acid.  They 
th^iold  be  mrefully  protected  from  too  strong  light  during  early  infancy. 
It  is  desirable  that  a  child  should  always  sleep  in  a  darkened  nxuu, 

Cftre  of  the  Mouth  and  Teeth. — The  mouth  of  the  newly-born  infant 
ihould  be  gently  cleansed  at  each  mr»rning  hath  witfi  boiled  water  and 
A  noft  rloth.  On  the  first  apfHmraiu'c  of  thrush  the  mouth  slundtl  In? 
i^lwd  after  every  ft*e<ling  with  a  sidntion  of  hicarl>onate  of  soda  or  l>oric 
(t«n  grains  to  the  ouiuc).  It  should  be  applied  witli  a  swab  made 
iff  tirtfting  a  bit  of  cotton  upm  a  wooden  toothpick,  and  not  by  the 
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imreo'e  fiuger.  lIurrM  is  c>fk*n  done  by  tlie  use  of  too  imwh  zeal  in 
cleansing  the  moutli  of  a  yomig  infant. 

The  primary  teeth  as  well  as  those  of  tlie  |ienTianeiit  set  shouhl  receive 
daily  attention.  Too  often  they  are  neglected  altojejether.  Dirty  teeth 
are  likely  sooner  or  Inter  to  beiT>me  earions ;  and  carious  teeth,  besides 
being  a  canse  of  bad  breatli  and  |min,  are  a  constant  nienat'c  to  the  hcaltli 
of  the  ehihl,  since  they  are  frequently  the  cause  of  severe  infeelions.  Such 
teeth  should  either  Ih?  filled  or  remove*!. 

Care  of  the  Skin. — Tfie  skin  of  a  young  infant  is  exreedingly  delicate, 
and  excoriations,  intertrigo,  and  ecijenm  are  of  very  common  oceurrence. 
These  conditions  are  mneh  easier  of  prevention  than  of  cure.  The  ilrst 
essential  in  the  care  of  the  skin  is  cleanliness,  and  this  must  be  secured 
without  the  use  of  strong  soaps  or  to<i  much  rnhbing.  Napkins  must  bo 
removed  as  soon  as  soiled  or  wet.  Some  bhmd  absorbent  powder,  like 
starch,  talcum*  or  the  stearate  of  J^ine,  should  be  used  in  all  t!u?  folds  of 
the  skin,  in  the  neck,  in  the  axillae,  groins,  and  about  tlie  genitals,  and 
in  the  folds  of  the  thighs,  particuhirly  in  very  fat  infants.  If  jdain  water 
prodm-es  an  undue  am*>unt  of  rrritntion»  tfie  salt  or  liran  bath  should  be 
employed. 

Care  of  the  Genital  Org^ans, — The  female  genitals  need  but  little 
attenti(tn  in  young  children,  except  as  to  cleanliness.  This  is  more  often 
neglected  in  older  child ren  than  in  infants. 

In  males  the  prepuce  shoulrl  receive  attention  during  the  first  few 
weeks?  of  life.  If  the  foreskin  is  long  and  Hie  preputial  orifice  email, 
circumcision  should  he  done  If  it  is  not  long,  but  is  only  adherent, 
these  adhesions  should  be  broken  up,  the  parts  tlioroughly  cleansed  and 
the  foreskin  retracted  dally  until  there  is  no  disposition  tu  a  recurrence 
of  the  adhesions.  These  operations  will  be  th.-^cussed  more  at  length  in 
a  subsequent  cha])tcr.  The  only  thing  to  be  emphasized  in  the  present 
connection  is  that  the  prepuce  should  receive  propT  attention  in  early 
infancy,  since  this  can  now  he  done  with  less  pain  and  discomfort  to  the 
child,  and  at  the  same  time  better  resiiltiii  are  obtained.  Jf  this  matter 
IS  neglected  during  infancy,  it  is  apt  to  be  overlooked  until  harm  has 
been  produced  by  local  or  reflex  irritation  which  phimosis  or  adherent 
prepuce  may  have  excited. 

Vaccination, — This,  a  It  In  nigh  considered  elsewhere,  should  be  men- 
tioned in  this  connection  as  among  the  things  requiring  the  pliysician's 
attention  duriiig  the  first  months  of  life. 

Timining  to  Froper  Control  of  Rectum  and  Bladder.— It  is  surprising 
to  see  what  can  be  aceomplished  by  intelligent  clTorts  at  training  in  these 
particulars.  An  infant  can  often  !k^  trained  at  three  months  to  have  its 
movements  from  the  t>owels  when  plated  ufmn  a  small  cfnimlier.  This 
not  only  saves  a  great  amount  of  wasliing  of  napkins,  but  there  is  soon 
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a  habit  of  liavin^  the  bowels?  move  at  n  repilar  time  or  times  eaeh 
limy.  The  iafaiit  iniijit  Jje  put  iijioii  the  Lliiuuher  8uon  afUT  his  feeiling. 
The  impirtanee  of  training  young  efiiblren  to  regular  habits  regarding 
cvaeuatjons  from  the  bowels  can  hardly  be  overeg'ti mated.  It  should  be 
impre8sed  upon  every  mother  artd  nur^e  by  the  physician,  and  espeeially 
this  iiet'esisity  of  beginning  training  during  infancy*  Mueh  of  eourse  will 
depend  upon  the  food  and  tire  digestion;  hot  habit  is  a  very  large  faetor 
in  the  ease. 

The  training  of  the  bladder  h  not  quite  so  important,  but  the  proper 
rdiK*ation  of  this  organ  adds  mueh  to  the  eomfort  of  the  ehild  and  the  ea^e 
with  uhit'h  he  i»  eare^l  for.  Before  the  eiul  of  the  firnt  year  many  inti^lli- 
gent  children  can  be  trained  to  indicate  a  desire  to  empty  the  bladder. 
Mjidv  mothers  and  nurses  junri-erl  in  training  ehihlren  bo  well  that  by 
the  tenth  or  eleventh  month  napkins  are  dinpenseil  with  during  the  day. 
On  the  other  hand,  it  is  very  eonrmon  to  sec  children  of  two  and  even  two 
and  a  half  year^  still  wearing  napkins  because  of  the  bu-k  of  proper  train- 
ing* Before  he  has*  reached  the  age  of  three  years  a  healthy  child  will 
ti^ually  go  from  10  p.m.  until  morning  without  emptying  the  bladder. 
annoyan(^e  and  discomfort  from  the  neglect  of  early  training  in  this 
ticular  an*  very  great.  Night  feeding  h  responsible  for  much  of  the 
difficulty  experienced  in  training  children  to  hold  the  water  during  the 
tiigitt 

General  Hygiene  of  the  Nervous  System. — Great  injury  is  done  to 
the  nervous  system  of  children  by  the  influences  with  which  they  are 
in         '  -1  during  infancy,  especially  during  the  first  year,     Tlie  brain 
r-"  during  the  first  two  yeari*  than  in  all  the  re^t  «»f  life.     Normal 
healthy  development  of  the  nervous  centers  demands  quiet,  rej*t,  peaceful 
mr  '  und  freedom  from  everything  whirh  causes  excitement  or 

Uli'    .'     -     :■    .  .itmn. 

The  fiteadily   increaaing  frequency   of   functional   nervouii  diseases 

imoiig  young  children  is  one  of  the  most  piuverfid  arguments  for  greater 

•tieotion  by  physicians  to  the  subject  of  hygiene  of  the  nervous  system 

duriii^  infancy.     )(ogt  parents  err  through  ignorance.     Playing  with 

ming  children,  stimulating  to  buigbter  ar»d  exciting  them  by  sights, 

n       soanda.  or  movements  until  they  sfinek  with  apparent  rlelight,  may  be  a 

H    toitrpi!  of  amusement  to  fond  parents  and  admiring  spi^ctators,  but  it  is 

^h^^M  invariably  an  injury  to  the  child.    This  is  esperially  hamiftd  when 

BPJBB™  ^li^'  evening.     It  is  the  plain  duty  of  the  physic  iaTi  to  enlighten 

Iprenta  upon  this  point,  and  insist  that  the  infant  shall  \y^  kept  quiet, 

tod  that  all  such  playing  anrl  romping  as  has  been  referred  to  shall, 

danng  the  i\r»t  year  at  least,  he  absolutely  prohibited. 

Sleep. — The  sleep  of  the  newly-lwni  infant  is  profound  for  the  first 
^r  thrf*«!  days  and  utider  nornud  cornlitions  almost  ttintinuous.     In 
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the  ea&e  of  proloiigtul  or  tedio^js  labor,  or  where  from  any  eaose  undue 
fomprrssioji  has  Wen  exerted  iipoji  the  head,  it  may  approach  tlu*  t-oii- 
dilioii  of  semi-coma  for  tweiitv-four  or  forty-eiglit  hours.  Thin  may  be 
so  deep  as  to  exeite  appreheusioiis  of  serious  brain  k'^ions.  If,  however, 
there  are  attsoeiated  with  it  no  eouvulsions  and  no  rigidity,  this  early 
stufX)r  usually  passes  away  on  the  seeond  or  third  day- 

Tlie  8leep  of  eiirly  itdaney  is  quiet  and  peaeeful,  but  not  very  deep 
after  the  first  month.  After  the  third  year  the  heavy  sleep  of  childhood 
16  commoidy  Been.  A  healtliy  infant  during  the  first  few  weeks  sleeps 
from  twenty  to  twenty-two  hours  out  of  the  twenty-four,  waking  only 
from  hunger,  disetimfort,  or  pain.  During  the  first  six  months  a  healthy 
infant  will  usually  sleep  from  sixteen  to  eigliteen  hours  a  day,  tlie  waking 
peri«Mls  being  only  from  half  an  hour  to  two  htnirs  long;  At  the  age  of 
one  year  most  infants  slwp  from  fourteen  to  iiftt*en  hours,  viz..  from 
eleven  to  twelve  hours  at  night,  and  two  or  three  hours  rJuring  the  day, 
usually  in  two  naps.  When  two  years  obi  usnalSy  thirteen  to  fourteen 
hours'  slei*p  are  taken ;  eleven  or  twelve  hours  at  night  and  one  or  two 
hours  during  the  day,  generally  in  a  single  nap.  At  the  age  of  four  years 
children  ret|uire  from  eleven  to  twelve  hours'  sleep.  It  is  always  desir- 
able, and  in  most  eases  with  regularity  it  is  possible,  to  keep  up  the  daily 
nap  until  ehildren  are  five  years  old.  From  six  to  ten  years  the  amount 
of  sleep  required  is  ten  or  eleven  hours,  and  from  ten  to  sixteen  years 
nine  hours  should  be  the  minimum. 

Training  in  proper  habits  of  sleep  should  be  begun  at  birth.  From 
the  outset  an  infant  should  l>e  accustomed  to  being  put  into  his  crib  ivhile 
awake  and  to  go  to  sleep  of  Ids  own  accord.  Rwking  and  all  other  habits 
of  this  sort  are  useless  and  may  even  be  harmful.  An  infant  should  not 
he  allowed  to  sleep  on  the  breast  of  the  nurse,  nor  with  the  nipple  of  the 
liottle  in  his  mouth.  Other  devices  for  putting  infants  to  sleep,  such  as 
allowing  the  child  to  suck  a  rubiwr  nipple  or  anything  else,  are  positively 
injurious.  If  such  means  of  inducing  sleep  are  resorted  to  the  infant 
soon  at  quires  the  habit  of  not  sleeping  without  them.  We  have  known  of 
one  instance  where  the  habit  of  rocking  during  sleep  was  continued  until 
the  child  was  two  years  old ;  the  moment  the  rocking  was  stoppc^d  the 
infant  would  wake,  and  in  consequence  this  prattiee  was  continued  by 
the  devoted  but  misguided  parents.  A  quiet,  darkened  room,  a  warm 
and  corafortalde  bed,  an  appetite  satisfied,  and  dry  napkins  are  all  that 
are  needed  to  induce  sleep  in  a  healthy  child. 

The  periods  of  sleep  in  young  infants  are  usually  from  two  to  three 
hours  long,  with  the  exception  of  once  or  twice  in  the  twenty-four  hours, 
when  a  long  sleep  of  five  or  six  hours  occurs.  The  purpose  of  training 
is  to  have  ihe  child  take  this  long  sleep  at  night.  The  habit  of  regular 
sleep  is  Wst  established  by  wakening  tlie  infant  regularly  every  three  or 
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four  hours  during  the  day  for  feeding,  and  aHowing  linn  to  Ai^op  hh  k^ng 
as  posiiible  during  the  night  This  training  gtjes  han<i-in-liand  with 
regular  habits  of  feeding.  Such  habita  are  easily  formed  if  the  plan  be 
syetema tic-ally  followed  from  the  outset. 

By  the  fourth  month  all  feeding  between  10  p.m.  and  0  A*M,  should  be 
diac-ontinued.  If  this  is  done  most  infants  can  be  trained  by  this  time 
to  sleep  all  night  If  the  room  is  lightiMl,  and  ihc  child  laken  from  tlie 
i:rib  or  rocked  or  fed  m  soon  as  he  wakens  at  night,  there  is  no  such  tliiiig 
as  tlic  formation  of  gootl  habits  of  slee|>.  Kegidarity  in  sleep  and  feeding 
i?t  only  maki*g  the  care  of  young  infants  very  much  easier,  but  is  of  a 
deal  of  importance  for  the  health  of  the  child. 
The  causse^  of  dietiirbed  or  irregular  sleep  in  young  infants  are  mainly 
two — hunger  and  indigestion.  In  inirsing  infants  it  is  usually  the  for- 
mer; in  those  artificially  fed  usually  the  latter.  Sleeplessness  from  hun- 
ger is  often  seen  in  chihlreiv^'ho  are  nursed  thirty  or  forty  minutes  and 
hen  fall  asle<^p,  but  wake  in  fifteen  or  twenty  minutes  crying  and  fretful. 
Ifler  being  quieted  they  may  fall  asleep  again  for  half  an  hour,  but 
wake  at  short  intervals.  The  peaceful  sleep  of  two  or  three  hours  which 
should  follow  a  proper  feeding  is  never  seen.  With  this  restlessness  from 
indigestion  other  signs  are  usually  present,  stationary  weight,  etc.  The 
disturbed  sleep  due  to  overfeeding  shows  itself  by  much  the  same  symp- 
t^ims,  ejccept  that  the  first  sleep  after  tlje  meal  is  usually  longer. 

Exercise. — This  is  no  less  important  in  infancy  than  in  later  child- 
hood. ^Vn  infant  gets  his  exercise  in  the  lusty  cry  which  follows  the  cool 
cinge  of  the  bath,  in  kicking  his  legs  about,  waving  his  arms,  etc.  By 
means  pulmonary  expansion  and  muscular  development  are  in- 
hI  and  the  general  nutrition  promoted.  An  infant  a  clothing  should 
such  as  not  to  interfere  with  his  exercise.  Confinement  of  the  legs 
fthould  not  l>e  permitted.  In  hosintal  practice  w^e  have  often  had  a  chance 
to  obfieni'e  the  bad  results  which  follow  when  very  young  infants  are 
to  lie  in  the  cribs  nearly  all  the  time.  Little  by  little  the  vital 
flag,  the  cry  becomes  feeble,  the  weight  is  first  stationary,  then 
there  is  a  steady  loss.  The  appetite  fails  so  that  food  is  at  first  taken 
ithout  relish,  then  at  times  altogether  refused;  later,  vomiting  ensues 
ftd  other  symptoms  of  mdigestion.  This,  in  many  cases,  is  the  iK'ginning 
ts  steady  downward  course  which  goes  on  until  a  condition  of  hopeless 
marasmus  is  reached.  Such  infants  must  be  taken  up  every  few  hours 
and  carried  al»out  the  wards;  the  position  should  be  frc^piently  ciianged, 
ifii]  general  friction  of  the  entire  body  employed  at  least  twice  a  day* 
Ivery  means  must  be  imnlc  use  of  to  slinndate  the  vital  nctivity.  The 
llae  of  systematic  attention  to  these  matters  cannot  be  overestimated  in 
[litals  for  infants.  Infants  who  are  old  enotigh  to  creep  or  stand 
ly  take  sittficient  exercise  unless  they  are  restrained.    At  this  age 
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llicy  ^liould  l>e  allowed  to  do  wfmt  tliov  tiro  eager  tu  do.  Every  facility 
filitjiilil  be  afTorded  fur  ut^ing  their  iiritstles,  Exerei»e  may  be  encouraged 
l)y  placing  upon  tlie  ttour  in  a  warm  rtKini  a  mattress  or  a  thick  "com- 
fortuble/'  and  allowing  (lie  infant  to  roll  and  tumbb'  npuii  it  at  will  A 
large  bed  may  an^^wer  tbe  ^;aiiie  pur|K>so, 

In  older  children  every  form  of  out-of-door  exercise  should  l>e  eiic?our- 
aged — ball,  tennis,  and  all  runiiing  games,  horseback  riding,  tbe  bieyele, 
trkyele,  swinnning,  etiasting,  and  skating,  l^p  to  tbe  cdeventb  year  no 
difference  need  be  made  in  the  exercise  of  tbe  two  sexes,  Companiouship 
is  a  iietTSsity.  Children  hnnigbt  up  iilone  are  at  a  great  dinad vantage  iu 
tit  is  respect,  and  are  not  likely  to  get  an  mmh  exercise  as  tbcy  require. 
Tbe  anujuut  of  exercise  allowed  delicate  children  sbould  b^  regulated 
witli  some  degree  tif  care.  It  may  l)e  earricd  to  the  ]>uiiit  of  moderate 
musiiilar  fatigue,  but  never  to  nmscidar  exhaustion.  Tbe  latter  is  par- 
ti eularly  likely  to  be  the  ease  in  competitive  games. 

Exerrise  slioidd  have  reference  to  tbe  pymmctrieal  development  of  the 
wbule  ]H>i]y,  hi  prescribing  it  tbe  spccilic  needs  of  tlie  individual  child 
sliuidd  be  considertd.  By  carefully  regulated  exercises  very  miu-h  may 
he  done  to  check  such  deformities  as  round  shoulders  and  slight  lateral 
curvature  of  the  s])ine,  and  also  t(^  develop  narrtiw  chests  and  feeble 
thoracic  nnisdcs.  Var  pur|K>se8  like  these,  gj'iiinaiitics  are  exceedingly 
valuable  to  supplement  out-of-door  exercise,  but  they  can  i?ever  take  their 
place. 

There  are  two  important  points  with  reference  to  exercise  indoors. 
First,  the  playrodm  sbt»idd  be  eool — alujut  tit)'^  F.  Seeondlv,  during  all 
active  exereise  the  clotfdng  f^huuld  be  looi^e  and  light,  so  as  to  allow  the 
freest  possible  motion  of  the  body. 

Airing, — Irt  summer  tlicrc  ran  he  no  pos.^iblc  objection  to  a  Vfjung 
infant  heiug  ahowed  out  of  doors  at  tiie  end  of  the  first  week.  He  shoubl 
be  kept  in  the  o|>en  air  as  much  as  possible  during  the  day.  In  the  fall 
and  sfiring  this  sboubl  not  be  iicrnutted  uidil  tbe  ebi!d  is  at  least  a  niuutb 
old,  and  tlien  only  wbcn  the  out-uf-dm»r  temperature  is  above  litJ"*  F. 
During  bis  outing  the  head  should  he  protected  from  tlie  wiml  and  the 
eyes  frum  tbe  sun.  Tbe  duration  of  the  i>uting  at  first  should  be  only 
fifteen  or  twenty  minutes!*  the  time  being  gradually  lengtheneil  to  two  or 
tliree  hours.  The  child  shoulu  In*  gradually  aeeust^^mcd  to  ehangea  of 
temperature  in  the  mnm  l>y  opening  wide  the  w^indows  for  a  few  nn'nutes 
each  day  even  before  he  is  taken  out  of  doors,  the  child  being  dressed 
meanwhile  as  for  an  outing.  In  the  ease  of  children  born  late  in  the  fall 
or  in  the  winter  this  mcanf^  of  giving  fresb  air  may  he  advantageously 
begun  at  one  munth  and  f<dhiwed  throughout  the  lirst  winter.  It  is  only 
necess»iry  in  all  sueb  cases  ihat  the  clia nges  lie  made  very  gradually  both 
as  to  the  length  of  tbe  airing  and  as  to  the  temperature.     The  great 
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advantage  of  this  plan  over  that  more  commonly  followed  of  keeping 
young  infants  closely  housed  for  the  first  six  months  in  case  they  are 
born  in  the  fall  or  early  winter,  we  can  positively  affirm  from  quite  a 
wide  observation  of  both  methods.  It  is  a  matter  of  very  serious  impor- 
tance that  every  infant  be  furnished  an  abundance  of  pure  fresh  air  in 
winter  as  well  as  in  summer.  When  the  plan  above  outlined  is  carefully 
and  judiciously  followed,  the  tendency  to  catarrhal  affections  instead  of 
being  increased  is  thereby  greatly  lessened. 

When  four  or  five  months  old,  there  is  no  reason  why  a  healthy  child 
should  not  go  out  of  doors  on  pleasant  days  if  the  temperature  is  not 
below  20°  P.  While  there  is  a  prejudice  on  the  part  of  many  mothers 
and  some  physicians  against  a  child's  sleeping  out  of  doors  in  cold 
weather,  it  is  a  practice  which  we  have  always  urged  upon  mothers,  and 
have  never  seen  followed  by  any  but  the  most  beneficial  results.  The 
days  of  all  others  when  infants  and  very  young  children  should  not  be 
out  of  doors  are  when  there  are  high  winds,  especially  those  from  the 
northeast,  an  atmosphere  of  melting  snow,  and  during  severe  storms. 
Delicate  infants  must  of  course  be  more  carefully  guarded  during  the 
ct)ld  season.  With  most  of  these  the  plan  of  house-airing  is  all  that 
should  be  attempted. 

Hnrsery. — This  should  be  the  sunniest  and  best-ventilated  room  in 
the  house.  It  is  the  physician's  duty  to  see  that  proper  attention  is  paid 
to  the  hygiene  of  the  room  in  which  the  child  spends  at  least  four-fifths 
of  his  time  during  the  first  year,  and  two-thirds  of  his  time  during  the 
first  two  or  three  years  of  life.  Sunlight  is  absolutely  indispensable. 
Sonny  rooms  always  contain  less  organic  matter  and  less  humidity,  and 
hence  a  room  upon  the  north  side  of  the  house  should  always  be  avoided ; 
preferably  one  in  the  second  story  should  be  chosen.  Nothing  which  can 
in  any  way  contaminate  the  air  of  the  room  should  be  allowed.  There 
should  be  no  washing  and  drying  of  clothes  or  of  napkins.  Xo  food 
should  he  allowed  to  stand  about  the  room.  Gas  should  not  be  allowed 
to  burn  at  night;  a  small  wax  night-light  furnishes  all  that  is  needed 
in  the  nursery.  If  possible  the  heat  should  be  from  an  open  fire;  the 
next  l>est  thing  is  the  Franklin  heater.  Nothing  in  the  room  is  worse 
than  steam  heat  from  a  radiator  unless  it  be  a  gas  stove,  which  under  no 
<ircumstances  should  be  allowed,  except  possibly  for  a  few  minutes  each 
UHiniing  during  the  bath. 

The  temperature  of  the  room  during  the  day  should  not  be  over  70° 
F.  It  is  important  that  every  nursery  should  have  a  thermometer,  and 
that  this  and  not  the  sensations  of  the  nurse  should  be  the  guide.  It  is 
ilmost  invariably  true  that  the  nursery  is  overheated.  Often  no  other 
explanation  can  l)e  found  for  chronic  indigestion  and  falling  weight 
txi-epting  a  nurser}'  whose  habitual  temperature  ranges  from  75°  to  80** 
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F.  At  flight  for  the  first  few  weeks  the  temperature  should  not  b^  allowed 
to  fall  below  65°  P.  After  two  months  the  night  temperature  may  fall  to 
60°  or  even  5(r  F. 

Free  ventilation  without  tlraughta  is  an  abtiiolute  necessity.  This  is 
best  accomplished  by  ventilators  in  the  windows,  of  which  there  are  many 
excellent  devices  sold  in  the  shops.  While  the  child  is  absent  from  the 
room  the  windows  should  he  widely  opened  and  free  airing  of  the  nursery 
acconiplislied.  The  room  should  always  l>e  thoroughly  aired  at  nigiit 
before  the  thild  is  put  to  bed.  After  the  first  year  the  window  may  t*e 
open*  unless  the  outside  temperature  h  as  low  as  W^  F,  If  the  window 
is  oi>en  the  door  of  the  nursery  sliould  be  closed » that  currents  of  air  may 
be  avoiiled.    The  ventilation  by  means  of  an  open  fire  is  the  most  efficient. 

Tlie  furniture  of  the  nursery  should  be  as  simple  as  possible,  heavy 
hangings  should  be  positively  forbidden,  and  upholstered  furniture  used 
only  to  a  small  extent.  Floors,  covered  hy  large  rugs  are  much  more 
cleanly  than  tar^K'ts,  an<l  hence  are  to  be  preferre<i 

The  cbihl.  whenever  it  h  possible,  should  have  a  separate  bed;  and 
so  should  the  newly-born  infant,  in  order  to  prevent  the  danger  of  over- 
lying by  the  mother,  wliiih  is  seen  as  an  occasional  cause  of  death,  and 
also  to  avoid  the  danger  of  too  frequent  night  nursing,  which  ig  injurious 
alike  to  mother  and  chihl.  Separate  beds  for  older  chiblren  will  prevent 
the  spread  of  many  forms  of  infection.  The  crib  for  infants  should 
be  one  which  does  not  rock,  in  order  that  this  unnecessary  and  vicious 
practice  may  not  be  carried  on.  The  mattress  should  he  of  hair  and 
fpiitc  firm.  The  pillow  should  hv  small ;  in  the  summer,  hair  pillows  are 
an  advantage  hut  not  a  necessity*  The  position  of  the  child  during  sleep 
shouM  l»e  tliangcd  from  time  to  time  from  one  sirle  to  the  other  and  then 
to  the  hatk.  AtteJitiou  to  a  I!  these  details  shun  hi  nut  he  beneath  the 
physician^s  notice,  since  the  violation  of  these  plain  rules  of  hygiene  is 
at  the  bottom  of  many  of  the  milder  disorders  and  even  of  some  of  the 
more  serious  diseast»s  seen  in  iti fancy. 

The  NuTftC — ^The  nur^e  of  a  young  child  should  be  healthy,  young 
or  in  mitlillt^  life,  free  from  tuberculous  or  sy[jli»litic  taint,  from  catarrhal 
afTections  of  the  nose  and  throat,  and  nut  of  a  nervous  or  exuitahle  tem- 
perament. She  should  be  neat  in  habit,  of  quiet  disposition,  and,  most 
of  alL  she  shoidd  be  a  person  of  intelHgenfe. 

The  Amount  of  Air  Space  Eequired  by  Infants.— The  nursery  should 
always  be  aa  large  a  room  as  possible.  One  of  the  reasons  why  young 
infants  do  so  badly  in  institutions  is  because  of  overcrowding.  In  a 
well-ventilated  ward  there  shoubl  he  allowed  to  each  infant  at  least  1,000 
cubic  feet.  Children  over  two  years  old  are  not  so  sensitive  to  their 
surroundings,  and  may  thrive  in  wards  where  only  700  or  SOO  cubic  feet 
are  allowed  to  each  t*hild. 
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Infants  born  before  term,  and  some  exreediiigly  delicate  ones  who 
•re  born  at  full  teriii»  reqeire  very  special  and  partieular  rare.  The 
vatality  h  eo  feeble  in  thoi^e  chilflren  that  if  they  are  handled  in  the 
ordinary  way  they  survive  at  most  but  a  lew  weeks.  The  symptom  which 
indiciites  that  guch  epeeial  care  is  necessary  is  most  of  all  the  weight  of 
the  child.  Either  congenital  feehleneBS  or  prematurity  may  be  assumed 
in  iiiogt  of  the  children  weighing  less  thau  live  p*>unds;  also  if  the  length 
of  th<»  body  is  less  than  nineteen  inches.  In  these  children  all  the  organs 
are  likely  to  be  inifwrfcctly  develo|H>d  and  they  are  not  ready  for  their 
work.    Especially  is  tliis  true  of  the  lungs  and  of  the  organs  of  digestion. 

The  clinical  picture  presented  by  these  cases  is  quite  characteristic. 
The  Ixnly  is  limp:  the  skin  very  soft  and  delicate  and  ulmost  transparent ; 
thr  cry,  a  low  feeble  whine  not  unlike  the  mew  of  a  kitten ;  the  respiratory 
movements,  extremely  irregular,  sometimes  scarcely  perceptible  for  several 
seconds ;  the  movements  of  the  extremities  infrequent  and  never  vigorous. 
Tlie  g<&neral  appearance  is  one  of  torpor.  The  miiscles  of  the  month  and 
cheek  and  tongue  may  lark  the  requisite  force  for  sucking,  so  that  this  is 
pmctically  impossible,  and  even  deglutition  is  slow*  difficult,  and  pro- 
longed. It  is  ditTicult  to  maintain  the  normal  liody  temperature;  unless 
doM^I?  watched  this  may  fall  far  below  the  normal,  and  may  rise  quite 
ta  much  aljove  it  with  the  use  of  tfvo  ninrh  artifiriol  heat.  We  once  saw 
ft  fluctuation  of  13 '^  F,  CR-cur  in  a  few  hours  from  such  causes.  All  the 
symptoms  mentioned  vary  much  accordir»g  to  the  degree  of  prematurity. 

In  the  management  of  these  cases  there  are  three  problems  to  be 
•oived:  the  first  to  maintain  the  animal  heat,  the  scn^ond  to  nourish  the 
infant,  the  third  to  prevent  infection.  Difficult  as  it  always  is  to  rear  a 
premature  infant,  these  difficulties  are  much  increased  in  eases  where 

per  means  are  not  adopted  immediately  after  birth.  The  loss  which 
diildren  sustain  during  the  first  few  days  is  in  very  many  cases  so 
pemt  tliat  subsequerd  measures,  however  well  carried  out,  are  futile.  Tlie 
beat-producing  power  is  so  feeble  that  the  body  tempi^rature  quickly  falls 
bfhnr  normal  unless  artificial  heat  is  constantly  used.  The  effect  of  i*old 
vpois  Iheae  delicate  infants  is  very  serious,  and  not  only  growth  but  even 
life  depends  ufmn  maintaining  the  body  temperature  steadily  and  uni- 
fifnnly.  Their  extreme  susceptibility  is  something  which  it  is  difficult 
for  one  to  appreciate  who  has  ncvt  had  experience  in  these  cases. 

One  of  the  simplest  means  of  maintaining  the  temjierature  is  to  oil 
tlir  ilciji  and  then  roll  the  entire  body,  including  extremities,  in  absorl>ent 
eotloii  or  lamb's  wend  ;  even  the  neck  and  cranium  may  U*  covered,  leaving 
anU  i}\r  fikiy*  cxfxiH'd,     The  \K>uid  diaper  mav  l»e  replaced  by  a  f»ad  <if 
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gauze  ami  nliHorijeiit  i-ottoii,  Thv  body  is  tlK*!i  wrapped  in  1>luuketg, 
pliir-ed  ill  a  cl nth eH-Ua.sk et  or  hasisiiiet  with  protected  sides,  and  surrounded 
liy  boitles  or  l)a^  tuiittiiniiig  hot  water,  A  Idanket  or  sheet  shouhl  par- 
tially cover  the  top  nf  the  Imsket,  forniiji^  a  Burt  of  hood  to  proteet  the 
eyes  from  li;?ht  and  the  faoe  and  head  from  draughts.  In  using  hot- 
water  bags,  some  eautinn  must  l>e  exercised  or  too  much  heat  may  b€ 
peeiired.  We  iiave  seen  the  tcniperatnre  of  an  infant  raised  six  or  seven 
degrees  from  this  cause.  The  temfwrature  of  the  child  should  at  first  be 
taken  every  few  hours  to  make  sure  that  a  proper  amount  of  external 
heat  is  supplied. 

A  more  efficient  means  of  furnishing  artificial  heat  is  by  the  eleetric 
pad.  These  small  heattrs  may  he  attached  like  a  drop-light  to  any 
eleetric  fixture,  A  convenient  size  is  ten  by  fifteen  inches.  The  pad, 
which  can  l>e  obtained  of  any  electric  supply  company,  is  placed  beneath 
two  or  three  thicknesses  of  blanket,  upon  which  the  infant  lies  in  its 
basket.  Since  the  }»ads  occasionally  get  out  of  order  they  must  be  used 
with  some  caution,  as  they  have  been  known  to  burn  the  bedclothes  and 
even  the  ha!)y* 

With  snt-h  means  as  those  descriljed  it  is  possible  to  maintain  the  body 
temperature  at  normal  even  in  a  room  kept  at  the  ordinary  temperature. 
It  is  preferalde  to  have  a  warmer  room;  80°  or  even  85^  F.  is  desirable 
for  feeble  infauts.  Adequate  ventilation,  however,  is  indispensable. 
With  intcdligcnt  care  excellent  results  can,  however,  often  be  obtained 
with  no  other  means  for  maintaining  beat  than  the  padded  basket  ancj 
bf^t-watcr  bottles;  but  the  other  accessories  make  the  problem  an  easier 
one. 

Prcnudnre  infanis  should  be  fed  without  being  removed  from  the 
baskt'l,  until  they  are  strong  enough  to  take  the  breast.  The  position 
shoidfl  1h"  frequently  changed  and  some  freedom  of  movement  of  the 
limbs  permitied,  hut  the  infants  should  be  bandied  as  little  as  possible. 
The  liody  should  l»e  oiled  and  fresh  cotton  applied  every  other  day.  The 
rectal  temperature  at  first  should  be  taken  several  times  a  day  in  order 
to  ho  sure  that  sniTicient  artificial  heat  is  being  supplied,  but  not  too 
much.  Tire  latter  condition  is  one  that  often  obtains,  80  long  as  the 
rwtal  temperature  varies  only  between  dH""  and  lOiJ^  F,  one  should  be 
satisfied, 

Ineubatars. — Personally,  we  have  not  found  the  usual  small  incubator 
a  very  satisfactory  means  of  caring  for  the  premature  infant.  The  ditfi' 
pulties  in  snc<'essful  o[>erati(Ui  are  many  and  the  dangers  consequent  u(>nn 
the  mode  of  ventilation  are  considerable.  Except  by  persons  experienced, 
their  use  is  not  to  he  advised.  In  hospitals  with  specially  trained  nurses 
they  nniy  give  exctlhiit  results,  bnt  in  the  average  home  the  simpler 
measures  abo\'e  descrilied  are  much  safer  and  quite  efficient. 
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Every  institution  rereiving  antl  raring  fur  premature  infants  should 
have  a  specially  i*quippeil  room  for  that  purpose.  It  should  Iw  of  suffi- 
cient size  to  aironnuodiitu  wvcral  put  it' tits.  We  have  liad  sucli  a  room 
confitructcd  in  the  Bafnes'  Hofipital  whieh  seems  to  fnliill  all  the  require- 
ments. The  room  has  a  floor  space  of  thirleeu  by  sixteen  feet  with  ceiling 
eleven  feet  high.  This  iti^  arranc*:ed  fttr  live  infants,  whieh  gives  each 
child  15*)  eulne  fc*et  of  air.  T!ie  cribs  are  separated  by  glass  plates,  whieh 
project  three  feet  from  the  side  wall  and  are  four  feet  in  height,  form- 
iog  an  alcove  for  each  infant.  The  purpose  tif  this  is  to  diniinish  the 
chances  of  be<1-tO'bed  infeetion.  The  room  has  double  partition  walls 
and  double  windows.  The  temperature  is  controlled  by  a  thermostat 
rci^ator  and  is  maintained  at  aliont  90^  F,  The  room  is  provided  with 
a  special  ventilating  apparatus  by  meaus  of  whieh  the  entire  air  of  the 
room  cau  be  changed  in  a  few  minutes.  This  is  done  several  times  a  day. 
Such  a  r»>om  {Assesses  all  the  advantages  of  the  small  incubator  without 
any  of  its  drawbacks.  The  infants  are  clotheil  in  a  single  loose  garment 
of  ab»*i)rbent  wtton  and  eheesc-cloth  and  lightly  covered.  In  this  r«>om 
the  normal  iKjdy  temperature  is  easily  maintained.  For  wet-nursing, 
bathing,  and  changing  of  nai>kins,  tfie  children  are  removed  to  an  ante- 
foam  whieh  is  kept  at  a  temperature  of  about  75 *•  F.  When  the  bottle 
I  given  they  are  fed  in  their  cribs.  After  reaching  the  weight  nf  about 
re  pounds  they  are  removed  to  the  anteroom  for  a  f<'w  days,  after  whieh 
they  are  placed  in  the  ward  or  sent  home. 

Feeding. ^ — The  feeding  of  Ihe  prennilurc  inlani  is  not  Ics.s  important 
than  the  maintenance  of  heat  and  i*roper  ventilation.  Infants  at  eight 
months  and  those  weighing  five  [mniuls  r»r  thereabouts  tan  usually  be 
made  to  take  the  breast  after  the  first  few  days.  Few  lielow  this  age  or 
weight  wdl  do  so.  Some  will  suck  from  a  lioUle,  hut  the  majority  must 
br  fid  by  other  means.  A  medieine  drap|)er  may  l>e  used,  or  the  Bret^k 
feeder;  the  smallest  and  feeblest,  bowever,  must  be  fed  by  gavagc,  using  a 
fODIiri  ami  small  rubl>er  eathelen  Tlie  food  shcmld  be  sh)wly  giVen ;  if 
npidlr*  some  is  liable  to  be  regurgitated,  and  this  may  produce  attacks 
ef  asfihyxia  or  even  an  aspiration  piieiummia.  The  quantity  of  f<MMi  and 
frwjiiency  of  feeding  will  depend  upon  the  size  and  age  of  the  child,  A 
•even  tiionihit'  baby  weighing  three  and  a  half  pounds  slionbl  have,  for  the 
renty-four  hours,  only  water,  one  to  three  ti-aspoonfuls  every  hour, 
'regular  food  every  three  hours  beginning  with  half  an  ounce,  iu- 
trm^c*}  to  on©  ounce  in  a  few  days  and  gradually  to  one  and  a  half  or  two 
onneeti  at  the  end  of  about  tliree  weeks. 

Artificial  fee<ling  is  sehloni  very  successful  with  premature  infants* 

th  fM>tDe  of  the  larger  and  more  vigorous,  cow*s  milk  mcHlified  aceord- 
tlg  to  the  diRH'tions  given  in  the  ehaptt-rs  on  Infant  Feeding  gives  good 

I'l'i.    We  once  succeeded  with  a  c  hild  of  three  jKiunds  two  ounces.    For 
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most  of  them  tmder  four  and  ti  lutlf  puniids,  breast-milk  is  essentiaK  If 
the  child  is  born  near  term,  the  mother  may  be  able  to  nurse  it  Ot-ca- 
sionally  this  may  he  done  at  eight  months,  but  seldom  earlier,  so  that  the 
milk  of  wime  other  woman  must  usually  he  dejwnded  ^ipon. 

As  the  premature  haby  requires  only  from  six  to  eight  ounces  of 
breast-milk  a  day  for  the  first  few  weeks,  this  may  be  sceured  from  some 
other  nursing  woman ;  a  friend  might  he  willing  to  furnish  it  or  it  could 
be  purchased  from  any  healthy  woman  who  has  an  abundant  supply.  It 
is  8uf!icient  if  it  is  drawn  fresli  twice  a  day,  the  utmost  precautions,  of 
eoursc,  being  taken  to  secure  cleanliness*  At  first  equal  parts  of  breast- 
milk  and  a  four-  or  five-per-ceiit  solution  of  milk  sugar  may  be  given; 
the  degTC'c  of  dilution  being  gradually  lessened  until  pure  milk  is  taken. 
Eight  feedings  a  day  are  usually  necessary,  the  amount  at  one  feeding 
may  be  from  two  drams  to  one  ounce  depending  uf>on  the  she^  age»  and 
digestive  powers  of  the  infant.  It  is  not  important  that  the  baby  of  the 
Wf»man  furnishing  the  milk  should  be  of  the  same  age  as  the  foster  infant. 
The  milk  of  any  woman  whose  hahy  is  between  one  and  eight  months  old 
will  answer.  We  have  suecessfully  fed  premature  infants  with  breast- 
milk  from  women  whose  children  w^erc  older  than  this.  Another  plan  is  to 
secure  a  wet-nurse  and  permit  her  to  bring  her  own  baby  into  the  house. 
She  expresses  for  the  premature  infant  the  required  amount  of  milk 
three  or  four  times  a  day,  and  the  rest  of  the  time  nurses  her  own  child* 
In  this  way  her  flow  of  milk  is  maintained ;  if  the  breasts  are  pumped 
exclusively  the  supply  rapidly  diminishes.  Tlie  secretion  of  the  milk  in 
the  mother  may  he  promoted  by  her  suckling  the  wet-nurse*s  hahy  or 
some  other  vigorous  infant.  The  above  are  temporary  expedients  and  in 
most  instances  need  not  be  continued  more  than  two  or  three  wc»eks,  at 
tlie  end  of  which  time  the  mother  may  be  al>le  to  nurse  her  own  eliild. 

The  results  with  premature  babies  will  de[>end  very  much  upon  how 
soon  after  birth  they  receive  proper  eare.  Immediately  after  birth  meas- 
ures should  be  taken  to  s^'cure  the  be>st  care  and  provide  adequately  for 
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maintaining  the  body  heat  If  arj  incubator  is  to  be  used  it  should  be 
in  readiness,  so  that  the  child  can  be  |iut  into  it  as  soon  as  he  is  breathing 
properly.    The  age  and  vigor  of  the  infant  are  of  the  greatest  impor- 
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tance  in  estimating  the  chances  of  survival.  The  table  on  the  preceding 
page  gives  Tamier's  statistics,  showing  the  percentage  of  premature  in- 
fants saved  dudhg  a  period  of  five  years  without  the  incubator,  and  dur- 
ing the  succeeding  five  years  with  the  incubator ;  also  the  percentage  saved 
at  the  Sloane  Hospital  for  Women  (New  York),  as  published  by  Voorhees. 
Results  will  improve  with  the  experience  of  the  physician  in  the  feed- 
ing and  care  of  these  very  sensitive  patients.  Much  is  yet  to  be  learned 
about  them. 


CHAPTER  II 
GROWTH  AND  DEVELOPMENT  OF  THE  BODY 

Observations  upon  growth  and  development  are  of  the  utmost  impor- 
tance during  infancy  and  childhood.  Only  by  this  means  are  very  many 
diseases  detected  in  their  incipiency.  Karly  recognition  carries  with  it 
in  most  cases  the  possibility  of  checking  such  pathological  processes  as, 
if  allowed  to  go  on,  may  affect  the  health  not  o»ly  in  infancy  but  even 
throughout  life. 

By  familiarity  with  what  is  normal,  detection  of  the  abnormal  soon 
becomes  easy.  Investigation  in  regard  to  these  subjects  should  be  made 
a  part  of  the  physical  examination  of  every  child. 

WEIGHT 

The  weight  of  the  infant  is  the  l)est  means  we  have  to  measure  his 
nutrition.  It  is  as  valuable  a  guide  to  the  physician  in  infant  feeding  as 
is  the  temperature  in  a  case  of  (continued  fever.  Although  the  weight  is 
not  to  be  taken  as  the  only  guide  to  tiie  ehihrs  condition,  it  is  of  such 
importance  that  we  cannot  afford  to  dispense  with  it  during  the  first  two 
years.  It  is  of  great  advantage  to  keep  up  regular  observations  during 
childhood. 

Weekly  weighings  should  be  made  for  the  first  six  months,  bi-weekly 
for  the  rest  of  the  first  year,  and  monthly  during  the  second  year.  Del- 
icate children  should  be  weighed  even  more  frequently.  Balance  scales 
only  should  be  used.    The  spring  scales  are  not  reliable. 

Weight  at  Birth. — The  following  figures  are  taken  consecutively  in 
nearly  equal  proportion  from  the  records  of  the  Nursery  and  Child's  Hos- 
pital, the  Sloane  Hospital,  and  the  New  York  Infant  Asylum,  and 
in<*lude  only  full-term  children: 

Average  weight  of  568  females 7. 16  lbs.  (3,260  grams). 

590  males 7.55    **    (3,400      "    ). 

1,158  infants 7.35    "    (3,330      "    ). 
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H                               Weight  Curve  duriag  the  First  Few  Weeks. — The  accompanying 
H                          cfmrt  represents  the  variations  in  weight  for  the  firsit  twenty  days.    These 
H                           observations  were  made  upon  one  hundred  healthy,  nursing  infwnts,  fifty 
H                           males  and   fifty   feniak's,   at   the   Nursery   and   C}iihi\s   Hospital.     The 
H                           children   were   weighed   daily   dnrmg  ttie   jK^riod   of   observation.     The 
H                           nverrtge   weight   at   birth    was    7.1    pounds.      The   cnrve   showa   a   very 
H                           marked  loss  of  weight  on  the  first  day  and  a  slight  loss  on  the  second 
H                          day,  the  lowest  point  being  touched  at  the  beginning  of  the  third  day; 
II                         hut  from  this  time  there  was  a  steady  gain.    The  average  initial  loss  in 
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■  these  cases  was  ten  oirnces,  being  in  each  sex  exactly  eleven  per  cent  of 
1                         the   IxKly   weight.      In   eight    hundred   and    thirty-five   cases,   including 
1                         those  aliove  mentioned^  I  lie  average  loss  was  nine  and  a  half  ounces. 

■  The  loss  of  the  first  days  is  chieiiy  due  to  the  discharge  of  tlie  meconium 

■  and  urine,  hut  h  in  purt  from  the  excess  of  tissue  waste  over  the  nutri- 
I                         ment  derived  from  the  Ijreasts.     After  the  third  day,  coincident  with 

an  abundant  secretion  of  milk^  there  is  a  steady,  daily  increase  in  weight. 
If  the  milk  is  very  scanty  or  is  wanting  altogether,  the  loss  in  weight 
continues. 

The  birth-wi.'i;ihi  uf  nursing  rhildr*ii  who  Ihrive  normally  is  regained 
im  the  average  on  the  tenth  <lay.     The  most  frequent  di'viation  from  the 
norma!  curve  consists  in  a  (continued  loss  or  statinuary  weight  after  the 

WEIGHT 
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day.  Thiji  iriay  be  due  to  acute  illness,  such  m  hmnehitis,  diar- 
rhea, pyemia,  or  heniorrlinge.  but  in  the  majority  of  ea^es  there  is  a 
diPturbanee  of  nutrition  from  iTnjirrq)er  or  insuftieieiit  ffx>d. 

The  weit(ht  eurve  of  infants  wbo  are  artifirially  f»*d,  even  though 
tb<*y  «re  slroug  and  vigorous  and  the  feeding  prnperly  doue,  rarely  fol- 
lows for  the  first  month  the  same  line  as  that  of  nursing  infants.    We 


WEIGHT    CHART 

.  -                                         .  1  - 

^        ■- 

i 

-                                                                     WEEK  O^  AGE                                                                           | 

if                             12                              2- 

1                               36                              48         1 

mm 
mn 

$m 
m§ 

TM 

mi 

1141 

nil 
nm 

JL,^^^^ 

■" "  "^ 

u  -Z-ZZ IIIII-       __    Z-    - 

~ 

^-s" 

^fli["H"i"l"t            H  iifl"t  llf  H 

-  ^  ■•  '^ 

rw--- :"-- — ii:  :::: 

^^                        t        J  ^  ^  ^  ^ 

^  ^  ^ 

II  _^„„„_j_, ___  ___  ----- 

Ij           *  **  ^ 

^13^                                        ^"^^   i 

"  r                                ■  "  ' 

• __^ 

if                                         1 

€::,^     „     _  :  iiii:ip±: 

yt                                                     -u-._^ 

,1                                             ^Z{Z,tl.Z 

'*                .    , ^t   ±     tl'   zzz 

14            ^_4 ^f___:ii 

*              ^^ :?':i:::ii 

,1               '    1         ^t.izzlzzii 

'*   ^,           -h-^-^.f^   _________ 

!♦        i                                                                           __________ 

~^     ~'\ 

m  — !►                                      -         1 

i    .-               -■■■                                          ;^  ,..,..-  . 

^   P        _    _                    ^                                    .           ,1,                   .,.,-,-       r                           h 

, 

•  ::2?":i ""ir T" 

"I        1         "                 '" 

1   l2I_II Zt ^_- 

•ft.    JL         L,                 JZ__1^LU 

^^          :  _  ;:!_,:::: 

*'      LL__U    ,L      ,      ,1_1_Z__ 

__i_t± ::_.:::-_:-_::: :::::: 

W    tttf] 


Flo.  2.— Wbioht  Chart. 


tttfiially  isce  an  initial  loss  whirb  is  alM>ut  tbe  8anie  as  in  nursirig  infants, 
tiu!ii  a  period  of  nearly  statitmary  weight  lasting  from  one  to  two  weekg. 

Exceii^ivc  lo88  iii  weight  during  the  first  few  days,  from  any  cause 
vIlilBoeTer,  8eriously  handiraps  an  infant  (luring  the  first  weeks  of  its 
Kfa;  The  great  importance  oF  this  has  not  been  suffieiently  appre- 
datrf!- 

Wii^ht  Currc  of  the  Fir«t  Tear,— The  curve  of  ilie  a4ti>nipanyij*g 
rhart  i«  made  up  frfun  eoniplete  weight  charts  of  about  two  hundred 
bealtliy  iiurHing  infant.H  who  were  thriving  and  weigheil  every  week,  and 
Ife  tJ)eomplet4^'  charts  of  alKiut  live  hunilred  other  infants.  There  are 
f9ptc«iente<!  in  round  ininibcrs  aiiout  thirty  thousand  observations  on  chil- 
drwi  iijider  one  year.    The  period  of  most  rapid  increase  is  during  the 
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first  Oiree  njuiitliti.  It  is  slowot?t  frtmi  the  sixth  to  the  ninth  niunth.  This 
curvo  is  not  to  be  regarded  as  a  normal  line,  like  the  normal  line  of  the 
tein|K'ratnrc  t-hart,  hut  as  an  average  line.  An  infant  who  ig  at  hirth  a 
pound  above  the  average  may  keep  this  distance  above  the  line  for  the 
whole  year;  another,  weighing  one  pound  less  than  tlie  average,  may  be 
as  far  Ih^ow  it.  (lirls  throughimt  the  year  are  on  the  average  half  a 
ponnd  lighter  than  hoys.  No  single  ehild  exactly  follows  tlie  line  all 
the  way,  but  it  is  surprising  how  close  to  it  a  very  large  number  of  the 
cases  QfmK\ 

In  artificially-fed  in  fa  i its  wlio  are  healthy  anil  are  [jrojierly  fed,  the 
enrve  does  not  differ  essentially  from  that  of  breast-fed  infants,  except 
in  the  slower  gain  of  t\w  first  month,  although  this  difference  h  usually 
made  up  before  the  wixtfi  month  is  reached. 

At  tlie  end  of  the  lirst  year  the  average  child  weighs  nearly  three 
times  as  much  as  at  birtlu  Pcrfecf  health  during  the  first  year  is  seen 
only  in  children  who  are  gaining  steadily  in  weight.  A  ehild  may  not 
always  gain  rapidly,  but  he  shouhl  gain  steadily,  and  if  he  does  not,  some- 
thing is  wrong.  All  the  conditions  surrounding  the  infant  slumld  be 
investigated,  but  especially  the  food.  One  should  not  l>e  satisfied  unless 
the  average  weekly  gain  during  the  first  six  months  is  at  least  four 
ounces.  In  the  second  six  months  it  may  he  slightly  less.  As  a  rule,  a 
ehild  who  gains  regularly  in  weight  is  thriving;  an  exception  must,  how- 
ever, he  made  in  the  ease  of  some  infanta  who  are  fed  chiefly  upon  carbo- 
hydrate foods. 

Weii^ht  from  the  Second  to  the  Fifth  Year, — Comparatively  few  ob- 
servations have  been  ])uhlished  ujjon  the  weight  during  tliis  period.  From 
nearly  two  thousaufl  pt^sonal  observations,  chiefly  fnun  private  practice, 
it  apj>ears  that  the  normal  gain  of  a  healthy  child  is  about  six  pounds 
during  the  second  year,  about  five  during  the  third  year,  and  aliout  four 
pounds  during  the  fourth  year;  the  actual  weights  arc  given  in  the 
large  table  on  page  2i).  During  this  period  the  gain  is  rarely  uniform 
after  the  first  year.  With  most  children  it  is  slowest  or  the  weight  is 
stationary  in  the  summer  months,  while  the  most  rapid  increase  is 
\isuatly  seen  in  autumn.  Throughout  this  period  girls  gain  in  about 
the  same  ratio  as  hoys,  hut  remain  on  the  average  nearly  one  pound 
lighter.  During  almost  every  illness,  no  matter  of  what  character, 
the  gain  in  weight  ceases,  and  usually  there  is  a  loss,  the  rapidity  and 
extent  of  which  are  sfiniewhat  proportionate  to  the  severity  of  the  attack; 
but  it  is  always  much  more  rapid  in  diseases  of  the  digestive  tract  than 
in  any  other  form  of  illness. 

Weight  of  Older  Children. — The  weights  given  in  the  table  of  children 
from  five  to  fourteen  years  are  from  Bowditih.  Oliservations  were  made 
upon  children  of  American  parentage  in  the  public  schools  of  Boston — 
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upon  4^327  boys  and  3^681  girls.^  It  is  to  be  remembered  that  these 
weights  include  the  ordinary  clothing,  while  those  below  five  years  are 
without  clothing.*  Our  own  observations  upon  children  in  private  prac- 
tice show  that  the  average  weight  for  the  fifth  and  sixth  years  is  one 
pound  greater  and  from  the  seventh  to  the  tenth  year  from  two  to 
three  pounds  greater  than  the  averages  of  the  public  school  children 
given  by  Bowditch. 

The  slowest  gain  is  from  the  fifth  to  the  eighth  year,  when  it  is  about 
four  pounds  a  year.  Prom  the  eighth  to  the  eleventh  year  it  rises  to 
about  six  pounds  a  year.  Up  to  the  eleventh  year  the  two  sexes  gain 
in  about  the  same  ratio.  From  the  eleventh  to  the  tliirteenth  year  the 
girls  gain  much  more  rapidly,  passing  the  boys  for  the  first  time  and 
maintaining  this  lead  until  the  fifteenth  year,  when  again  the  boys 
pass  them. 

HEIGHT 

The  figures  showing  the  height  at  different  ages  are  given  in  the  table 
on  page  20.  The  measurements  of  infants  at  birth,  given  on  page  21,  are 
taken  in  about  equal  numbers  from  the  records  of  the  New  York  Infant 
Asylum  and  the  Sloane  Hospital  for  Women.  They  were  made  upon 
full-term  infants. 


^  W.  T.  Porter  has  published  (1894)  obeervations  made  upon  14,744  children  of 
American  parentage  in  the  public  schools  of  St.  Louis.  His  figures  show  quite  a 
variation  from  those  of  Bowditch,  and  are  as  follows: 


AOB. 

■OT8'  WKIQHT. 

GIRLS* 

MTsiairr. 

Kilos. 

PoUDdfl. 

KUo8. 

Pounds. 

6  years 

19.66 
21.67 
23.91 
26.08 
28.49 
31.26 
33.45 
35.96 
40.34 
47.25 
52.10 

43.2 
47.7 
52.6 
57.4 
62.7 
68.8 
73.6 
79.1 
88.7 
103.9 
114.6 

18.76 
20.82 
22.71 
25.07 
27.43 
29.93 
33.17 
38.29 
43.12 
46.90 
50.06 

41.3 

7     "     

45.8 

8     "     

50.0 

9     "     

55.1 

10     "     

60.3 

11     "     

65.8 

12     "     

73.0 

13     "     

84.2 

14     "     

94.9 

15     "     

103.2 

16     •'     

110.1 

*  The  average  weight  of  the  ordinary  house  clothing  of  school  children,  accord- 
ing to  Bowditch,  is  at  five  years,  2.8  pounds  for  both  sexes ;  at  seven  years,  3.5  for 
both  sexes;  at  ten  years,  5.7  pounds  for  bo>8  and  4.5  pounds  for  girLs;  at  thirteen 
years,  7.4  pounds  for  boys  and  5.6  pounds  for  girLs;  at  sixteen  years,  9.7  pounds 
for  boys  and  8.1  pounds  for  girls.    This  must  be  deducted  to  obtain  net  weights. 
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^^^^H          Table  ah&wing  Weight,  Height, 

and  Cireutnference  af  the  Head  and  Cheitfrom  Birth  to        1 
the  Sixtetjnih  Year.^                                                              1 

^^H 

Weiitht. 

Height. 

Cbe«t, 

Head.                   1 

^^^^^^H 

Sex. 

PcjumlB, 

Kilos. 

tnchefl. 

Cm. 

lacbea. 

Cm. 

Inchet.  1 

Cm, 

^^^H          * 

Boys. 

Girk. 

7.55 

7.16 

3.4S 

3.26 

29.9 

20.5 

52.5 

52.2 

13.4 

13.0 

S4.2 

33.2 

13.9 

13.5 

35.5 

34.5 

6  months  *. , , 

Boys. 

Girls. 

ie.9 

15. fj 

7.29 

7.03 

25.4 

25.0 

94.8 

ti:i.6 

19.5 

16.1 

42.9 

4L0 

17.9 

16.6 

43.5 

42.2 

12  months*.. 

Boys, 

Girls. 

31.9 

20.5 

9.54 

&.31 

29.9 

28J 

73.S 
73.2 

18.9 

17.4 

45.9 

44.4 

18.9 
17.6 

45.9 

44.6 

18  months*.. 

Boys. 

Girb. 

24.9 

23.5 

19.99 

lO.ijcS 

39.9 

2il  7 

79.3 

75.6 

183 

ISO 

47.1 

45.9 

18.5 

18,0 

47.1 

45-9 

2  years'. .  . . 

Boys. 

Girb, 

27.9 

26.0 

12.27 

11.81 

32  Jl 

32.5 

82.8 
82.8 

19.9 

18.5 

48.4 

47.0 

18.9 

18.6 

48.2 

47.2 

Sycara* 

Boys. 

Girb. 

32.9 

31.0 

14.55 

14. 03 

35.9 

35.0 

80.1 

SO  J 

29.1 

19.8 

51.1 

50.5 

19.3 

19.0 

49.9 

48.4 

4  years* 

Boys. 

Girls. 

3i.9 

35.0 

19.39 

15.90 

38.9 

38.0 

99.7 

SH)  7 

29.7 

20.7 

52.8 
52.2 

19.7 

19.5 

59.3 

49.6 

5  years ..... 

Boys. 

Girb, 

41.2 

39.8 

18-71 

18.06 

41.7 
41.4 

199.9 

105,3 

21.5 

21.0 

54.8 

53.5 

29.5 

20.2 

51.3 

6yeara 

Boys, 

Cirb. 

45.1 

43.8 

29-48 

19.87 

44.1 

43,6 

112.9 

110,9 

23.2 

22.8 

59.1 

58,3 

^m 

'I^M 

7  years 

Boys* 

Girls. 

49.5 

48.0 

22.44 

21.78 

49.2 

45.9 

117.4 

116,7 

23.7 

23.3 

99.9 

59.5 

1 

•N^     1 

8  years 

9  years .. 

Boys. 

Girls. 

Boys. 

Girls, 

54,5 

52,9 

99.9 

57.5 

24.79 

24,01 

29.58 

26,10 

48.2 

48.0 

59.1 

49,6 

122.3 

122.1 

127.2 

126,0 

24.4 

23.8 

25.1 
24.5 

92.2 

60.8 

93,9 

62.5 

J 

*^^j 

^^4 

:;  ;:    j 

10  years 

Boys. 

Girls. 

99.9 

64.1 

39.22 

29,07 

52.2  1 

51. H 

132.9 

131.5 

25.8 
24.7 

95,9 

63.0 

21.9 

20.7 

53.5  ^J 

52.8^1 

1 1  yenrn .... 

Boys. 

Girb. 

72.4 

70.3 

32.83 

3LS7 

54.9 

53.8 

137.2 

136.6 

29.4 

25,8 

97.2 

65. H 

1 

^J 

12  yean 

13  years .... 

14  years .  .  .  . 

15  years. 

Boys. 

Girls. 

Boys. 

Girb. 

Boys. 

Girb. 

Boys. 

Girb. 

79.8 

81  4 

88,S 
91.2 

99.S 

100.3 

119.8 

10S.4 

39.21 

36.  !K) 

49.94 

41.36 

45.93 

59.29 

49,17 

55.8 
57.1 

58.2 

5SJ 

91.9 

JjO.3 

63.9 

61.4 

141.7 

145.2 

147.7 

149.2 

155.1 

153.2 

159.9 

1,'»9.9 

27.9 

m.H 

27.7 

2,^,0 

28.8 
29,2 

j   39.9 

30.3 

98.8 

68.3 

79.9 

71.3 

73.3 

74.1 

76.9 

76. S 

*■ 

1 

__^^M 

^M 

1 

21  .& 

21.5 

55.i^^J 

16  years 

Boys. 

Girb. 

123.7 

113. 0 

59.09 

51.24 

95.9       169.5 

61.7       1,36,7 

31.2 

30.8 

79.2 

78  .H 

*     1 

...... 

1 

1  The  observations  of  Boas 
years  old  show  that  first  born 
and  weight. 

'  These  weights  are  without 
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imOVVTH  OF  EXTREMITIES  AS  TOMPARED  WTTII  TRUNK  21 

Aftifaee  tcnKth  of  231  male  inrantfi  born  at  term.  .20.61  inches  (5*^.5  cm.); 
**  211  female    *'        *  20.47     "       (52.2    **  ); 

"  442  infanU 20.54     *'       (52,35  '*  ). 

The  mogt  rapid  gain  in  len^h  h  in  the  first  year.  During  this  period 
the  rhiltl  grows  on  m\  average  a  little  over  eight  inehes  (*^1  cm.).  This 
f^tn  IB  usually,  but  not  always,  proportionate  to  the  increase  in  weight. 
During  the  .second  year  the  average  increase  k  three  and  a  half  inches  (9 
cni,).  From  this  time  on  the  rate  of  increase  h  quite  uniform  in  both 
flexes  until  the  eleventh  year,  it  iieing  between  two  and  three  inches  a 
year. 

After  the  eleventh  year  in  girls  and  the  twelfth  in  boys  the  growth  is 
much  more  rapid.  In  height  the  girls  exceed  the  boys  at  the  twelfth 
and  thirteenth  years  fur  the  only  time  in  their  growth. 

Ill  the  figures  given  in  the  preceding  table  those  of  five  years  and  over 
are  taken  from  Bowditch,  the  observations  being  made  upon  the  same 

^ children  as  those  whost*  w^eights  were  taken.  The  obMvrvations  from  six 
months  to  four  years  inclusive  are  from  original  niurces,  and  are  draw^n 
from  a))out  eight  hundred  cases.  The  height  much  more  t^an  the  weight 
pf  children  is  modified  hy  heredtlary  iiifluenees. 
Uachitic  children  during  infancy  and  early  cliildhoml  are,  as  a  rule, 
shorter  than  others.  We  have  frequently  measured  such  children  during 
the  third  year  who  were  six  inches  below  the  average  for  that  age*  The 
effect  of  malnutrition  ufion  the  length  of  the  body  is  much  less  than 
upon  the  weight* 


GROWTH  OF  THE  EXTREMITIES  AS  COMPARED  WITH  THE  TRUNK 

At  birth  the  trunk  is  relatively  long  and  the  extremities  short.  The 
of  the  liody  at  Idrth,  acrurding  to  one  hundred  observations  on 
1  infants  made  for  us  by  Wilbur  Ward  at  the  Sloane  Hospital,  is 
tfcivr-quarters  of  an  inch  (2  cm.)  below  the  center  of  the  umbilicus, 
leutly  the  growth  of  the  extrenntics  is  much  more  rapid  than  that 
trunk.  Thus  wt  have  found  at  birth  the  length  of  the  lower  ex- 
tn'mitieii  (measuring  from  the  anteritjr  superior  spine  of  the  iliimi  to  the 
mkt  of  Uie  fiKit)  to  be  forty-three  per  cent  of  the  length  of  the  IkhIv  ;  at 
§fi»  years,  fifty-four  per  cent,  and  at  sixteen  years,  sixty  jier  cent.  The 
ibovr  fiirar^  are  from  one  hundred  antl  fifty  iibservations,  which,  al- 
tkaiigh  nut  numerous  enough  for  exact  percentages,  arc  still  sufficient  to 
five  a  Very  gtKid  ide^i  of  the  general  relation  of  the  length  of  the  extrem- 
itm  to  that  of  the  body  as  a  w  htjle.  These  facts  are  of  some  assistance 
the  diagnosis  of  discaso  atlendcti  by  al>normalities  of  growth,  such 
rickets,  cretinism,  and  chondrodystrophy. 
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GROWTO  AND  DEVELOPMENT 


THE  HEAD 


CircumfercBce. — The  avorsi^'t*  rircunifcroiirc  of  the  head  at  birth  in 
four  Iniodred  anil  forty-six  full-trrni  iiifaiitg  observed  at  the  Sloane 
Hospital  and  New  York  Infant  A^yiuni  was  as  follows: 

Average  circumference  of  the  head,  231  males 13.90  inches  {35.5  cm,); 

215femalo8..,    .   13  52      ^'      (34.5  ''    ); 

Total ,  446  infants 13.71      "       (35.0  "    ). 

The  otripitt>lruiital  iiRasorement  was  the  one  taken. 

The  growth  of  the  Fiead  is  motJt  rapid  during  the  first  year,  the  in- 
crease being  about  four  inrhe«  (10  eniO-  It  is  about  half  an  inch  a 
month  during  the  eaiiy  ni*>nths,  an<]  a  fonrtli  of  an  ineh  a  month  dur- 
ing the  later  inontli.s  i*f  tiie  firi^t  year.  During  the  seeond  year  the 
increase  is  abont  one  inch  (2Jj  em.).  From  the  eeeond  to  the  fifth  year 
the  growth  is  slower,  being  ojily  about  one  and  a  half  inches  (4  cm.)  for 
the  three  years.  After  the  fifth  year  Ibe  inerea8e  in  the  (irfunifercnie 
of  the  head  is  very  slow  (see  table). 

Closure  of  the  Sutures. — The  main  j^ntures  of  the  eranium  are  not 
commonly  ossilled  before  the  end  of  the  sixth  month,  and  very  frequently 
some  mobility  may  be  detected  at  the  end  of  the  ninth  month.  Distinct 
separation  of  the  cranial  Ixuies  after  birth  is  abnormal.  It  is  most  fre- 
quently R'eJt  in   |iremjiiure  and  in  syphilitic  infants. 

Closure  of  the  Fontanels, — The  posterior  fontanel  ia  usually  oblit- 
erated by  the  end  of  tfie  second  month.  The  anterior  fontanel  under 
normal  conditions  closes  on  an  average  at  akjut  the  eighteenth  month. 
The  usual  variations  are  between  the  fourteenth  and  twenty-setx>nd 
months.  At  the  end  of  the  first  year  the  fontanel  is  generally  abont 
one  inch  in  diameter.  An  open  fontanel  at  the  end  of  the  second  year 
may  he  considered  abnormal.  The  closure  of  the  fontanel  is  not  al- 
ways early  in  well-nonrislicd  children,  nor  is  it  always  delayed  in  those 
suffering  from  malnutrition.  In  very  rare  eases  the  anterior  fontanel 
may  either  he  closed  at  birth  or  may  elo»c  during  the  first  few  weeks  of 
life.  Closure  of  the  fontanel  by  the  middle  of  (lie  first  year  is  often  seen 
in  cases  of  arrested  cereliral  develofunent.  This  indicates  a  serious  con- 
dition, usually  microcephalus.  Closure  of  the  fontanel  in  the  early 
months  of  tlie  second  year  may  he  flue  to  the  slow  growth  of  the 
brain  in  a  child  suffering  from  general  malnutrition  but  otherwise 
normal. 

By  far  the  most  frequent  cause  of  delayed  closure  of  the  fontanel  is 
rickets,  in  which  condition  it  may  he  open  np  to  Hip  end  of  the  third 
year.    A  large  fontanel  is  one  of  the  striking  featured  of  cretinism,  and 
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in  untreated  cases  is  often  seen  as  late  as  t!ie  eighth  year  or  later.  In 
mfancy  an  open  fontanel  witli  a  rapid  growth  of  the  head  shoijld  at 
QOee  suggest  hydroeeplmlu8.  There  is  an  hereditary  toiiditiou  in  which 
ihe  fontanel  remains  open  even  to  ntlnlt  life.  Two  mwh  eases  in  father 
and  son  were  shown  us  by  Marie  in  Parin.  In  both  there  w'as  also  lack  of 
union  l>etween  the  two  porti<»nf?  nt  the  clavicle. 

Shape  of  tlie  Head* — The  deformity  which  results  from  compression 
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daring  lalxrr  u*iually  disappears  by  the  eml  »»f  I  be  hrst  month.  During 
\ht  flfiit  year  the  head  often  becomes  tiattened  at  the  o*'ciput  in  conse- 
pnce  of  the  child's  lying  too  much  upon  the  back.  This  is  easily 
tiedi(*«l  by  changing  his  position.  A  slight  nlilic|uity  of  the  head  may 
lit  from  a  habitual  position  during  nursing  ftr  sleep.  A  marked  de- 
free  of  obliquity  is  sometimes  eongenitaU  but  usually  disiipix^ars  by 
llie  third  or  fourth  year* 

The  tiiher  abnormalities  in  the  shape  of  the  head  are  chiefly  due  to 
tkeU  and  hydrocephalus,  more  rarely  In  congenital  malformations  of 
'brain.    They  will  l»e  t'luisidered  in  the  chapler  (lc\otctl  tu  these  tupirs. 
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Premature  ossifieatioM  of  [he  sutures  of  the  cranium  oceaeioiiallv 
gives  rise  to  striking  deformities  of  tlie  lie«(L  Depending  upon  the 
sutures  involved  tlie  liead  may  be  lont^  and  narrow  or  it  may  be  short  and 
high.  These  two  types  are  known  respectively  as  scaphocephaly  and  oxy- 
cephaly. They  are  referred  1o  more  fully  in  the  ehapter  upon  Internal 
Hydrocephalus.  Yig,  3  nhowi^  a  skull  with  romplete  ohlitenition  of  the 
:?agittal  suture.  In  this  ease  there  w^as  a  wide  separation  of  the  suturea 
at  the  junction  of  the  |>arietal  and  tenifmral  bones.  Premature  osaifiea- 
tioii  of  the  OS  tnhasHare  at  the  base  of  the  skull  \^  largely  respiuisible  for 
the  pTognathism  and  peculiar  formation  of  tlie  cranium  man  iji  ihomlrij- 
dystrojjhy. 
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The  figures  ehowung  the  eircumferenee  of  the  chest  at  the  diiTerent 
periods  of  childhood  have  already  been  given.  The  measurements  up  to 
and  including  five  years  are  from  personal  observations,  those  from  the 
sixth  to  tile  sixtet^nth  are  taken  from  Porter,  and  are  drawn  from  obser- 
vations on  31,371  scliool  children.  The  measurement  of  the  chest  is  that 
taken  midway  between  full  in  aspiration  and  expiration,  and  at  the  level 
of  the  nipples. 

In  the  newly-horn  child  the  antero-posterior  and  the  transverse  diam- 
eters of  the  chest  are  nearly  the  sarne.  As  age  advances,  the  transverse 
diameter  increase's  very  nnuh  niore  rayiidly,  so  that  the  outline  of  the 
chest  gradually  assumes  an  eliiptieal  shajx?,  which  it  maintains  during 
childhood. 

At  birth,  the  circumference  of  tlu*  chest  is  about  one-half  inch  less 
than  that  of  the  head,  but  throughout  infancy  the  two  measurements  are 
nearly  tfie  same.  It  is  not  until  the  tliird  year  thai  the  averaije  cir- 
cumference of  the  chest  exceeds  that  of  the  head.  '^I'lie  chest  nu^asure- 
ment  in  infants  is  always  much  modified  by  the  amount  of  fjU :  luit»  after 
nuikijig  (hie  allowance  for  tliis,  a  large  <'hest  always  indicates  a  roljust 
chihl  and  a  small  cficst  a  delicate  one.  If  at  any  age  the  cin  uniference 
cjf  the  eh i Id's  ehef?t  is  foum^  to  t»e  l>elow  the  average,  means  should  l>e 
taken,  by  gymnastics  and  otherwise,  to  develop  it. 

Jn  infants  deformities  of  the  tliorax  result  chiefly  from  rickets,  some- 
timea  from  empyema,  emphysema,  and  cardiac  disease;  in  older  children, 
from  lateral  curvature  of  the  spine,  or  from  Pott's  disease.  A  peculiar 
deformity,  usually  ccuigenital,  but  sometimes  rachitic,  is  the  funnel- 
shaped  chest*  the  Trickier  hrvM  of  the  Germans.  It  consists  in  a  deep 
|utlike  central  depression  at  the  lower  end  of  the  sternum.  It  is  usually 
f»ermanent. 
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THE  ABDOMEN 

Throughout  infancy  the  circumference  of  the  abdomen  is,  as  a  rule, 
about  the  same  as  that  of  the  chest.  At  the  end  of  the  second  year 
the  measurements  of  the  head,  chest,  and  abdomen  are  very  often  identi- 
cal ;  after  this  time  the  chest  measurement  increases  much  more  rapidly 
than  the  other  two.  Marked  enlargement  of  the  abdomen  is  seen  in 
many  varieties  of  chronic  intestinal  disorders.  The  tympanites  that 
often  accompanies  rickets  is  a  frequent  cause  of  enlargement. 
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The  first  voluntary  movements  are  usually  in  the  fourth  month,  when 
the  infant  deliberately  attempts  to  grasp  some  object  placed  before  him. 
I>uring  the  fourth  month,  as  a  rule,  the  head  can  Ihj  held  erect  when  the 
trunk  is  supported.  In  many  infants  this  is  iwssible  in  the  early  part 
of  the  third  month.  At  seven  or  eight  months  a  healthy  child  is  usually 
able  to  sit  erect  and  support  the  trunk  for  several  minutes. 

In  the  ninth  or  tenth  month  are  usually  seen  the  first  attempts  to 
bear  the  weight  upon  the  feet.  At  eleven  or  twelve  months  a  child 
Qfoially  stands  with  slight  assistance.  The  first  attempts  at  walking  are 
commonly  seen  in  the  twelfth  or  thirteenth  month.  The  average  age  at 
vhieh  children  walk  freely  alone  has  been,  in  our  experience,  the  four- 
teenth or  fifteenth  month.  Quite  wide  variations  are  seen  in  healthy 
children.  Very  much  depends  upon  the  surroundings.  We  have  known 
infants  to  walk  at  ten  months  and  many  others  not  until  seventeen  or 
eighteen  months,  although  showing  no  evidences  of  disease,  and  although 
their  development  had  not  been  retarded  by  previous  illness.  A  very 
market]  difference  is  seen  in  different  families  with  respect  to  the  time 
of  walking. 

The  physician  is  often  consulted  because  of  backward  muscular  de- 
velopment, most  frequently  because  the  child  is  late  in  walking.  (leneral 
malnutrition,  or  any  other  severe  or  prolonged  illness,  may  postpone  for 
several  months  this  or  any  of  the  other  functions  mentioned.  When 
there  is  no  such  explanation  of  the  backwardness,  a  child  who  does  not 
hold  up  his  head,  sit  alone,  or  make  efforts  to  stand  or  walk  at  the  proj)er 
time,  should  be  submitted  t«  a  careful  examination  for  mental  deficiency 
or  cerebral  or  spinal  paralysis,  but  especially  for  rickets,  which  is  the 
roost  frequent  explanation  of  the  symptoms. 

Contrivances  for  teaching  infants  to  walk  arc  unnccessiiry,  and  their 
effect  may  even  be  injurious.  An  infant  should  be  allowed  the  greatest 
possible  freedom  in  the  use  of  his  limbs.     He  should  not  be  restrained 
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fnim  walking  when  irirlijitMJ  to  do  so,  iior  ('Oiiliiiuiillv  urgu<l  lo  walk  when 
no  voliiutnry  uttcitipts  are  made*  Nothing  short  of  mechanical  restraint 
will  prevent  a  Iiealthy  child  from  walking  or  standing  when  he  is  strong 
enough  to  do  so. 


DEVELOPMENT  OF  THE  SPECIAL  SENSES 
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Sight ^The  newly-horn  infant  avoids  the  light.  The  pnpils  contract 
in  a  light  room,  and  if  a  hriglit  light  is  brought  hefore  the  eyes  they 
close.  During  the  first  few  weeks  the  infant  indicates  by  every  sign  that 
excessive  light  is  unpleasant  Aa  early  as  the  sixth  day  the  eyes  will 
Fometimes  follow  a  light  in  the  room,  and  the  child  nniy  even  turn  the 
liead  {or  this  ])urpose.  The  mut«t'Ies  of  the  eves  of  the  newly-horn  infant 
act  irregularly  and  not  in  harmony.  Coordinate  action  for  general  pur- 
poses is  not  established  njitil  aljout  the  end  of  the  third  month.  Even 
after  this  time  incoordinate  action  is  occasionally  seen*  The  eyelids 
also  move  irregnlarly,  and  are  often  partly  separated  dnring  sleep.  The 
cornea  is  but  slightly  sensitive  during  the  first  weeks.  In  Frcyer"s  child 
it  was  not  until  the  third  month  that  the  lids  closed  when  the  water  in 
the  bath  touched  the  lashes  or  the  cornea.  The  reeoguition  of  objects 
seen  is  usually  evident  in  tlie  sixth  month. 

It  is  important  tiiat  the  room  in  whicli  the  newly-born  child  is  placed 
should  be  darkened,  and  that  for  the  first  few  weeks  the  eyes  should  be 
protected  against  strong  light. 

Hearing* — For  the  first  twenty-four  hours  after  hirth  infants  are 
deaf.  This  deafness  sometimes  pertjists  for  several  days.  It  is  believed 
to  !)e  due  to  absence  of  air  from  the  middle  ear  and  ti»  swelling  of  the 
mucous  membraJie  which  lines  tlie  tynipaninn.  With  the  mnvcmcnts  of 
respiration,  air  gradually  finds  its  way  into  the  middle  ear,  and  Uie  swell- 
ing subsides  during  the  first  few  days.  After  this  the  hearing  gradually 
improves,  and  during  the  early  months  of  life  it  is  very  acute.  The  cliild 
starts  at  the  slamming  of  a  door,  and  even  mmlerately  loud  noises  will 
waken  hini  from  slec'p.  By  tlie  end  of  the  second  month  he  will  some- 
times turn  his  head  in  the  direction  from  which  the  sound  i-omes,  and 
by  the  end  of  the  third  month  this  will  usually  be  done.  Demme  found, 
in  ohscrvati*)ns  upon  one  hujidrcd  and  fifty  infants,  that  voices  were 
recognized  on  an  average  at  three  and  a  haU  nu)nths. 

Not  only  are  the  ears  unusually  sensitive  to  sound  in  infancy,  but 
the  impression  produced  upon  the  hrain  is  offen  marked — very  loud 
sounds  causing  great  fright. 

Touch. — Tactile  sensibility  is  present  at  birth,  but  is  not  highly  de- 
veloped  except  in  the  lips  and  tongue,  where  it  is  very  acute  for  the  obvi* 
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OU8  necessity  of  sucking.  After  the  third  month  it  is  fairly  acute  over 
the  surface  of  the  body  generally.  Two  especially  sensitive  areas^ 
according  to  Preyer,  are  the  forehead  and  external  auditory  meatus. 

Sensibility  to  painful  impressions  is  present  in  early  infancy,  but 
very  dull  as  compared  with  later  childhood. 

,  Temperature  is  also  distinguished.  This  recognition  is  especially 
acute  in  the  tongue.  A  young  infant  is  often  seen  to  refuse  to  take  the 
bottle  because  the  milk  is  only  a  few  degrees  too  cold  or  too  warm. 

The  localization  of  sensory  impressions  comes  later,  probably  not 
much  before  the  middle  of  the  sixth  month,  and  is  very  imperfect 
throughout  the  first  year. 

Taste. — This  is  highly  developed,  even  from  birth.  According  to  the 
experiments  of  Kussmaul,  the  ability  to  distinguish  sweet,  sour  and  bit- 
ter, exists  in  the  newly-born  child — sweet  exciting  sucking  movements, 
and  bitter,  grimaces.  A  young  infant  detects  with  surprising  accuracy 
the  slightest  variation  in  the  taste  of  his  food,  and  the  smallest  difference 
is  often  enough  to  cause  him  to  refuse  the  bottle  altogether.  Sweet  sub- 
stances are  always  easily  administered,  and  in  combination  with  syrups 
even  very  bitter  substances  can  be  given;  but  to  aromatic  powders  and 
elixirs  he  usually  objects. 

Smell. — Observations  upon  the  sense  of  smell  in  newly-born  infants 
are  few  and  not  altogether  conclusive.  Kroner's  experiments  appear  to 
show  that  smell  is  present  in  the  newly  born.  It  has  been  noted  to  be 
especially  acute  in  infants  born  blind.  The  sense  of  smell  is  developed 
much  later  than  the  other  senses;  Detection  of  fine  differences  in  odors 
is  not  acquired  until  quite  late  in  childhood. 


SPEECH 

There  is  a  very  wide  variation  in  children  with  reference  to  the  time 
of  development  of  the  function  of  spcccli.  Girls,  as  a  rule,  talk  from 
two  to  four  months  earlier  than  hoys.  Towards  the  end  of  the  first 
year  the  average  child  begins  witii  the  words  "papa,"  "niannna."  By 
the  end  of  the  second  year  he  is  able  to  put  words  to<xcthiT  in  short 
sentences  of  two  or  three  words.  Pro<rrcss  in  speech  from  this  time  is 
very  rapid,  each  month  showing  great  improvement.  Xanies  of  persons 
are  commonly  first  acquired,  then  tiie  names  of  objects.  Next  to  this 
the  verbs  are  learned,  and  then  adverhs  and  adjectives.  Conjunctions, 
prepositions,  and  articles  follow  in  order,  and  last  of  all  the  personal 
pronouns. 

If  a  <hihl  of  two  years  makes  no  attempt  to  speak,  some  mental  <lefert 
mav  usuallv  Ih»  inferred  or  that  the  ehild  is  a  deaf  mute. 
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DENTITION 

The  teeth  are  enclosed  at  birth  in  dental  eacs  wh'ch  are  situated  in 
the  gums.  Superfieiallv  they  are  eovered  }>y  tlie  submucous  connective 
tissue  and  the  mucous  membrane;  the  dental  mc^  rent  in  depressions  in 
the  alveolar  process  of  the  jaw.  The  tooth  ^rows  in  length  mainly  a^  the 
result  of  the  enlrificalion  of  its  r(»ots,  an<l  heing  thus  fixed  hdow,  it 
pushes  upward  towards  the  mucous  membrane.  This  growth  nndoubtedly 
goes  on  steadily  from  birth  until  the  tooth  pierces  the  gum. 

The  deciduous  or  milk  teeth  are  twerdy  in  number.  Tiie  time  at 
which  thcY  appear  is  subject  to  considerable  variation  even  under  normal 
conditions.  The  following  is  the  order  and  the  average  time  of  appear* 
a  nee  of  the  different  teeth : 

(1 )  Two  lower  ccntr:il  incisors , 6  to  9  months, 

(2)  Four  upper  incbtors. 8  '*  12      ** 

(3)  Two  lower  lateral  incisors  and  four  anterior  molara  12  "  15      " 

(4)  Four  canines 18  '*  24      " 

(5)  Four  poBterior  mol&HB 24  "  30      " 

At  1    year  a  child  should  have 6  teeth. 

At  1%  yeara    **  "  " 12      " 

At  2       "         "  "         « 16      " 

At  2%    **  **         "         *• 20      '' 


Quite  wide  variations  on  iHith  siflcs  of  I  he  average  are  common,  and 
are  not  alwayi?  eai^y  of  explanation.  In  many  cashes  it  seeni8  to  be  a  family 
idiosyncrasy,  sinx^  in  the  different  nieniberK  of  a  family  the  teeth  are 
apt  to  appear  at  about  the  same  time*  The  order  in  which  the  teeth 
appear  is  much  more  regular  tluin  the  time  of  their  appcuriim-e.  Slight 
variations  are  exceedingly  common,  but  marked  irregnlurities  in  the 
order  of  the  apfR'arance  of  the  teeth  are  the  rule  in  idiotic  cldlflren  or 
those  suffering  from  slighter  mental  defects. 

The  tet^h  may  pierce  the  gum  without  any  local  manifestations. 
Very  frecpiently,  however,  just  l>efore  a  t^Hith  comes  through  there  is 
noticed  a  moderate  swelling  and  redness  of  the  mucous  mcmhrane  of  the 
gum  overlying  it,  and  to  a  slight  degree  this  may  affc*'t  the  general 
mucous  membrane  of  the  mouth.  This  cnntlition  may  l*e  accompanied 
by  a  little  fret  fulness  and  increased  salivation,  or  both  of  these  may  l»e 
entirely  wanting.  These  symptoms  usually  disappear  when  the  tootli 
has  pierced  the  gum.  The  pymptoms  of  difficult  dentition  will  be  dig- 
cussed  in  connection  with  Diseases  of  the  Mouth. 

Infants  may  be  born  with  teeth.  We  know  of  one  family  in  which 
this  occurred  in  three  members  of  three  successive  generations.  It  is, 
however,  rare.    It  is  ahnost  invariably  one  of  the  lower  central  inei8t)rs 
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tlmt  is  present  In  case  this  interft^res  with  nurfiing,  or  if  it  is  very 
lt>osely  attached  to  tlie  gum,  it  should  be  extracted,  hut  under  other 
circuin^anres  it  shtndd  he  allowed  to  remain,  since,  if  it  is  removed, 
a  8ei?ond  tooth  is  not  likely  to  appear  in  iU  phix-e  in  the  first  set.  It  Is 
not  at  all  uneommon  for  the  first  teeth  to  apt>ear  in  the  fourth  month, 
Siirh  teeth,  in  tuir  experience,  do  not  usually  rliffer  in  character  from 
tliiHse  appearing  later,  unh'his  thc^y  are  in  children  who  are  svphilitie, 
Syphilitie.  children  are  rather  prone  to  early  dentition,  and  under  such 
circumstances  rapid  and  early  dei-ay  is  likely  to  take  place.  Nursing 
infants  are,  as  a  rule,  a  little  earlier  in  their  dentition  than  those  arti- 
ficially feil. 

Dcliiyed   dentition    is   usually  due   to   rickets.      However,    in    many 
healthy  infants  no  tetHh  appear  iH'foro  tfje  tenth  monlli;  and  we  liave 
oirca^ionally  seen  the  first  ones  at  thirteen  months  in  those  who  seemed 
^rfectly  healthy  and  shtiwcd  no  otlier  evidence  of  rickets.    On  the  other 
ind»  it  is  by  no  means  invariable  that  dentition  is  late  in  rachitic  chil- 
dren*   The  latest  dentition  is  seen  in  casc's  of  cretinism.     In  such  ehil- 
I'll   it  is  not  rare  for  the  first  teeth   to  appear  as  late  as  ei>?hteen 
Hiths  or  two  years.    As  a  rule,  dentition  and  o^sifictition  of  tlie  bones 
of  the  head  go  on  in  a  corresponding  manner;  where  one  is  early  the 
Iher  is  likely  to  he  ra[>id,  and  conversely*    Hreat  irregularities  in  denti* 
ion  are  common  in  children  with  tie  feet  ive  cerehral  devclopnient. 
Provided  an  infant  is  well  M<iurishc<l  and  thrives  properly  for  the 
six  or  eijjht  months,  the  eruption  of  the  teeth  is  likely  to  go  on 
iily  after  this  time,  even  though  the  child  may  later  have  chronic 
iiuligestion  or  suffer  from  extreme  malnutrition  from  any  cause  except 
jcket«.     If,  however,  the  symptoms  nf  nudruitritinn   date   from  birth, 
lentition  is  almost  invariably'  delayed.     It   is  uften  a  matter  of  very 
grrat  Eurpri«o  to  Bee  children  who  are  markedly  emaciated  as  a  result  of 
Oliic  indigestion  or  ileocolitis  and  yet  go  on  cutting  their  te«'lh  reg- 
larly.    We  once  had  uiuler  our  care  a  flelicate  infant  uf  sixteen  months* 
irhcN^?  buily  len^h  was  twentj^-eight  inches  and  whose  weight  was  less 
tiau  nineteen  pounds — almost  exactly  what  they  were  eight  months  previ- 
iQidy — and  yet  he  had  thirteen  teeth. 

Eraption  of  the  Permanent  Teeth. ^The  first  to  appear  are  the  first 
in,  which  Uisually  come  in  the  sixth  year,  and  hence  the  name  siv 
old  molars,  which  is  applied  to  tluin.    These  apfK-ar  }M»sterior  (o  tlir 
«?«ind  molars  of  the  first  set. 

The  incisors  and  canines  replace  the  corrci^(x>nding  teeth  of  the  first 
mL  The  eight  bicuspids  take  the  place  of  the  eight  molar>^  of  the  first 
fit*  Tlie  molars  of  the  permanent  set  appear  back  of  the  bicuspids,  room 
MDg  made  for  them  by  the  growth  of  the  jaw.  As  they  grow  and  push 
the  ptTiitaiiciit  icrih  laune  atrophy  of  the  root^  of  the  first  teeth. 
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and  gradually  cut  off  their  blood  supply,  so  that  they  loosen  and  fall  out. 
The  following  t^ble  from  Forchheimer  gives  the  average  time  of  the 
appearance  of  the  second  teeth : 

Firet  molars 6  years. 

Incisors 7  to  8      " 

Bicuspids 9  "  10      " 

Canines 12  "  14      " 

Second  molars 12  "  15      " 

Third  molars 17  "  25      " 

The  place  of  dentition  as  an  etiological  factor  in  the  diseases  of  in- 
fancy will  be  considered  in  the  chapter  on  Difficult  Dentition. 


CHAPTER   III 
PECULIARITIES  OF  DISEASE  IN  CHILDREN 

In  many  particulars  disease  in  children  differs  from  that  of  later  life. 
These  differences  relate  to  etiology,  pathology,  symptomatology,  diagno- 
sis, and  prognosis.  The  greatest  contrast  to  adult  life  is  presented  by 
infancy  and  early  childhood.  After  seven  years,  children  in  their  diseases 
resemble  adults  more  than  they  do  infants. 

ETIOLOGY 

1.  Inlieritance  is  an  important  factor.  The  disease  most  frequently 
transmitted  directly  is  syphilis.  Occasionally  tuberculosis  and  other 
infectious  diseases  have  been  conveyed  directly  from  the  mother  to  the 
child.  In  cases  where  no  distinct  disease  is  transmitted,  children  may 
inherit  from  parents  constitutional  weaknesses  or  tendencies,  which  may 
manifest  themselves  in  infancy,  or  in  some  cases  not  until  later  child- 
hood. Under  this  head  we  may  place  the  influence  of  alcoholism,  lead 
poisoning,  rheumatism,  gout,  epilepsy,  and  insanity. 

2.  Malformations  must  be  considered,  particularly  in  the  first  two 
years  of  life.  The  most  important  of  these,  from  a  medical  standpoint, 
are  those  of  the  heart,  brain,  stomach  and  intestines,  and  kidney.  The 
various  malformations  of  the  mouth,  nose,  bladder,  rectum,  and  genital 
organs  belong  more  particularly  to  the  domain  of  surgery. 

3.  The  Diseases  or  Accidents  Connected  with  Birth. — Some  of  these 
are  distinctly  traumatic,  like  the  meningeal  bemorrhagos.  A  very  large 
class  arc  the  infectious  processes  in  the  newly  born.     Infection  usually 
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pplace  through  the  iimbiliifal  woiuuK  more  rarely  through  the  skin 
or  mucous  meirihranei».  This  clase  indwdee  pyc?ini^  with  its  varied 
lenions  in  the  brniu,  lungs,  and  .serous  uit^tuhraueB,  trysipehis,  nphthalmia, 
and  tetanus.  In  the  claims  of  ilJiVrtiou^  disc'Mses  may  also  be  induded 
niAtty  of  the  varieties  of  pulmonary  and  intestinal  diseases  in  the  newly 
born,  and  probably  also  some  of  the  liemorrlui^rir  afTeetions. 

4,  Conditions  Interfering  with  Proper  Growth  and  Bevelopment.^ — 
Tbeee  are  among  the  largeii^t  etiological  factors  in  the  diseases  of  infancy. 
They  ore  improper  food  or  feeding,  unbygieuic  t^urrouiidingK  and  negleet. 
These  may  cause  8i>et'ific  diseases,  like  riekets  or  scurvy,  or  may  U^ad  to  a 
eoodition  of  general  malnutrition  or  mara8mu8,  hi  this  way  they  become 
most  important  predii^jKJsing  fiKtors,  in  iiifuney,  to  the  acute  diseases  of 
the  gaetro-cnteric  tract,  and  later  in  childhood^  to  functional  nervous 
diaoaac^*  ^ 

5.  Infection. — This  hn^  already  been  mentioned  ae  an  important 
facior  in  diseases  of  the  newly  born,  The  number  of  diseases  in  later 
life  directly  traceable  to  this  is  very  large.  Under  this  head  should  be 
tacliided  not  only  the  well-known  c biases  of  infectious  anil  contagious 

but  also  a  very  large  number  of  varieties  of  infection  which 
yet  have  not  been  differentiated,  aiid  tlie  nature  of  which  is  but  im- 
"perfectly  understood. 
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In  older  children  the  syniptomg  of  disease  are  very  much  the  same  aft 
to  adults,  and  similar  methods  of  examination  may  be  miployed.  What 
is  fcally  peculiar  to  children  Lnrlongs  cHpccially  to  the  lirst  three  yearg  of 
life,  before  speech  has  developed.  During  this  period  the  chief  and 
almoat  the  gole  reliance  of  the  physician  mtist  lie  upon  the  objective 
aifiis  of  the  disease*  It  is  not  so  much  that  diseases  in  early  life  are 
paeuliar,  aa  that  the  patient*  themselves  are  peculiar. 

Two  fundamental  farts  are  always  to  be  kept  in  mind:  First,  that 
rummon  pathological  processes  are  comi>aratively  few,  being  chiefly 
the  gai*tro-enteric  tract,  the  lungs,  and  the  brain,  but  that  the  varia- 
in  clinical  types  are  almost  endless;  the  second  is,  that  in  infants,  on 
acrciimt  of  the  susceptibiitty  of  the  nervous  system,  functional  de- 
nuig<eim*iit»  are  often  accMjmpjmied  by  very  grave  symptoms,  and  may 
even  pmro  fatal  in  twelve  or  twenty- four  hours,  or  there  may  l>e  gpeedy 
and  cmnpletc  recovery  after  very  alarming  symptoms.  In  mnny  of 
llieie  caaes  tlie  symptoms  are  so  indetiriite  that  an  exact  diagnosie  is 
inpomble  during  life,  and  even  the  autopsy  may  throw  but  little  light 
them. 
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At  the  bedside  it  18  of  great  assistance  to  the  physician  if  he  can 
keop  in  niind  tiie  most  frequent  forms  of  acute  disease  that  are  likely  to 
he  met  with.  In  the  fir^t  group,  including  those  wliich  are  very  com- 
mon, may  he  placed  acute  indigestion  and  ileocolitis,  bronchitis,  pneu- 
monia, pharyngitis,  tonsillitis,  and  otitis  media ;  in  the  second  group, 
which  are  lens  frequent,  are  placed  the  more  common  acute  infectious 
diseases;  in  the  third  group,  including  the  rarer  forms  of  acute  disease 
— meningitis,  tuberculosis,  rheumatism,  and  diseases  of  the  kidneys. 
In  all  circumstances,  the  season,  and  the  nature  of  the  prcvaiHng  epi- 
demic, if  one  exists,  are  to  be  considered. 

In  the  examination  of  a  sick  infant  quite  a  different  method  is  to  Im2 

followed  from  that  pursued  with  adults.     Much  information  is  to  be 

gained  from  a  history  carefully  taken  from  an  intelligent  mother  or 

^  nurse,  and  much  mt^e  from  a  close  observation  of  the  child,  whether 

asleep  or  awake,  quiet  or  crying. 

The  History. — In  view  of  the  fact  that  but  little  information  can 
he  had  from  the  patient,  none  at  all  in  most  cases,  it  is  important  to 
obtain  from  the  mother  or  nurse  a>s  ful!  and  complete  in f formation  as 
possible.  A  good  history  carefully  obtained,  puts  the  pliysif-ian  in  fK>s- 
session  of  a  fund  of  information  about  the  patient  which  is  not  only  of 
the  greatest  value  in  arriving  at  a  diagr^jsis  in  the  illness  for  which  he 
is  consulted,  but  is  exceedingly  helpful  in  the  future  management  of  the 
child.  He  may  thus  know  the  individual  peculiarities  and  special  path- 
ological tendencies.  The  laity  attach  great  importance,  and  justly  so, 
to  advice  from  the  physician  who  ''knows  the  child's  constitution." 
Such  a  history  should  be  taken  at  the  first  opportunity  after  the  physi- 
cian  is  placed  in  charge  of  a  child,  and  with  note-book  in  hand,  or  half 
its  value  will  be  lost. 

Family  IliMory. — This  should  begin  with  the  parents,  going  farther 
hack,  if  possible,  in  many  cases  of  hereditary  <lisease.  One  must  know 
regarding  tuberculosis,  syijfiilis,  rheumatism,  or  alcoholism,  the  general 
vigor  of  constitution  and  physical  condition  of  both  father  and  mother. 
Health  during  pregnancy,  and  previous  miscarriages,  if  any,  are  im- 
portant facts  in  the  mother's  history.  One  shouhl  know  the  number 
of  other  children  living  and  their  general  health,  the  number  dead  and 
from  what  causes,  A  knowledge  of  the  surroundings  in  which  the  child 
has  lived  may  l>e  necessary  to  appreciate  the  chances  of  exposure  to 
tuberculosis,  malaria,  and  many  other  forms  of  infection, 

Patieni's  Previous  UMorif, — This  should  begin  with  birth.  One 
should  inquire  whether  the  child  was  premature  or  born  at  term,  regard- 
ing the  character  of  the  labor*  whether  natural  or  instrumental,  tedious 
or  complicated,  the  condition  and  vigor  of  the  child  at  birth,  primary 
respirations,  early  convulsions,  and  the  nutrition  during  the  early  days. 
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Next  the  iiu'tlimls  uf  feeding  should  Lie  Uikeu  up — how  huig  entirely 
and  how  loog  partly  breast  fed,  the  date  of  weaning  and  the  form  of 
arttticial  feedin;^  then  employed.  Tf  the  p^itient  h  an  infant,  and  the 
proUein  prej^ented  ih  one  of  it*i  nutrition,  all  the  reliable  data  relating 
to  the  feeding  should  be  obtained,  even  to  the  minutest  detail.  Thie 
miiy  \w  wcnris^ome  and  eonsume  time,  hut  in  no  other  way  can  one  ap- 
preciate the  eonditions  present.  Tlie  best  idea  of  the  child's  growth  and 
development  may  l>e  obtained  from  a  weiglit  record  if  one  has  been 
ktfpt.  If  not  available,  one  must  depend  ui3on  general  statements  as 
to  how  the  ehiid  thrived  at  different  periods.  The  date  of  the  appear- 
ance of  the  first  teeth  and  the  time  and  the  order  in  which  the  teeth  earae, 
are  significant.  The  general  nnismbir  development  may  be  bejit  de- 
lermiiied  by  learning  when  the  child  eonld  first  hold  the  head  erect, 
eit  aloDe  upon  the  floor,  bear  the  weight  npon  the  feet,  creep  or  walk 
alone;  the  mental  development,  by  learning  as  to  early  recognition  of^ 
Giother  or  nurse,  knowing  the  bottle,  underi^tanding  the  meaning  of 
wordii,  speaking  in  words  or  sentences.  The  muscular  and  mental  de- 
Yrlopmeut  of  a  normal  child  dnring  the  first  two  years  is  a  subject 
with  which  the  phy8ician  should  be  familiar  if  he  would  detect  early 
tliiiM*  difTereneeij,  often  slight  at  this  age,  in  children  who8e  development 
backward  owing  to  cerebral  lesions. 

All  previous  attacks  of  acute  illness  of  whatever  eharaeter  should  be 
k*d,  particularly  the  infet-tions  diseai^es — measles,  sc^arlet  fever,  diph- 
tbcTia^  |>crtiissis.  and  influenza — with  dates  and  details  as  to  duration^ 
iifirrrity,  and  complieations.  One  should  !earn  whether  the  child  is  espc- 
dally  prone  to  disorders  of  digestion  or  those  of  the  respiratory  system* 
TodiT  the  former  head  are  included  early  difficulties  in  feeding,  acute 
cka  of  indigestion,  diarrhea,  or  dysentery,  als<*  ehrnnrc  disturbances 
the  stonmch  or  bowels;  under  the  latter  head,  frequent  catarrhal 
ooldii,  earache  or  otitis,  catarrhal  croup,  bronchitis,  pneumonia,  or 
plromy.  Other  ])oints  to  be  investigated  relate  to  attacks  of  tonsillitis, 
Qpefation^  for  the  removal  of  hypertrophied  tonsils  or  adenoids,  and 
firievioiiM  diisorders  of  the  nervous  system.  In  infants,  particularly  ii^i- 
|iortant  are  extreme  restlessness,  insomnia,  convulsions,  or  attacks  of 
light  terror*;  in  those  who  are  older,  hysterieal  manifestations,  epilepsy, 
«r  ehntita.  Finally*  one  should  know  the  date  of  suceessful  vaceinutioii. 
Inquiry  should  also  l)e  made  concerning  any  recent  exposure  to  infection 
in  Ihif  fximmunity,  school,  or  home. 

Present  tUness, — One  should  first  note  the  chief  complaints  as  stated 
by  raather  or  nurse.  It  is  important  to  obtain  as  definite  statements  as 
poiiible  aa  to  the  time  when  the  child  was  quite  well,  autl  wliether  the 
OBflet  cif  the  illneaa  was  abrupt  or  graiiual,  and  with  what  particular 
qfmpiaoitf.     In  all  digestive  disorders  one  should  know  exactly  coneern- 
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iiijP  the  tfiiiJd'f  food  at  tbe  time  of  the  onset,  it*  quantitr.  charmcter,  and 
pTep4TMX'ypu :  al*o  aiij  refieui  diaii^e  in  diet,  the  prepence  or  abeenoe  of 
xomhiu^^  axid  tbe  iioudition  of  tiie  howeb,  whether  loose  or  eonftipated, 
tbe  freqoexK^  and  character  of  the  stools.  General  questions  as  to 
vbetber  the  hovels  are  regular  or  the  stools  normal  are  of  no  value, 
HiAoe  tbe  informant  often  is  not  capable  of  judging  ciorreetly. 

Xerrouf  srmptoms.  like  the  others,  should  be  elicited  in  response  to 
direct  questions  regarding  sleep,  restlessness,  moaning,  cT3ring  out,  or 
other  evideneef  of  pain,  excitement,  delirium,  or  convulsions,  or  unnat- 
ural drovnnefifi.  In  any  acute  illness  other  important  symptoms  are 
fcfver,  sweating,  dyspnea,  cough,  hoarseness,  nasal  discharge,  and  the 
amount  and  character  of  the  urine. 

Ike  FiTf  inatiiWL — With  infants,  quite  a  different  method  should  be 
followed  from  that  pursued  with  adults.     It  may  well  begin  with: 

General  Inspfciion, — What  is  learned  in  this  way  will  depend  almost 
entirely  up<Mi  the  a/roiteness  of  observation  of  the  physician,  but  much 
that  is  of  value  can  be  ascertained  before  the  clothing  is  removed  for 
the  physical  examination  by  simply  watching  the  patient,  whether  asleep 
or  awake,  for  several  minutes.  In  acute  disease,  the  following  points 
should  be  noted  especially : 

1.  Nutrition  and  general  development:  whether  the  child  is  well 
nourishi^d  or  the  features  pinched  and  wasted. 

2.  The  facial  expression :  whether  it  is  bright  and  intelligent  or  dull 
and  stupid,  peaceful  or  anxious,  quiet  or  disturbed,  and  whether  the 
features  are  contracted  from  time  to  time,  as  if  from  pain. 

3.  The  character  of  the  respiration :  whether  it  is  rapid  or  slow,  easy 
or  difficult ;  whether  there  is  nasal  obstruction,  as  indicated  by  snoring 
and  mouth-breathing,  suggesting  in  infants  acute  rhinitis,  syphilis,  or 
retropharjngeal  al>s^-ess;  in  older  children,  diphtheria,  scarlet  fever,  or 
ailenoids.  Marked  dyspnea  is  usually  accompanied  by  active  dilatation 
of  the  alae  nasi. 

4.  The  pristure:  whether  the  child  lies  upon  the  back,  side,  or  face; 
whether  the  head  is  drawn  back  with  general  flexion  of  the  extremities 
as.  in  meningitis. 

5.  The  nervous  condition :  whether  the  child  is  restless,  excitable,  or 
drowsy  and  apathetic;  if  asleep,  the  nature  of  the  sleep  should  be 
observed. 

G.  The  color  of  the  skin  of  the  face:  whether  pale  or  cyanotic;  and 
the  lips,  whether  fissured  or  excoriated. 

7.  The  amount  of  prostration :  a  practiced  eye  can  usually  tell  with 
older  children  whether  the  condition  is  grave  or  not,  but  infants  not 
infrequently  dweive  even  the  most  experienced  observer. 

8.  The  cry :  in  conditions  of  restlessness  or  irritability,  much  infor- 
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tion  may  be  obtained  from  its  character,  li  ii^  important,  but  not 
always  ea«y,  to  deterniioe  whether  a  child  cries  from  fright,  as  at  the 
upproach  of  a  stranger,  from  nervousness  or  bad  training,  from  general 

I  irritability  which  may  come  from  any  acute  disease,  or  from   actual 
The  cry  of  fright  is  usually  evident,  because  it  comes  with  the 

Fphysician's  approach  and  ceases  when  he  goes  away.    Chihiren  of  highly 

'neurotic  parents  and  those  who  havo  been  much  indulged  and  badly 
trained  will  often  cry  when  anything  out  of  the  usual  routine  occurs* 
The  cry  of  pain  may  be  very  distinctive;  it  may  be  sharp  and  acute  and 

^a<'companied  by  some  attempt  at  lucalixatiou,  as  when  a  child  puts  his 
band  to  an  inflamed  part^  but  in  infancy  the  pain  of  acute  inflammation 
is  often  indicated  only  by  general  restlessness  and  irritability.  This  is 
frequently  true  of  acute  otitis.  The  cry  of  pain  is  usually  accompanied 
by  cimtraction  of  the  features  and  other  evidences  of  distress. 

The  cry  of  some  diseases  is  quite  characteristic,  as  the  short,  catchy 
cry  of  acute  pneumonia  or  bronchitis;  the  hoarse  cry  of  laryngitis^ 
whether  catarrhal,  membranous,  or  syphilitic;  the  feeble  whine  of  eJc- 
trt'me  exhaustion  or  marasmus;  the  moaning  cry  of  intestinal  disease; 
and  the  sharp  cry  of  a  child  with  scurvy  whenever  its  bed  or  body  is 
ttiucheth 

}f nisuremrnt a. —TliQ&Q,  though  of  greatest  value  in  chrome  diseases, 
particularly  disturbances  of  nutrition,  may  be  of  assistance  also  in  acute 
conditions.  The  inifK>rtant  measurements  are  the  circumference  of  the 
bead,  chest,  and  body  length.  The  circumference  of  the  abdomen  is  at 
times  im[iortant,  but  varies  so  much  with  the  degree  of  distention  that 
it  10  not  gigniftcant  as  to  the  general  development.    The  measurements 

.and  weight  furnish  reliable  data  which  are  not  only  of  a^^sistance  in  the 
diagnosis  of  exist  inn*  disease,  but  tf  recorded  are  useful  for  future  com- 
part f$i>n. 

In  taking  the  cirt  unifcremc  *d  the  liead  the  largest  measurement 
(i>Ter  the  occipital  and  frontal  eminences)  is  preferable.  The  measure- 
ment of  the  chi»st  is  usually  taken  over  the  nipples.  The  body  length 
of  infants  is  best  taken  with  a  tape  as  the  child  lies  upon  his  back  upon 
a  table  or  a  firm  bed.  For  nldtr  childron  a  spet  iul  nhnsuring  stick  is 
convenient. 

To  ei«timate  properly  tht*  sigriihcance  of  measurements  they  should 
be  compared  with  the  nornml  averages  and  with  each  other.  It  should 
be  rcmemlwred  that  the  head  is  normally  larger  than  the  chest  until  near 
the  end  of  the  soiimd  year;  after  this  time,  witb  a  normal  development, 
tbe  cbe*t  should  \h^  larger.  Any  great  disprojiortion  between  the  size 
of  the  bead  and  chest  is  suggestive  of  disease.  The  large  head  and  the 
rhej«t  l»elong  cspf;rt«tly  to  riekc^ts.  The  measurements  form  im- 
portant meana  of  recognizing  early  smh  abnornmlities  as  cretinism  and 
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c-hotidrocljstrophy;  the  variations  often  being  marked  lirftire  the  other 
syniptoniii  are  prominent.  One  who  forms  the  habit  of  takiii;jj  regular 
measurements  soon  appreciates  llie  variattfms  from  the  normal,  and  gains 
great  assistance  from  these  data.  Such  a  reeord  made  from  year  to 
year  in  children  whose  development  is  in  any  w^ay  abnormal  is  of  great 
value  in  indicating  what  should  be  done  in  the  w^ay  of  exercise  to  correct 
faulty  conditions. 

Vital  Signs. — Pulse,  Respiration,  and  Temperature. — The  signifi- 
cance of  these  signs  is  not  to  be  measured  by  adult  standards*  since  the 
susceptible  nervons  system  of  infants  and  very  young  children  greatly 
exaggerates  their  rejn-tion   to  all  forms  of  acute  infection. 

The  rate,  regularity,  quality,  and  tension  of  the  pulse  should  be  noted* 
In  young  children,  the  rate  of  the  pulse  is  of  less  importance  than  its 
force  and  quality.  A  slow,  irregular  pulse  is  always  significant,  and 
should  suggest  meningitis  or  brain  tnmor;  a  slight  irregularity  of  the 
pulse  during  sleep  bas  no  special  significance.  The  pidse  rate  is  much 
increased  from  slight  di.sturbances;  the  approach  of  a  stranger  or  the 
examination  by  the  physician  may  cause  it  to  rise  20  or  30  beats.  In 
a+'ute  disease,  a  pulse  rate  of  1*^0  is  common,  and  170  or  180  is  often  seen 
where  other  symptoms  are  not  particularly  severe. 

The  rate,  depth,  and  rhythm  of  rcj^piratron  should  be  noted.  The 
last  often  t^annot  be  determined  except  by  attentively  watching  the  child 
for  several  minutes.  In  premature  and  very  young  infajits  a  rather 
marked  irregularity  may  be  seen*  often  approaching  the  Obeyne-Stokes 
type.  It  la  not  to  be  taken  as  indieating  a  cerebral  lesion,  but  seems 
rather  to  be  due  to  the  fact  that  the  respiratory  center  is  not  yet  fully 
able  to  control  the  movements.  Respiration  of  this  type  is  seen  only 
during  the  first  weeks  of  life.  Irregularity  of  rhythm  at  other  times 
should  suggest  cerebral  disease,  usually  meningitis.  The  respiration  rate 
is  prnportionatcly  greater  in  infants  than  in  adults.  In  acute  diseases 
of  the  lungs  it  not  infrequently  ri.'=ies  to  70  or  80,  and  occasionally  it  may 
lie  over  HIO  a  minute.  The  rate  is  generally  in  proportion  to  the  extent 
of  the  pulmonary  lesion. 

The  temperature  of  infants  and  very  young  children  should  be  taken 
in  the  rectum,  since  groin  or  axillary  temperatures  are  untrustworthy 
and  those  in  the  month  difficult  to  obtain.  Immediately  after  birth  the 
temperature  of  the  i  hild  is  about  the  same  as  that  of  the  mother,  or  a 
little  higher.  It  falls  from  1°  to  3**  F.  in  the  course  of  the  first  few 
hours.     Soon  it  again  rises  to  98.5**  or  99^  F< 

From  a  large  numlier  of  personal  observations  upon  healthy  infants, 
we  have  found  that  the  rectal  temperature  under  normal  conditions  varies 
hetwt*en  ?*H^  and  HI). 5**  F, ;  occasionnlly  the  range  may  he  as  wide  as 
07.5'*  to  lOO^o"^  F.  in  apparently  perfect  health.     The  heat-regulating 
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he  brain  acts  only  iiiipLTfi^rtty  in  the  young  infant,  and  slight 
causes  are  enuugh  to  disturb  Ihe  trmpt^rature; 

The  temperature  in  infants  is  alway>;  higher  than  from  corresponding 
Liii  adults.  Moreover,  very  liigh  ternjK'ratures  may  be  met  wiili  in 
BOt  seriou8»  and  not  infrequently  when  no  explanation  ran  be 
found  even  after  thorough  exaniinatinn.  In  such  ea^es  the  teni[>erature 
R'ldom  remains  at  a  high  ]>oint  for  more  than  a  few  hours.  It  is  a 
CTcmtinaous  high  temperature  rattier  than  a  single  rise  wliieh  is  signiiieant 
of  disease  in  infancy.  Nothing  is  nuire  perplexing  to  rlie  young  practi- 
tioner than  the  frequency  with  wbiili  a  high  temperature  is  seen  in 
infants  in  eases  of  comparatively  mild  illness. 

It  i&  common  in  chronic  wasting  diseases,  in  delicate  infants  and  in 
tho6e  prematurely  born,  to  find  the  tenqicrature  one  or  two  degrees  below 
the  normal;  95*^  and  0G°  F.  are  of  ahnost  daily  occurrerK-e  in  hospitals, 
and  much  lower  ones  ue  not  rare.  Daily  observations  should  be  made 
with  the  thennonu^tcr  in  such  conditions,  just  as  in  fever. 

Puzzling  and  apparently  alarming  temjicratures  are  seen  in  infants 
8  result  of  the  application  of  artificial  heat.  In  one  of  our  patienta, 
nn  infant  two  days  old,  a  temperature  of  107"^  F.  was  caused  by  the 
rloP4?  proximity  of  two  large  hot- water  hags  placed  in  the  baby's  basket. 
Tlie  younger  and  feebler  the  child  the  more  readily  are  such  tenifx^ratures 
produced* 

Muscular  and  Mental  Develupmeni,—T\ie  general  muscular  develop- 
ment i»  determined  by  seeing  how  well  the  diildren  can  hold  up  the  head, 
*it  alone,  stand,  or  walk;  the  mental  development  in  young  infants,  by 
tlie  intelligenc*e  of  expression,  the  manner  in  which  Ihey  respond  to 
ttimuli,  the  recognition  of  objects,  fright  at  strangers,  etc.;  later  in  the 
firit  year,  by  the  use  of  their  bands,  their  understanding  of  speech,  and 
their  ability  to  pronounce  words, 

/vom/  Eiaminatum, — For  the  purpose  of  making  a  complete  routine 
I  eJEamination  of  an  infant  the  entire  clothing*  with  the  exception  of  the 
n«pkin,  sliould  be  removed,  and  tlie  infant  plaeed  prcferaldy  uptni  the 
aune*e  lap  up<jn  a  blanket.  With  older  chihlrcn  the  clotfiing  may  Ik* 
mnoved  and  the  Uidy  exann'ned,  one  part  at  a  time,  but  with  all  children 
it  is  essential  that  the  examination  be  complete.  A  warm  room  is  inditi- 
penaable,  and  a  table  covered  with  a  blanket  in  many  respects  better 
tlian  the  nurse's  lap,  although  the  latter  has  usually  to  be  employed. 
The  local  examination  e^hould  he  deliberate,  the  physician  should  pro* 
«fed  cautiously,  winning  the  child  by  gradual  approaches,  and  avoiding 
ieicjt4*iiieiit.  force,  or  anything  which  may  cause  pain. 

8kin, — The  skin  should  first  be  inspected  for  eruptions,  and  it  is 
tmpoitant  that  the  entire  eruption  be  examined  in  order  that  the  distri- 
botioD  IS  well  as  the  character  of  the  lesion  may  be  seen.    Marked  wrin- 
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kliiig  ur  lnt;8  *if  eliicSticHy  of  the  ^kin  is  one  of  tfio  lM?&t  imlitations  of  loss 
in  WL'ight.  Bedsoivs  iire*iLiorL*  fivqufully  savn  over  tlir  ncciput  tliaii 
over  the*  saerinii.    Any  hirge  vems  ahoulil  be  noted. 

External  glantls  shun  hi  now  ho  exiunined,  OBpeeially  the  rervical, 
axillary,  ingninal,  and  epitrodileiir,  llio  lau^c  of  a  marked  enlarge- 
ment of  any  of  these  groups  should  he  souj^ht  in  the  t^kin  or  mucous 
niemhnmeH  with  which  they  are  conneeted.  Marked  swelling  of  the 
eervieal  glands  may  indieate  diphtheria,  scarlet  fever,  or  a  simple  aeute 
inflammation  dependent  upon  a  rhinopharyngitis.  Enlargement  of  the 
epitroehlear  glands  is  especially  significant  of  syphilis,  (lenera!  enlarge- 
ment of  all  tlie  glands  to  a  slight  degree  is  seen  in  most  eases  of  mal- 
nutrition and  in  many  acute  infections  diseases. 

Head. — One  should  first  note  whether  the  sutures  are  ossified,  un- 
naturally open  or  separated;  also  whether  the  fontanel  is  closed,  or,  if 
o|>en,  whether  it  is  depressed  or  hadging.  Prominences  of  the  frontal 
<iT  parietal  regions  when  syminctrical  are  indicative  of  rickets.  Irregular 
prominences  of  a  smaller  size,  when  present,  are  usually  syphilitic.  In 
the  newly  bom,  a  tumor  on  the  head,  if  in  the  median  line,  may  indi- 
eate an  encephalocele ;  if  limited  to  either  the  parietal  or  occipital  bone 
it  is  usually  a  cephalhematoma. 

Eyes, — The  condition  of  the  conjunctivae  and  lids  should  be  noted, 
also  the  presence  of  jitosis,  strahisraus,  f»r  other  paralysis,  hut  particularly 
the  condition  of  the  pupils,  whether  contracted  or  dilated,  and  the  nature 
of  their  response  to  light.  One  should  look  also  for  the  presence  of 
corneal  ulcers  or  of  iuterstitial  keratitis  frequently  seen  in  late  hereditary 
syphilis. 

EwTs, — The  presence  of  a  discharge  may  he  recognized  by  sight  or 
by  the  odor.  In  any  aeute  febrile  ci>udition  one  should  look  for  tender- 
ness or  swelling  over  the  ear  or  maistoid*  The  ears  should  invariably  be 
examineil  otoscopically  in  al!  forms  of  febrile  disturbance  whose  ttause 
is  doubtful  and  from  time  to  time  in  pneumonia,  scarlet  fever,  measles, 
diphtheria  and  other  diseases  involving  tlie  mouth  and  rhinopharynx. 

Nose, — ^The  presence  of  any  nasal  discharge  should  be  noted  an<l  its 
character  determined.  An  abundant  discharge  tinged  with  blood,  in 
young  infants,  should  suggest  syphilis;  in  older  children,  diphtheria;  a 
ehronie  discharge,  adenoid  growths;  a  purulent  discharge  of  one  side, 
a  foreign  body. 

Mouth, — The  appearance  of  the  mucous  membrane  of  the  month 
and  gums  as  well  as  the  teeth  may  often  be  ascertained  by  w^atclung 
the  child  while  he  is  crying.  It  should  he  noted  whether  the  tongue  is 
dry  or  moist,  clean  nr  coated;  whether  tlinish  is  present  or  any  other 
form  of  stomatitis.  If  the  gums  are  congested,  swollen,  or  hemorrhagic, 
they  should  suggest  scurvy.     The  number,  position,  and   character  of 
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the  teeth  arc  important.  The  general  color  of  the  mucous  membrane 
may  be  significant  in  cases  of  cyanosis  in  congenital  cardiac  disease,  and 
extreme  pallor  of  the  mucous  membrane  in  anemia.  On  the  mucous 
membrane  of  the  hard  palate  may  often  be  found  the  first  local  evidence 
of  scarlet  fever  in  the  form  of  a  minute  punctate  eruption,  and  on  that 
\H}Tiion  of  the  cheeks  opposite  the  molar  teeth  should  be  sought  Koplik's 
irign,  the  earliest  reliable  symptom  of  measles. 

Throat. — A  careful  examination  of  the  pharynx  and  tonsils  should 
never  l)e  omitted  in  any  acute  illness,  no  matter  what  other  symptoms 
may  be  present.  Not  only  tonsillitis,  but  often  diphtheria,  is  overlooked 
from  a  failure  to  observe  this  as  an  invariable  rule.  A  good  light  is 
essential,  and  one  must  train  himself  to  take  in  all  the  appearances  at 
a  single  glance.  Marked  general  redness  of  the  pharynx  may  be  asso- 
ciated with  scarlet  fever,  influenza,  or  simple  acute  pharyngitis.  If  other 
symptoms  are  present  pointing  to  chronic  nasal  obstruction  or  to  a 
catarrhal  process  of  the  rhinopharynx,  a  digital  examination  should  be 
nuule  to  determine  the  presence  of  adenoids.  Dyspnea  with  mouth- 
breathing  when  associated  with  difficulty  in  swallowing  should,  in  an 
infant,  always  suggest  retropharyngeal  abscess.  The  examination  of  the 
mouth  and  throat  may  wisely  be  made  the  last  step,  since  it  usually 
disturbs  a  child  so  as  to  embarrass  further  investigation. 

Xeclc. — One  should  consider  the  position  in  which  the  head  is  held 
and  the  amount  of  rigidity  of  the  cervical  muscles.  Opisthotonus  may  be 
ass<K'iated  with  meningitis  or  old  cerebral  i)alsy.  A  marked  rigidity  may 
indicate  ctTvical  Pott's  disease  or,  if  accompanied  by  tortic*ollis,  may 
l)e  of  rheumatic  origin. 

Chest, — In  young  children  particular  importance  should  be  attached 
to  the  shajK?  of  the  chest.  Synmietrical  deformities  are  usually  due  to 
rirkcts.  Contraction  of  one  side  only  is  most  frequently  the  result  of 
till  <»ld  empyema  or  an  extensive  interstitial  pneumonia.  Bulging  of  the 
[♦HK-oniial  region  is  frequent  in  cardiac  disease.  One  should  notice  also 
tlie  recc»ssion  of  the  soft  parts — intercostal  spaces,  the  suprasternal  notch, 
nr  the  epigastrium;  the  amount  of  tliis  is  usually  the  best  means  of 
juilging  the  severity  of  obstructive  dyspnea.  Details  regarding  the 
I»liy>icjil  examination  of  the  lungs  are  discusscnl  in  the  introductory  chap- 
ter to  PulnKinary  Diseases. 

Heart. — ll  should  be  remembered  that  under  two  years  old  loud 
nuirmurs  are  almost  invariably  of  congenital  origin,  that  soft  niurniurs 
at  tht'  bas4^  are  very  frequ<»ntly  functional,  and  that  accjuired  cardiac 
dis«-ase  i>  rare  until  after  tlirce  years.  For  further  details  in  the  rx- 
arnination  the  reader  is  referred  to  the  chapters  upon  Diseases  of  the 
Heart. 

Abdomen. — There  should  he  noted  the  presence  or  ah>enc(»  of  tym- 
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panites  or  ahdoiiiiiial  tenclprness,  wliether  general  *»r  loralized,  and  the 
existeiiue  of  retraction  of  the  abdoniiiiiil  walls  as  in  meningitis.  The 
size  and  position  of  the  liver  and  spleen  are  best  determined  by  palpa- 
tion. The  lower  border  of  the  liver  is  ui^ually  slightly  below  the  free 
border  of  the  ribs.  If  the  spleen  ean  he  easily  fe!t  below  the  rib.s,  it  i*^, 
as  a  rule,  enlarged.  If  it  can  not  be  felt  in  a  satisfactory  examination, 
it  ie  not  sufficiently  eularjujed  to  be  of  any  diagnostic  importance.  In 
acute  disease  a  large  spleen  suggests  malaria,  typhoid,  or  tuberculosis; 
in  chronic  disease,  rickets,  malaria,  syphilis^  leukemia,  or  anemia. 

Spine, — The  most  frequent  spinal  curves  seen  in  infancy  are  those 
due  to  muscular  weakness.  These  disappear  by  placing  the  child  in  a 
prone  position.  Rachitic  curvatures  are  of  the  same  general  character, 
but  as  they  have  nsnally  lasted  a  kinger  time  the  spine  is  less  flexible 
and  the  curvatures  may  not  entirely  disappear  by  change  of  p«jsture.  An 
angular  deformity  or  even  marked  rigidity  of  the  spine  should  suggest 
Pott's  disease. 

Ejiremiiies. — ^The  color  of  the  skin  and  the  character  of  t!ic  periph- 
eral etrculation  should  he  noted  especially  in  pneumonia,  diphtheria,  and 
other  diseases  attende*!  by  weakened  heart.  CInhhiiig  of  the  fingers  or 
toes  may  be  due  to  i-ongenital  heart  disease  or  to  chronic  disease  of  the 
lungs.  Desquamation  of  the  palms  or  soles  may  indicate  hereditary 
syphilis  or  scarlet  fever,  even  though  no  other  evidence  may  be  ]jresent. 
The  finger-nails  may  give  valuable  information  in  hereditary  syphilis. 
In  examkiing  the  extremities  one  should  note  especially  the  presence 
of  tenderness,  llaceidity,  or  rigidity  of  muscles,  whether  the  limbs 
are  wasted  or  plump,  and  the  degree  of  muscular  power;  also  any 
abnormal  swelling  on  the  shaft  or  near  the  extremities  of  the  bones,  and, 
finally,  the  function  of  the  joints.  A  general  relaxation  of  the  liga- 
ments is  common  in  rickets,  in  paralytic  conditions,  and  in  the  Mon- 
golian type  of  mental  deficiency.  Flabbiness  of  the  muscles  belongs  to 
malnutrition  and  rickets;  rigidity,  if  chronic,  is  usually  indit^tive  of 
cerebral  palsy.  Weakness  of  special  groups,  with  atrophy  and  flaccid 
muscles,  suggests  poliomyelitis.  Acute  tenderness  of  the  legs  in  in-- 
fants  should  suggest  scurvy;  in  older  children,  osteomyelitis  or  rheuma- 
tism. Rachitic  deformities  are  almost  invariably  bilateral.  Tuber- 
culous bone  disease  affects  the  epijjiiyses,  while  syphilis  usually  involves 
the  shafts,  the  only  exception  to  this  being  the  epiphyseal  separation 
which  may  occur  in  the  first  months  of  life. 

The  reflexes  may  be  scmiewhat  diflicult  to  obtain  in  infants  and  when 
exaggerated  may  indicate  cerebral  palsy,  meningitis,  or,  as  in  tetany,  only 
an  extreme  irritability  of  the  nervous  centers  without  organic  disease. 
The  plantar  retlcx  of  Babiuski  has  little  significance  in  infants,  and  in 
older  children  it  is  present  in  many  conditions.    Kernig's  sign  is  a  form 
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Millar  sjifism  almost  invariably  present  in  menmgitiSy  but  ofteD 
t*n  ill  other  diseaseg. 
Oeniial  Orgatis. — Male  cliildren  ghould  be  examined  to  determine  the 
^rw*eiK*e  of  phimosis  or  of  undescended  testicles,  liydroeele  i»f  the  eord 
IK  a  fre<juent  condition,  and  may  be  rai.stakeii  for  hernia.  Both  inguiiml 
and  tuiibilical  lieruiae  are  very  eomnion.  In  female  children  it  should  be 
fmembered  that  preputial  adliesions  may  be  eonsidered  normal,  and  are 
phJom  the  cau^e  of  the  nervous  i^ymptoms  attributed  to  them.  Every 
viij^inal  dist*harge  is  gignifieant,  and  if  purulent  should  be  examined 
;illy.  The  great  frec|uencv  of  ^onocoecus  infections  is  not 
jind  they  may  be  found  when  least  ex{K^ctcd, 
The  examination  is  not  complete  without  the  inspection  of  the  stools, 
le  chemical  and  microficopical  cxaminatirm  of  the  untie,  and  an  cxami- 
^tioti  of  the  blood.    All  are  more  fully  considered  in  special  chapters. 

PATHOLOGY 


The  pathological  proceeees  which  result  from  intra-uterine 
and  those  which  are  connected  with  delivery  are  peeuliar  to  early  life. 
They  have  already  been  referred  to  in  the  section  on  etiology.  Of  the 
proeessies  of  early  life  which  begin  after  birth,  the  first  in  frequency 
ire  those  of  the  mucous  memhraues  resulting  from  the  various  forms  of 
rritation  and  infection.  In  summer,  it  is  the  stomach  and  intestiDes 
which  suffer  chiefly;  in  winter,  the  respiratory  tract. 

^fhe  serous  membranes  are  rarely  the  seat  of  primary  inflammation. 
fie  plrura  is  seldom  the  seat  of  primary  disease,  but  is  very  often  in- 
volvcjd  secondarily  to  disease  of  the  lung  itself.     Affections  of  the  peri- 
irditim  and  peritoneum  are  quite  rare.     Meningitis  is  fairly  common^ 
Rpecially  the  tuberculous  form. 

Diseases  of  the  lymph  nodes  (lymphatic  glandjs)  play  an  important 
irt  in  etmnection  with  the  acute  diseases  of  the  mucous  membranes, 
rith  many  affect  ions  of  the  skin,  and  even  of  tlje  viscera.  Acute  infec- 
tion t#*nd8  t4>  excite  suppurative  inflammation,  particularly  in  infants;  a 
UfiiB  active  process  leads  to  chronic  hyperplasia  in  the  mesenteric,  medias- 
tinfiU  and  ccrrical  glands,  in  the  tonsils,  adenoid  tissue  of  the  pharynx, 
tU\  The  IjTnph  nodes  in  the  neck  and  thorax  are  frequently  the  earliest 
at  of  tuberculous  deposits,  and  in  very  many  cases  they  are  the  foci 
am  which  secondary  infe*'tion  of  the  lungs,  brain,  or  joints  may  occur. 
Of  the  Tii;ceral  inflammations  those  of  the  lungs  are  the  most  com- 
mon, it  being  rare  to  find  the  lungs  normal  at  autopsy  after  any  acute 
|lift*riiouB  disease  which  has  lasted  a  week.  Up  to  the  third  or  fourth 
ir  of  life  the  heart  usually  escapes.  In  older  children  it  may  be  in- 
lvr4,  9M  in  adulta,  in  the  rheumatic  diseases.     The  liver  and  spleen 
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not  often  the  .^eat  of  organ  it-  disease  m  early  life,  nor  i^  serious  disease 
of  tilt'  kidjtey  likely  Lci  lit'  met  vvitli  exee]»t  in  eouneetioii  with  scarlet 
fever.  Orgaiijc  t1  incase  of  the  brain  its^eif  is  rare,  as  is  also  organic 
disease  of  the  spiMal  eord,  whU  the  exe('i>tioii  of  |*olioniyelitis.  Clironic 
diseases  of  the  dilferent  vtseera  are  deeideilly  rare,  e\eejit  when  resulting 
from  aeute  proeesses.  Diseases  of  the  hones  and  jfiiiits  are  eoumion,  and 
of  extreme  ini|K)rtanee.    They  are  usually  of  tul>ereulous,  less  freqnently 

The  following  table  Kives  in  a  general  way  »  very  good  idea  of  the  relative 
frequency  of  diseases  of  the  different  organs  in  infancy.  It  is  bai^f  d  upon  seven 
hundred  and  twenty-six  conj?ecutive  nutopsies  in  the  New  York  Infsint  Asj'lum, 
extending  over  a  period  of  eight  year?  during  our  connection  with  that  institution 
Of  these  children  aeventy-two  per  cent  were  under  one  year,  twenty-five  per 
cent  between  one  and  two  yearst,  and  only  three  per  cent  were  over  two  years. 
Tlie  institution  did  not  receive  infants  under  one  month,  hence  the  absence  of 
lesions  peculiar  to  the  newly-bom: 


Table  showing  principal  kmons  in  seven  Hundred  and  twenty-six  con- 
secutive  autopsies  m  the  New  York  Injant  Asylum, 
Lungs: 

pQemnonifi — Primary , .       .  139 

CompheatinK  other  acute   infectious   diseat^es 112 

Complicating  other  conditions .. .., 71 

Noted  to  be  present  in , 322 

Pleurifly —     No  case  uncomplicated  with  disease  of  lungs. 

Empyema  .,..». 5 

Serous  pleurisy  , , , , . »      1 

Dr>-  pleurisy  in  nearly  all  the  severe  cases  of  pneu- 
monia. 

Atelectasis  (congenital) .,,....,.      6 

Pulmonary  aljscefi?  (tdways  with  pneumonia)   7 

Pulmonary  gangrene  (always  with  pneumonia) 2 

Pulmonary  tuberculosis 50 

Mouth: 

Noma - 1 

Peritoneum : 

Aeute  peritonitis  (localissed  2,  with  ^ciite  pneumonia  and  pleurisy 

2) 4 

Kidneys: 

Acute  nephritis  (complicating  scarlet  fever  4,  diphtheria  1,  pneu- 
monia 4,  meaiilea  1,  pertussis  I,  ileocolitis  2.  pyonephrosis  1, 

apparently  primar>^  5 ) 19 

Mid  formations  of  the  kidney 7 

Stomach  and  Inteiitine.H: 

Acute  ih^oeolitis,  with  or  without  gastritis lU^ 

Acute  gawtritii*  (without  intestinal  h\'^ions)  , « » » »  None 

Acute  diarrheal  di.Hrase  (without  gross  lesions) 72 

Intussusception    , , 1 
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of  syphilitic,  origin.  Diseases  of  the  blood  are  quite  common,  but  as 
yet  but  little  understood.  New  growths  are  rare.  The  parts  most  fre- 
quently affected  are  the  kidneys  and  the  bones.  Disorders  of  nutrition 
are  extremely  common  and  of  great  importance,  particularly  rickets  and 
scurvy. 

PROGNOSIS  AND  INFANT  MORTALITl 

The  younger  the  patient  the  worse  the  prognosis  in  all  the  diseases  of 
childhood.  This  is  in  consequence  of  the  feeble  resistance  of  the  infan- 
tile organism  to  all  diseases,  particularly  those  which  are  of  an  acute 
nature.  On  the  other  hand,  the  rapid  metabolism  of  childhood  makes 
it  possible  for  many  conditions  of  an  organic  nature  to  disappear  with 
time,  or,  as  the  phrase  is,  to  be  "outgrown,"  provided  the  patient  can 
be  so  placed  that  the  general  nutrition  can  be  carried  to  the  highest 
point. 

The  accompanying  chart  (Plate  1)  shows  the  mortality  of  New  York 
City  by  months  during  three  consecutive  years,  representing  a  total 
mortality  of  1*^8,136. 

The  following  table  gives  comparative  figures  of  actual  deaths  for 
four  periods  of  three  years  each,  and  shows  the  reduction  in  infant  and 
child  mortality  which  has  taken  place  in  the  last  twenty-five  years : 

Deaths — New  York  City  (Boroughs  of  Manhattan  and  Bronx) 


1890-1802. 

1808-1000. 

1907-1009. 

1912-1914. 

Under  1  year. 

1  to  2  years . 

2  -    5     * 
5  *  15     « 
Over  15  " 

32,916  =  26% 

10,547=  8% 

9,794=   7% 

5,470=   5% 

69,409  =  54% 

29,326  =  24% 
9,012=  7% 
7,292=  6% 
6,922=   5% 

71,024  =  58% 

30,626  =  22.5% 
8,298=  6.0% 
6,579=  5.0% 
4,902=   3.5% 

85,741=63.0% 

25,015  =  19.1% 
6,527=  5.0% 
5,408=  4.1% 
4,533=   3.5% 

89,341=68.37© 

Total 

128,136 

123,576 

136,146 

130,824 

Heart: 

Pericanlitis  (all  with  acute  pneumonia) 3 

Congenital  malfomiat ions   3 

Acute  or  chronic  endocarditis None 

Brain : 

Acute  meningitis  (7  with  pneumonia,  2  cerebrospinal) 14 

Tub<*rculou8  meningitis 11 

Acute  enccphahtw 1 

Chronic  pachymeningitis 5 

Chronic  meningitis  1 

Chronic  hydrocephalus  3 

There  were  twenty-six  deaths  from  inanismus  without  g^o^s  lesions. 
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The  deatli;^  jkt  1,()U(>  uf  |>t>iniliilion  i-huw  the  same  rodut  lion.  Thr 
eiirvea  for  Lfie  diiTrn  iit  a;j:e  ptTiotis  are  imlirahd  in  Ihi'  ar(  iniipaN>ii*g 
chart  (Fig,  -1). 

The  redm-tioii  in  infant  inortalitv  in  New  York  has  been  ehieily  in 
acute  guistru-ijitef^tioal  (]iiiea!?es,  iiiiirtii^mus  aud  delulity,  especially  iu 
those  over  three  months  old.  In  older  children  it  hag  been  chiefly  iu 
acute  infectious  diseaseg,   Ci^pecially   diphtheria.     The   mortality   from  J 
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certain  other  causes  is  increasing,  notahly  acute  respiratory  diseases  and 
prematurity. 

The  only  age  in  which  tlie  niurtality  is  increased  dnring  the  summer 
months  is  the  first  year.  In  Fig.  5  are  given  the  curves  iudiciitiug  the 
deaths  under  one  year  and  from  one  to  five  years  hy  months. 

Tlie  rise  in  the  summer  mortality  during  the  first  year  is  chiefly 
due  to  diarrheal  diseases.  As  a  result  of  tlie  organized  campaign  for 
the  reduction  of  infant  mortality  in  New  York  which  ha8  hcen  in  full 
operation  since  llUl,  the  jiumhcr  of  infant  deaths  has  steadily  fallen. 
That  part  of  the  mortality  curve  chictly  atTc^ted  has  been  the  sharp 
summer  rise  which  lias  been  almost  obliterated.  It  will  he  noted  that 
the  curve  for  eliildren  fn>nj  one  to  five  ycjirs  of  ai^e  touches  the  highest 
point  iu  the  late  winter  and  early  *ipring  months,  the  time  when  pneu- 
monia ami  the  couuuon  eontagionis  diseases  arc  most  prevalent,     "'lie 
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curve  for  both  groups  is  lowest  in  the  months  of  Oetoh<>r  ajul  Noveniljer* 
which  may  therefore  he  considered  the  healthiest  months  in  New  Yorkt 
The  highest  mortality  is  in  the  ^n^t  month  of  age.  During  this  time 
twenty-five  per  cent  of  the  deaths  of  the  first  year  occur.  Eroes,  writing 
in  1894,  states  that  from  the  records  of  sixteen  large  cities  of  Conti- 
nental Europe  nearly  ten  per  cent  of  all  the  infants  horn  died  during 
the  first  month.  These  figures  have  been  considerably  reduced  since 
that  time.'  The  first  weeks  of  life  are  the  period  of  highest  mortality, 
because  in  them  takes  place  the  adaptation  of  the  organism  to  its  environ- 
ment After  this  period  each  month  shows  a  steadily  declining  death 
rat^  to  the  end  of  the  first  year. 

Causes  of  Death  at  Different  Periods. — The  most  frequent  causes  of 
infant  mortality,  according  to  the  tHimbined  reports  from  the  records  of 
the  cities  of  New  York,  Philadelphia,  Boston,  and  Chicago,  making  a 
total  of  44,226  deaths  in  the  first  year,  are  shown  in  the  accompanying 
chart  (Fig.  6). 

The  group,  acute  gastro-intestinal,  includes  chiefly  diarrheal  diseases 
in  summer.  The  proportion  of  deaths  from  this  cause  is  being  greatly 
reduced;  while  the  proportion  due  to  acute  respiratory  diseases,  chiefly 
pneumonia  and  bronchitis,  is  increasing.  Marasmus,  prematurity,  etc., 
include  also  congenital  debility,  inanition,  and  other  conditions  in  which 
the  cause  of  death  recorded  h  disorder  of  nutrition  rather  than  some 
general  or  local  disease.     The  group,  congenital  malformations,  indudiMs 
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*The  relative  frequency  of  the  causes  of  death  in  the  newly  bom  has  been 
greatly  altered  since  the  introduction  of  antiseptic  midwifery.  Some  idea  of  the 
importance  of  the  different  fuctors  has  been  gitined  from  a  study  of  the  records 
of  the  Sloane  Hospital  for  Women  for  a  period  of  six  years  (1908»1914),  eaibrac- 
ing  10,000  con£ieeutive  births. 

CAUSES  OF  DEATH  DURING  FIRST  FOURTEEN  DAYS 
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Ti'n.thouAfiDd  conlini-mi>nt«:     AboKions.  25^;  stilltMrtliii,  428;  living  btrthn,  9,318.     (Pramatum, 
heavy  type,)     Holt  and  Babbitt.  Jour.  American  M«d.  Amn.»  Jan.  25,  1915, 

Nearly  half  of  the  total  mortality  for  the  period  covered  was  aacribed  to 
congenital  weaknefls^  chiefly  due  to  prematurity. 
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nl^  deaths  from  areitkiit^  <inrin<r  Inrllu  Whopping  eoii^h  is  the  most 
tni|K)rUut  iiK^inlicr  iif  tlie  ;;rnii[)  of  atiiti'  iiifi*ctiuu»  diseases,  (liplitheria 
cainitig  next.  Tuberculosis  should,  we  l>elievc\  Jk^  rated  liigher  than  is 
gbourn  in  these  fig-iires.  llie  luortalily  reeordt?  of  the  Babies'  Hospital 
filiow  thnt  the  deaths  from  tuljereiilosis  mrisfitute  TlG  per  cent  of  the 
fimt-year  mortality  of  that  institution. 

llie  figures  and  eharts  preee<1infr  indirale  that  a  very  marked  re- 
iluctiou  in  infant  and  ehild  mortality  has  taken  place  espeeially  within 
the  last  twenty  years.     Many  causes  have  unit^^d  to  bring  about  this 

It     Among  those  whieh  have  affected  infants  may  be  mentioned: 


CHIEF  CAUSES  OF  DEATH  FIRST  YEAR. 

ACUTE  QASTRQ  tNTESTlNAL  280  PER  CENT 


MARASMUS.  PREMATURITY,   ETC. 


25.5 


ACUTE  RESPIRA T  ,  F^  V 


18.0 


COjJQENlTAL  MALFORMATION,  ETC.  5.8  ♦»  '* 

ACUTE  INFECTIOUS  5*4  "  «* 

CONVULSIONS  3.4  »  " 

TUHERCULOSIS  2.0  '•  '* 

SYPHILIS  1.2  ** 

ALL  OTHERS  10.2  **  - 
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A  widi^r  diffusion  of  knowledge  of  infant-feeding  and  hygiene;  a  great 
impro%*ement  in  the  general  milk  supply;  the  furnishing  of  pure,  whole 
milk  and  of  mcKlified  milk  gratis,  or  at  small  cost,  from  milk  depots;  a 
general  adoption  during  hot  weather  of  some  form  of  milk  sterilization ; 
tlie  wnding  of  a  large  number  of  infants  into  the  ccuuitry  in  summer; 
tbr  do8k?r  eupervision  of  infants  in  cities  during  the  gnnimer  by  visiting 
pbjiicuuis  and  nurses*  ami  the  operation  of  many  other  agencies  to  im- 
pfove  Banitary  <*onditions.  Besides  these  imfx»rtant  factors  in  preventing 
dimufe  there  must  be  considered  the  recent  advances  in  pediatrics  and 
tkt  mora  rational  treatment  of  the  sick  infant  by  the  average  physician. 
Thiring  the  si^Tind  year  tlie  diseases  of  the  gastro-intestinal  tract  are 
ilUl  a  large  factor  in  the  death  rate,  also  the  acute  di8ease8  of  the  lungs 
and  the  acute  infetlious  dist^ses,  especially  measles,  diphtheria,  and  p€r- 
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{n8si6.      DoalliH  JVuiii  >^enilel   iVver  ara  murli   less  muneruiis.     tienerS 
tuberculosis  and  lubcrruious  meningitis  are  frequent. 

From  the  Beeond  to  the  fifth  year  the  deaths  are  mainly  from  acute 
inferliuuii  <liw:?jises — <dueflv  diplitheria  and  searlet  fever — mueh  less  fre- 
quently from  measles  or  pertussis,  Tn  the  next  group  eoioe  tlie  aeut« 
dii^eases  of  the  lungs,  general  tiibereulosis,  and  tnbereuloiis  meningitis. 

Fftmi  the  fifth  to  the  fifteenth  year  the  mortality  in  rhildhow]  ig 
remarkably  sniallj  diphtheria  and  Bearlet  Fever  being  still  in  the  frotit 
nniTv  in  point  of  frequency.  Next  come  the  acute  diseases  of  the  lungs, 
meningitis,  diseases  of  the  bones,  appendicitis,  rheimiatisni,  and  eardiae 
diseaise. 

By  far  the  largest  single  factor  in  reducing  mortality  after  the  first 
year  is  without  doubt  the  use  of  diphtheria  antitoxin.  The  serum  treat- 
ment of  cerebrospinal  meningitis  is  important,  but  not  iuHurrdial  in 
vital  statistics,  as  cases  are  relatively  infrequent. 

Sudden  Death. — This  is  not  a  very  uncommon  occurrence  in  infants 
who  are  apparently  healthy.  They  are  sometimes  found  dead  in  bed 
under  circumstances  in  which  grave  suspicion  may  unjustly  rest  upon 
the  attejidants.  Tins  usually  happens  with  those  who  are  delicate  or 
sutfering  from  nud nutrition,  especially  in  institutions  where  sudden 
death  is  by  no  means  rare.  The  most  frequent  causes  in  infants  are  tlie 
following: 

1.  Malformations. — While  in  most  cases  malformations  of  a  serious 
nature  give  rise  to  s^Tuptoms,  they  may  be  absent,  or  may  be  so  slight 
as  to  be  overlnoked.  Infants  nniy  succnml^  during  t!ie  first  few  days  of 
life  from  malformations  of  the  heart,  lungs,  kidneys,  sttunach  or  in- 
testines, and  sometimes  from  diaphragmatic  or  umbilical  hernia. 

2 . .  hit crna I  II e m o rrh aff c  — ^f his  is  eh i e fly  limit ed  to  the  fi rst  two 
weeks  of  life.  In  the  cases  that  have  come  to  our  notice  the  cause  has 
been  rupture  c>f  goiiie  subperitoneal  hemorrhage  into  the  general  abdomi- 
nal cavity,  or  meningeal  hemorrhage.  Such  cases  are  reported  in  the 
chapter  upon  Visceral  Hemorrhages  in  the  Newly  Born.  Untler  these 
circumstances  jio  symptoms  may  exist  until  the  occurrence  of  eoUapfie, 
with  ileath  in  a  few  hours. 

3,  Asphifsin  from  Orarhjiufj. — This  is  not  common,  exc(^|it  among 
the  lower  classes,  and  is  most  frequently  due  to  intoxif^tion  on  the  pari 
of  the  mother.  Su<'h  infants  after  death  present  the  usual  lesions  of 
death  from  as|diyxia»  hut  without  any  evident^e  of  violence.  It  is  not 
iniiirohable  that  overlying  has  hecTi  held  responsible  for  many  deaths  that 
were  in  reality  due  to  other  causes. 

4.  As'phyHa  from  Asfnraiion  of  Food  into  the  Larijnx  or  Trachea. 
— This  may  be  due  to  vomiting  or  to  the  regurgitation  of  food  during 
.'^leep;  in  a  very  weak  infant  it  may  occur  while  awake.    This  is  usually 
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seen  in  infants  who  are  less  than  a  year  old,  and  most  of  the  reported 
cases,  have  been  under  six  months.  Such  children  are  usually  delicate. 
There  seems  to  have  been  vomiting  with  an  attempt  at  crying,  during 
which  the  food  is  drawn  into  the  air  passages.  In  some  cases,  as  that 
reported  by  Demme,  a  single  large  curd  of  milk  has  been  found  in  the 
larynx.  In  others,  food  is  found  in  the  larynx,  trachea,  and  large  bronchi. 
Cases  have  also  been  reported  by  Partridge  and  by  Parrot,  and  we  have 
met  with  at  least  three.  The  infants  have  generally  been  found  dead  in 
bed  within  a  few  hours  after  feeding.  This  accident  is  more  likely  to 
happen  when  an  infant  lies  upon  his  back. 

5.  Enlargement  of  the  Thymus. — Although  these  cases  are  very  im- 
perfectly understood,  they  are  not  rare.  We  see  two  or  three  each  year. 
The  condition  is  most  frequent  in  infancy,  but  is  not  confined  to  this 
period.  When  a  child  is  suffering  from  some  minor  illness,  often  bron- 
chitis, severe  attacks  of  asphyxia  may  develop  and  sometimes  convulsions 
may  unexpectedly  occur  and  death  soon  follow.  Or  the  first  attack  may 
not  be  fatal.  Sometimes  sudden  death  follows  the  administration  of  an 
anesthetic,  particularly  chloroform.  In  most  cases  there  is  found  besides 
an  enlarged  thymus,  a  general  hyperplasia  of  the  lymphatic  tissues 
throughout  the  body  known  as  status  lymphaticus,  more  fully  discussed 
elsewhere. 

6.  Atelectasis, — In  very  young  infants  there  may  be  no  symptoms 
noticed  except  those  of  general  malnutrition  until  sudden  death  occurs, 
sometimes  with  convulsions  and  sometimes  without  any  such  symptoms. 
(See  Atelectasis.) 

7.  Marasmus. — In  this  class  of  cases  sudden  death  is  of  very  common 
occurrence.  These  children  are  often  apparently  as  well  two  or  three 
hours  before  death  as  for  several  weeks.  Death  frequently  occurs  at  night, 
the  children  being  found  dead  in  bed  in  the  morning.  In  some  of  the 
(•a^ios  the  exciting  cause  seems  to  be  the  lowering  of  the  temperature,  while 
in  many  no  exciting  cause  can  be  found ;  the  vital  spark  simply  goes  out 
after  burning  for  some  time  with  a  feeble  intensity.  In  some  of  these 
<'a.<es  the  autopsy  reveals  atelectasis,  but  in  many  cases  nothing  abnormal 
i.s  found,  death  apparently  resulting  from  heart  failure. 

8.  Convulsions  in  Children  Previously  Showing  no  Special  Signs  of 
Disease. — Many  of  these  cases  are  seen  in  children  who  were  previously 
rachitic;  some  are  associated  with  the  status  lymphaticus,  and  many  are 
manifestations  of  tetany.  The  autopsy  may  show  no  lesion  except  cere- 
bral hyperemia.  It  is  extremely  rare  for  cerebral  hemorrhage  to  produce 
«l«»ath  in  this  way.  In  some  rachitic  cases  death  is  due  to  spasm  of  the 
jlottis. 

9.  Asphyxia  in  Older  Infants  and  Young  Children. — This  may  re- 
sult from  the  pressure  of  a  retropharyngeal  abscess  upon  the  larynx  or 
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trachea,  or  i'ruiu  the  rupture  of  surh  mi  aliscess  inln  ttie  a»r  |>aa 
Pr^vioua  symptoms  may  have  bet'ii  waiitiiig.  Tressure  ujmii  tlie  piicu- 
inogai^trjL'  nerve  leading  to  fatal  aspliyxia  may  he  ea titled  hy  tuhon-uluus 
bronchial  nodes,  or  by  absees.ses  in  the  poj^terior  mediastinum  connected 
with  caries  of  the  epiiie.  Sudden  death  may  occur  with  spinal  caries 
from  dislocation  of  the  upper  eerviral  vertebrae. 

Sudden  asphyxia  may  fulluw  tlie  ulceration  of  tuberculous  lymph 
nodes  and  the  escape  of  i-heci^y  masi^ee  into  the  trachea  or  primary 
bronchi.    This  usually  occurs  in  children  from  two  to  five  years  old, 

10.  Death  after  a  Few  Hours*  lUnesn,  in  wiiich  ike  Chief  Stjmptom 
is  High  Temperaiure. — This  is  not  an  uncommon  occurrence*  Infants 
apparently  well  may  be  taken  with  great  prostration  and  a  high  tempera- 
ture, which  may  litie  rapidly  to  lOtJ"^  or  even  lOT"^  F,,  and  death  follow 
in  from  six  to  twelve  hours,  sometimes  preceded  by  convulsions.  The^e 
are  often  examples  of  acute  septicemia,  most  frccjucntly  from  the  pneu- 
mococcus,  sometimes  from  the  streptococcus,  or  otlier  organisms.  In 
older  children  death  may  be  due  to  malignant  scarlet  fever  or  epidemic 
meningitis;  however,  unless  these  diseases  are  prevailing  epidemically,  it 
is  somewhat  hazardous  to  make  such  a  diagnosis. 

It  does  not  fall  within  the  scope  of  this  chapter  to  efjnsider  such  cases 
of  suddi'ii  death  as  tlKise  which  occur  from  heart  failure  after  diphtheria, 
with  pleurisy  with  eilusioUj  or  with  myocarditis.  These  will  be  discussed 
elsewhere* 
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PROPHYLAXIS 


There  is  no  more  promisiug  field  in  medicine  than  the  prevention  u( 
dlsemx}  in  chihlliood.  The  majurity  of  the  aihuunts  from  wluth  chihlrcn 
die  it  is  within  tiie  jMjwer  of  man  iu  great  measure  to  prevent.  Prophy- 
laxis should  aim  at  the  solution  of  two  distinct  problems:  (1)  The  re- 
moval of  the  causes  which  interfere  with  the  proper  growth  and  de- 
velopment of  children;  (2)  the  prevention  of  infection.  The  former 
can  come  only  through  the  education  of  the  profession  and  of  the 
general  public,  in  the  fundamental  principles  of  infant  feeding  and 
hygiene.  This  is  a  department  which  has  received  altogether  too  small 
a  place  in  medical  education.  The  latter  must  come  through  the  pro- 
fession and  through  legislation  the  purpose  of  winch  shall  he  more 
rigid  quarantine,  more  thorough  disinfection,  and  improved  sanitation 
in  all  its  departments.  The  subject  of  pro|>liylaxis  will  be  discussed  in 
comiection  with  the  different  diseases  treated  elsewhere. 
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wmiij^  from  water  at  a  tcniperahin*  uf  IIH*''  V,  Upmi  Hit'  oyti^itle  of 
tliiit,  lit*  nmy  now  bt*  ruhWd  over  the  entire  tnnik,  first  it)  front  ami 
then  behind.  By  this  inethod  there  is  uu  iihot-k  and  no  fright,  atid  any 
unlirtarv  temperature  ean  usually  be  readily  reduied. 

llic  rubbing  with  lee  should  be  repeated  in  from  five  to  thirty  nun* 
uteii,  after  which  the  child  may  he  rolled  in  the  blanket  upon  which  he 
IS  lying  without  the  removal  of  the  wet  pack.  The  head  ghotdd  l>e 
ispongeil  with  eold  water  while  tliis  is  being  carried  on,  and  artificial 
heat,  if  neeessary,  should  be  applied  to  the  feet.  The  pack  is  continued 
fniixi  one  to  twenty-four  hours,  aec^^rding  to  circumstances. 

(4)  Cald  Bath, — ^The  child  is  put  iDto  a  bath  at  a  temperature  of 
100**  F»»  the  temperature  being  gradually  lowered  by  the  addition  of 
ice  or  voM  water  to  l^'^  or  80^  F.  The  budy  should  be  well  rubbed  while 
tbe  child  ia  in  the  bath  and  water  should  also  be  applied  to  the  head. 
Oti  removal  from  tlie  hath,  the  body  should  lie  quickly  dried  and  rolled  in 
a  warm  blanket.  The  bath  is  usually  continued  from  five  to  ten  niiiiutes. 
(6)  Evaporation  Hath, — The  trunk  is  closely  euvelo|>cd  in  two 
ymtr»  of  surgt*on's  gauze,  or  some  loosely  w^oven  equivab^nt,  which  is 
^PHbi^tencd  from  time  to  time  with  water  at  a  t+nnperature  of  i»5*^  F.<, 
V  DODiinaouji  evaporation  being  kept  up  by  means  of  a  hand,  or  better 
H  i!lef*trie,  fan.  The  evaporation  bath  would  seem  to  fxissess  some  impor- 
H  taut  advantages  in  the  case  of  infants  and  yottug  children,  in  that  it  is 
H  fmiH!  efficient  than  sponging,  involves  little  disturbance  of  the  patient, 
I      and  causes  no  sh(K*k  or  fright.     Hot  applications  should  constantly  be 

I  Blade  to  the  extremities. 
((5)  Rectal  Irrigations. — These  are  easily  given,  disturb  the  patient 
t^ry  lilth*,  and  are  effective  in  reducing  the  temperature.  A  double  tube 
or  two  catheters  may  be  cm[>loyed.  It  in  best  to  use  at  first  water  at  a 
tflii|iciiiture  of  90*"  F.,  and  gradually  reduce  tliis  to  70°  F.  The  irriga- 
iki  *  '  t  be  continued  for  ten  or  fifteen  niinutes,  or  even  longer  if  tiie 
Wit-  I  in  temfHTature  is  not  obtained,  and  may  be  repeated  as  often 

ia  erery  three  hours. 

Antipyretic  Drugs. — Fxcept  in  cases  of  malaria,  tpiinin  should  not 
hi?  emphiveil   for  ll»e  red Ui  I  ion  of  temperature  in   children. 

Of  tlie  many  coal-tar  derivatives  employed,  phenaeetin  has  the  ad- 
T«f  "        '  ildren  of  being  tasteless  and  c^insing  little  depression,  but 

th»        „  li vantage  of  pnictical  insolubility.     None  of  the  drugs  of 

tlui  irroup  18*  however,  to  be  enifdiiytHl  m  large  doses  with  the  sole  pur- 
p*"  '  Itieifjg  ilie  temperature.  Their  great  value  in  j»eiliatries  con- 
at'i  r  in  allaying  the  nervous  symptoms  which  accompany  fever, 

and  thia  purpow  mn  be  accomplished  by  tlie  use  of  comparatively  small 
To  ail  infant  of  one  year,  phenaeetin  can  W  given  in  one-grain 
i-vi-rv  !ionr  *»r  two  hnurs  until  the  desired  effcrt  is  ^irudurrd.     For 
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n  vhili]  of  live  yearg  a  dose  of  two  grains  may  be*  given  in  the  gamt;  man* 
iier.  When  iisrcl  as  indirated*  these  (Ini^s  are  of  very  j^cat  value  in 
making  the  patient  mure  eomfurtal>k\  in  jiruinutiug  *?kvp,  and  in  allaying 
headache  and  general  pains.  In  eases  of  hyperpyrexia  they  are,  however, 
much  loss  certain  and  less  safe  than  the  use  of  eohh 

Sedatives.- — For  most  of  the  niihler  conditiun8  where  sedatives  are 
required  bromids  are  to  be  preferred.  A  preference  should  he  given  to 
the  sodium  salt.  Young  children  require  relatively  large  doses:  e,  g,,  in 
convulsive  conditions  hve  grams  every  two  hours  are  often  necessary  at 
three  months.  Chloral  ia  usually  well  home  even  hy  quite  young  infanta,  fl 
Since  it  is  often  irritating  to  the  stomach  it  may  he  advantagcMnisly  given 
by  the  rectum.  After  rectal  administration  its  elTects  are  usual ly  man- 
ifest in  hidf  an  hour,  and  sometimes  so(»ncr-  The  rectal  dose  for  an 
infant  of  one  month  is  one  grain;  tliree  months,  two  gnn'iis;  one  year, 
three  to  five  grains.  It  may  he  n^pcatetl  every  two  lo  four  hours,  accord- 
ing to  indications.  Doses  by  mouth  should  be  alwjut  half  as  large.  Other 
drugs  may  replace  this  in  most  diseases,  but  in  the  case  of  infantile  con- 
vulsions nothing  is  so  reliable  as  chloral. 

Belladonna  is  well  borne  by  children,  and  in  relatively  larger  doses 
than  most  drugs.  The  eruptiim  is  more  readily  produced  tluin  the  other 
physiological  etfects,  and  even  quite  small  doses  may  be  sutlicicnt  to  bring 
out  a  very  abundant  hlusli.  The  parents  should  be  advised  of  this  fact, 
lest  undue  alarm  be  felt. 

The  drugs  classed  as  antipyretics^ — phenacetin  and  autipyrin — -are 
exceedingly  valuable  in  the  treatment  of  many  diseases  of  infancy  where 
irritative  nervous  symptoms  are  prominent.  In  many  cases  they  may 
advantageously  take  the  plaee  of  opium  except  when  }>aiu  is  present.  In 
all  conditions  where  spasm  is  a  prominent  symptom,  whether  of  the 
larynx  or  bronchi,  or  local  or  general  €*onvuIsions,  anti pyrin  is  especially 
valuable. 

Stimulants, — Alcoholic  stimulants  are  well  tolerate<l  even  by  young 
infants;  yi^t  all  stimuhnits,  ahohul  in  particular,  are  very  greatly  abused 
in  the  bands  of  fjractitioncrs,  and  their  indiscriminate  and  protracted  usa 
can  not  be  too  strongly  condemned. 

The  indications  for  the  employment  of  stimulants  arc  nnnh  the  same 
in  young  children  as  in  adults.  In  most  of  the  acute  fevers  they  are^ 
not  to  be  given  early  in  the  disease,  and  in  many  cases  they  are  not  re<«fl 
quired  at  all.  They  must  often  he  used  very  sparingly  while  the  tem- 
perature is  high,  hut  may  he  necessary  as  soon  as  it  falls.  In  many  acute 
febrile  diseases  stimulants  are  not  called  for  at  any  period. 

The  method  of  administering  alcohol  is  of  no  little  importance. 
Brandy  ami  whisky  arc  in  most  cases  to  he  preferred  to  tlie  wines,  liut 
not  always.    For  infants  under  one  year  old^  brandy  should  be  diluted 
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with  at  least  twenty  parts  of  water.  Altogether  the  best  method  of  ad- 
ministration is  to  determine  the  amount  to  be  given  in  every  twenty-four 
hours^  have  it  diluted  sufficiently,  and  then  administer  it  in  small  doses 
at  short  intervals. 

An  infant  one  year  old  for  whom  alcohol  is  indicated  should  not  be 
given  to  begin  with  more  than  one-fourth  of  an  ounce  of  brandy  or  whisky 
during  the  twenty-four  hours,  and  even  in  bad  conditions  it  is  rarely 
advisable  to  give  more  than  twice  this  quantity,  except  for  a  very  short 
period.  In  children  four  years  old  double  the  amount  may  be  employed 
in  the  corresponding  conditions.  Little  good  and  much  harm  is  likely 
to  follow  such  amounts  as  four  or  five  ounces  daily  of  brandy  or  whisky 
for  children  of  two  or  three  years.  There  certainly  is  a  strong  tendency 
at  the  present  time  to  use  less  and  less  alcohol  in  therapeutics  and  many 
would  abandon  it  altogether. 

Other  stimulants,  caffein,  camphor,  strychnin,  digitalis,  strophan- 
thus,  etc.,  are  used  in  children  with  much  the  same  indications  as  in 
adults.  Their  application  is  more  fully  discussed  in  the  different  diseases 
in  which  they  are  employed.  They  may  be  used  in  the  following  doses 
at  the  diflferent  ages  indicated: 


3  monthB. 

mi 

mi 

Gr.J 

Gr.  rfo 

mv 

m  iii 

1  year. 


6  years. 


Digitalis,  tincture 

Strophanthus,  tincture 

Qiffein  citrated 

Strychnin  sulphate 

Camphor  (10  per  cent  solution  in  oil) . 
Epinephrin  (1-1000  Sol.) 


m  iii 

mv 

m  iii 

mv 

Gr.  i 

Gr.  ii 

Gr.  ,io 

Gr.  A 

mx 

mxx 

m  vi 

mx 

Note. — Camphor  and  epinephrin  are  for  hypodermic  use  only. 

Tonics. — Cod-liver  oil  is  particularly  useful  in  the  convalescence  after 
acute  diseases  of  the  respiratory  tract,  in  anemia,  and  with  a  large  num- 
l>er  of  chihlren  who  are  extremely  delicate.  In  these  patients  it  may  be 
advantageously  administered  throughout  the  greater  part  of  nearly  every 
winter  season.  In  convalescence  after  attacks  of  gastroenteric  disease  it 
should  Ix?  withheld  for  a  long  time.  When  the  tongue  is  coated,  the 
digestion  poor,  and  the  stomach  easily  disturl)ed  it  should  not  be  given 
at  all.  In  the  case  of  infants,  as  a  rule,  the  pure  oil  is  to  be  preferred  to 
the  emulsions.  The  administration  of  small  doses — i.  e.,  ten  or  twenty 
drops  of  the  oil  three  times  a  day  continued  for  a  long  period — is  often 
better  than  the  use  of  larger  doses  for  a  shorter  time. 

Preparations  of  malt  are  sometimes  of  even  greater  value  than  tod- 
liver  oil,  for  they  can  be  used  in  many  conditions  when  the  oil  is  contra- 
iudic;ate<1.     The  two  may  often  be  advantageously  conibined. 

The  U'st  preparations  of  iron  for  very  young  children  are  the  bitter 
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\vint\  8weet  wine,  Mtrfiaratoil  earlMJUatu,  aiul  tht."  wine  of  tlie  (litrati 
These  are  only  slightly  wustipatiiig,  aiid  many  of  them  viui  be  given  with 
milk.  MD8t  of  the  organic  preparations  on  the  market  ure  lews  reliable 
tliaii  tliose  meiitioneil.  For  oliler  ehildreii  nothing  i.s  belter  than  redmed 
iron  or  Blaiicrp  pills, 

Ar&enie  k  tieeond  only  to  iron  in  the  treatment  of  the  anetnia  of  t  hii- 
dren,  and  in  very  many  eases  it  U  to  be  fireferred  to  iron.  The  tablet 
triturates  of  arsenious  aeid,  one  one-hiuulredth  of  a  grain*  may  be  given 
tnmiediately  «fter  meals  three  times  a  day,  or  one  or  two  drops  of 
Fowler's  gohdion  largeh'  dilnted  with  water. 

Aleohol  is  useful  in  eombination  with  some  of  the  bitters,  either  small 
doses  of  qninin,  nux  vomiea,  or  the  bitter  wine  of  iron.  Usnally  wines, 
espeeially  ^^herry,  are  to  be  preferred  to  spirits,  although  some  ehildren 
take  spirits  better.  When  eomhined  with  a  bitter  there  is  little  danger  of 
the  formation  of  the  akoholie  babit,  even  though  its  use  nniy  \h}  long 
continued. 

Of  the  bitter  tonics,  nux  vomiea  is  easily  superior  to  all  others. 

Opiates. — Strong  ohjeetions  luive  been  urged  by  tnany  against  the 
employment  of  opium  in  the  diseases  of  infancy.  While  opiates  have  no 
doubt  l>een  abus*?d,  the  fact  remains  that  opium  is  almost  as  valuable  a 
remedy  in  the  treatment  of  disease  during  the  first  five  years  as  at  any 
other  period  of  life.  For  infnnts  relatively  sniaher  doses  are  required 
than  of  most  drugs.  If  the  pfvysieian  will  aeeustom  himself  to  the  iiise 
of  small  doses,  he  will  be  surprised  to  see  how^  satisfactory  are  the  etfet^ts 
produced. 

The  most  useful  preparations  for  young  children  are  paregoric, 
Dover's  powder,  tlie  deodorized  tincture,  niorphin.  and  codein.  The  fol- 
lowing table  gives  what  may  be  considered  safe  initial  doses  at  the  differ- 
ent ages : 


I 


Parcftoric . . 

IMKloriised  tincture 
Dover's  fK>wder. 

Mon^hin 

Codein 


1  m^Qih. 


mi 

Gr.  A 
Gr.  ,U 

Gr.  ih 


3  mobihii. 


HI  ii 

Gr  i 

Gr.  lie 
Gr.  iJl 


1  year. 


m  V  to  X 

Gr.i 

Gr.  1^ 
Gr.,»^ 


5  yeAr« 


^,  XXX  to  xl 

iTv  ii  to  iii 
Gr.  ii  to  ill 
Gr.  /, 
Gr.  V»  to  i 


4 


Ordinarily  doses  like  the  above  should  not  be  repeated  oftener  than 
every  two  hours.  In  exceptional  cireumstaiiees,  as  when  very  great  pain 
is  present,  the  dose  may  he  given  more  frequently.  In  the  hy|X)dermic 
use  of  morjihin  it  should  be  remenibered  that  its  elFects  are  always  more 
uniform  and  striking  than  when  the  drug  is  administered  by  the  mouth, 
and  the  dose  should  tberefore  be  smaller.    In  every  instance  where  a  full 
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dr^e  of  opium  has  been  given  the  phyi*ir-ian  should  wait  unHl  the  effects 
hnve  ^ul)8ided  ho  fore  the  dose  i.^  repeated. 

Dmgi  Well  Borne  by  CMldren. — In  this  list  may  he  mentioned 
belladonna,  the  hroniids,  the  iudids,  chloral,  quiutn,  ealomel— in  fact,  all 
mereurials^ — and  opium  algo,  though  nut  all  of  it.s  products. 

The  drugs  not  well  borne  include  particularly  cocain  and  heroin.  In 
tbo  cast*  of  many  others,  while  the  constitutional  etfeeti?  are  well  tolerated, 
tbey  must  be  given  carefully  to  young  infants,  since  they  are  irritanta  to 

«.*  stomach.     In  this  class  may  he  mentioned  the  salicylates,  salol,  the 

iringent  preparations  of  iron,  and  the  acids. 
Vaccines. — These  are  suspensions  of  dead  bacteria  in  a  nornud  salt 

Itition.     Their  application   in  j>ediatrie8  is  confined   to  therajjcutics; 

a  prophylactic  measure  they  are  seldom  called  for,  except  for  the  pre- 
Tention  of  typhoid  fever.  Vaccine  therapy  has  been  employed  in  almost 
CTverj'  form  of  bacterial  infection.  In  the  great  majority  of  these  the 
recalls  have  been  disappointing.  They  are  of  unquestioned  value  in 
hioiliJkKi  staphyloeoeeus  infectious,  particularly  those  of  the  skin,  e.g., 
p^neral  furunculosis  and  hirgcr  multiple  abscesses.  In  other  staphylo- 
crnxu^  infections  they  are  sometimes  useful,  but  results  are  very  uncer* 
tsilu  In  gtreptoeoceus  infections  whether  localized  or  genera!  their  elTect 
k  dotibtful;  althfuiph  in  rare  cases  they  have  seemed  to  be  of  benefit. 
PneomoiXM'cus  infections  are  ai^parently  not  at  all  influenced  by  their  use. 
BegardJng  tlie  effect  of  vaccines  on  gonoeocTUS  infections  of  mucous  mem- 
\  \  uii  must  sf>eak  very  guardedly.     The  great  majority  of  patients 

^  coccus  vaginitis  so  treated  have  received  but  temporary  benefit, 

althotigh  a  few  striking  cures  have  been  obtained.     Colon  bacillus  infec- 
of  the  urinary  tract  (pyelitis)  sometimes  a|>pear  to  be  decidedly 

aprov€<l  by  vaccines.  With  resi»ect  to  most  other  conditions  experience 
lliuj*  far  d(M»a  not  warrant  one  in  forming  a  sanguine  opinion  of  their 
^alue.  For  the  technic  of  Vaccine  treatment  special  w^orks  should  he 
i^iUMihi'd. 

Coiuitenrritants. — These  are  of  great  value  in  a  large  variety  of  dia- 


The  mustard  paste  is  probably  the  most  satisfactory  means  of  pro- 
ducing quick  counterirritation  over  a  large  surface.  To  make  a  mustard 
L*»te:  Takcfine  part  powdered  must  an!  and  six  parts  of  ivheat  flour,  mix 
ilh  lukewarm  water,  and  spread  between  two  layers  of  muslin.  This 
abotild  be  removed  as  soon  as  a  thorough  redneas  of  the  akin  haa  been 
luctd — in  most  eases  from  five  to  eight  minutes,  according  to  the 
of  the  mustard  employed.  This  may  t»e  rejieated  as  often  as 
tfrrj  tlire©  houra,  and  etmtinued  for  a  week  if  necessary,  without  pro- 
'(•oriations  of  the  skin.  For  older  children  the  paste  mat  be 
part  nnistard  to  four  parts  flour.     In  pulmonary  diseases  it 
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should  be  large  enough  to  surround  the  ehest.    When  it  is  used  to  prodiux* 
general  reaction  in  heart  failure  it  shoidd  eover  tlie  entire  truiik. 

Thf  MiLsfanI  Ikick, — The  child  is  stripped  and  laitl  upju  a  blanket, 
and  the  trunk  is  surrounded  by  a  large  towel  or  sheet  saturated  with 
mustard  water.  This  is  raaile  as  follows:  One  tablespoon ful  of  nnistard 
to  one  quart  of  tepid  water.  In  thi8  a  towel  h  dippetl,  and  while  drip- 
ping wound  around  the  entire  body.  The  patient  shouhl  then  be  rolled 
m  the  blanket.  This  pack  may  be  continued  for  ten  or  fifteen  minutes, 
at  the  end  of  which  time  there  will  Uisiinily  be  a  very  decided  rerliieBs  of 
the  w^iole  body.  It  may  be  repeated  aeeording  to  indieations.  Where  it 
ig  desired  to  produce  a  general  counterirritation,  the  mustard  pack  is  not 
quite  as  efficient  as  the  mustard  batii,  l>ut  it  has  the  advantage  in  causing 
much  less  disturbance  to  the  patient.  The  musturd  pack  is  useful  in  the 
condition  of  collapse  or  of  great  pro}?tration  from  any  cause  whatever,  in 
convulsions,  and  in  cerebral  or  pnliinmary  congest  ion. 

The  furpeutitte  ^sfupr  is  made  by  wringing  a  piece  of  flannel  out  of 
water  as  hot  as  can  lie  borne  by  the  band.  T^pon  this  is  sjirinkled  ten  or 
fifteen  drops  of  the  spirits  of  turpentine.  The  stupe  is  then  a(>plied  to 
the  body  and  t*overed  with  oiled  silk  or  dry  flannel.  It  is  useful  chiefly 
in  abdominal  pains  or  inflammations,  but  in  infamy  must  be  carefully 
watched  or  vesication  will  be  produced.  For  frcqiifnt  use  it  is  not  s^ 
valuable  as  the  mustard  paste. 

SiimuJafwfj  Unimeuh  containing  turpentine  and  other  irritants  ar^ 
useful  in  inttainmatioos  of  the  chest,  although  less  reliable  than  the  rang- 
tard  paste.  One  of  the  mildest  and  most  useful  preparations  is  eamphor- 
attnl  oil.  Another  is  olive  (*il  four  parts  and  turpentine  one  part.  These 
may  either  be  rul>bed  upon  the  surface,  or  a  piece  of  flanneJ  may  be  satu- 
rated with  them  and  then  applied  to  the  skin. 

Local  Blood 'hH ling. — T.ecches  are  sometimes  useful  in  the  early  stages 
of  acute  inflammations  of  the  mastoid  or  middle  ear.  They  may  also  be 
applied  to  the  precordium  in  acute  pneumonia  with  signs  of  failure  of 
the  right  heart,  viz.,  great  dyspnea  and  cyanosis. 

Dry  cups  may  lie  used  even  iii  young  infants,  to  relieve  acute  conges- 
tion  in  pneumonia  or  bronchitis,  and  for  pulmonary  edema.  Wet  cups 
should  never  he  used  for  young  rhililren. 

Poultices  are  much  too  frequently  employed  and  may  with  advantage 
be  omitted  in  the  treatment  of  most  local  inflammations.  They  have  been 
largely  replaced  by  wet  dressings,  especially  thone  of  aluminum  acetate. 
In  acute  pulmonary  inflammations  tiieir  use  is  very  limited. 

Cold. — ('old  is  useful  in  almost  all  forms  of  local  inflammation.  In 
inflamioatirdi  of  the  cervical  lymph  ghmds  and  of  the  joints  it  is  of 
undoubted  value,  but  its  advantage  over  heat  is  questionable.  The  efti- 
ciency  of  both  cold  and  heat  in  these  cases  depends  largely  upon  the 
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laetliod  of  use.  The  difficulties  in  the  way  of  their  proper  application  are 
great  in  young  children.  Sometimes  in  pleurisy  much  greater  relief  is 
obtained  from  the  use  of  an  ice  bag  to  the  chest  than  from  hot  applica- 
tions, but  this  is  not  the  general  experience.  The  treatment  of  pneu- 
monia by  the  application  of  the  ice  bag  to  the  chest  has  many  advocates, 
although  in  our  hands  it  has  not  yielded  the  results  claimed  for  it. 
It  is  admissible  only  in  lobar  pneumonia,  and  here  chiefly  in  older  and 
stronger  children.  The  application  of  cold  in  young  or  very  delicate 
children  should  be  made  with  caution  in  all  inflammations  of  the  respira- 
tory tract. 

Cold  is  best  applied  to  the  head  by  an  ice  cap  made  like  a  helmet ;  an 
ordinary  rubber  or  flannel  bag  filled  with  ice  may  answer  the  purpose. 
The  rubber  coil  filled  with  ice  water  is  also  an  excellent  method.  For 
inflamed  glands  or  joints  the  ice  bag  or  the  coil  should  be  used ;  for  the 
eyes,  cold  compresses,  changed  every  minute. 

Tic  Hot  Pack. — All  clothing  is  to  be  removed  and  the  child's  body 
covered  with  towels  wrung  from  water  at  a  temperature  of  from  100**  to 
108°  F.,  after  which  the  body  should  be  rolled  in  a  thick  blanket.  These 
hot  applications  may  be  changed  every  twenty  or  thirty  minutes  until  free 
perspiration  is  produced,  which  may  be  continued  as  long  as  necessary. 
This  is  mainly  useful  in  uremia.. 

The  hat  bath,  like  the  mustard  pack  or  the  mustard  bath,  may  be 
used  to  promote  reaction  in  cases  of  shock  or  collapse.  The  patient  should 
l>e  put  into  the  bath  at  a  temperature  of  100**  F.,  the  water  being  gradu- 
ally raised  to  103°,  or  even  to  106°,  but  not  above  this  point.  The  body 
should  be  well  rubbed  while  the  patient  is  in  the  bath.  A  thermometer 
should  be  kept  in  the  water  to  see  that  the  temperature  does  not  go  too 
hi;:h.  Unless  this  precaution  is  taken  the  danger  of  burning  the  child  is 
jm-at.  During  the  bath,  in  most  cases,  cold  should  be  applied  to  the 
head. 

The  Hot-Air  or  Vapor  Bath. — All  the  clothing  should  be  removed 
and  the  patient  laid  upon  the  bed  with  the  bedclothing  raised  above  the 
UhIv  ten  or  twelve  inches,  and  sustained  by  means  of  a  wicker  support. 
Thf  iHHklothing  should  be  pinned  tightly  about  the  neck,  so  that  only 
thv  head  is  outside.  Beneath  the  bedclothing  hot  vapor  is  introduced 
from  a  croup  kettle  or  a  vaporizer.  This  will  usually  induce  free  per- 
sj»irati<>n  in  fifteen  or  twenty  minutos.  It  may  he  continued  from  twenty 
to  thirty  minutes  at  a  time.  Instead  of  vapor,  hot  air  may  be  intro- 
du(tHl  in  the  same  way.  The  air  space  about  the  body  is  indis}XMisable. 
Th«^  vafK)r  bath  is  applicable  chiefly  to  cases  of  uremia. 

The  Mustard  Bath. — Four  or  five  tablespoonfuls  of  powdered  mustard 
«h«u]ld  be  mixed  for  a  few  minutes  with  one  gallon  of  tepid  water.  To 
thi*  should  be  added  four  or  five  gallons  of  plain  water  at  a  temperature 
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of  lOU''  F.  The  temperature  of  the  bath  nmy  he  raiseil  by  the  addition  of 
hot  water  to  103**  or  106**  F.,  if  desired.  Nothing  is  more  efficient  than 
tlie  hoi  miintard  hath  fur  a  geoeral  derivative  elTei-l  in  hriiiging  the  bU>o<] 
to  tile  siirftHe  in  curses  of  ^bock,  collapse,  heart  failure  fr«im  anv  eau^e,  or 
m  euddeu  congest i(in  of  the  lu ugs  or  brain.  The  hath  t^hould  not  usually 
be  continued  for  more  than  ten  minutes.  If  necessary,  it  may  be  repeated 
in  an  hour. 

Tlie  Bran  Bath.^Put  one  quart  of  ordinary  wheat  bran  in  a  bag  made 
of  coarse  muslin  or  chee&^e  cloth  and  plare  ilm  in  four  or  five  galh>ni«  of 
water.  Tlie  brau  bag  should  be  frequently  squeezed  and  moved  about 
until  the  Imtb  water  resenihleB  a  thin  porridge.  It  may  be  of  any  tem- 
perature desired,  but  usually  about  W  to  115 ^^  F.  is  best.  A  briui  bath  it* 
of  great  value  in  cases  of  eczema,  excoriations  about  the  buttocks,  or  in 
other  cases  where  the  skin  is  very  delicate,  and  plain  water  se^ms  to 
irritate  it. 

The  tepid  bath  may  be  given  at  a  temperature  of  9b°  to  10iJ°  F.  It 
is  very  u&eful  in  many  conditions  of  excitement  or  extreme  nervous  irri- 
tability.   To  induce  sleep  it  is  often  more  el^icieut  than  drugs. 

The  cold  spong'e  or  the  shower  bath  should  be  given  in  the  morning 
before  breakfast,  and  in  a  warm  room.  The  child  should  stand  iu  a 
tub  containing  warm  water  enougli  to  cover  ihe  feet,  then  a  large 
sponge  hohling  half  a  pint  of  water  at  a  temperature  of  from  40°  to  60*^ 
F.  should  he  squeezed  three  or  four  times  over  the  chest,  shoulders,  and 
spine  of  the  childj  the  skin  iM'ing  rubbed  meanwhile.  The  liath  should 
not  last  more  than  half  a  minute.  It  should  be  folhiwed  by  a  brisk  rub- 
bing until  a  thorough  reaction  is  established.  This  is  very  useful  at  all 
ages,  but  it  is  a  particularly  voluahle  tonic  in  delicate  children.  It  may 
he  used  in  those  only  eighteen  months  old.  Not  the  least  of  the  beneficiid 
results  is  the  full  expansion  of  the  lungs  from  the  strong  cry  which  the 
bath  usually  excites.  In  younger  infants  a  cold  plunge  may  he  substi- 
tuted. This  should  be  merely  a  single  dip  of  the  entire  Iwidy  in  water  at 
a  temperature  of  5(r  to  00°  F.  In  order  that  beneficial  effects  shall 
follow  the  cold  plunge  or  cold  spuiging,  a  good  reaction  must  be  e.<tab- 
Jished.  If  chihlrcn  lack  sullicient  vitality  to  secure  this,  and  if  they 
remain  pale,  pinched  and  blue  for  some  time  after  the  bath,  it  must  l*e 
discun tinned  sil together,  or  water  of  a  higher  temperature  used. 

Ha^al  Spray. — Tins  may  be  either  of  an  aqueous  or  an  oily  solution 
For  the  oil  spray  an  atomizer  should  be  employed.  It  is  valuable  in 
i^ses  of  dry  catarrh,  where  there  is  a  formation  of  crusts  in  the  nose* 
A  variety  of  oils  may  be  useil,  benzoijiol  being  perhaps  as  satisfacto 
as  any. 

There  are  many  forms  of  hand  atomizers  to  be  found  in  tlie  market 
for  the  production  of  aque<jus  or  oil  sprays.     For  a  clean  sing  nasal  spray 
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l>obeir8  solution^  Sellers*  Bolutiou,  or  a  twa-per-eeiit  Bulutioii  uf  burit- 
acid  ntny  be  useil. 

Kasal  Imgation. — In  cases  of  coii8idemhle  inisal  obstruction  ami  in 
^  th4?  more  8eriuUH  atrcK'tions  of  the  rbinopharyBX,  only  Ibe  syringe  ean  \ho 
H  C'OimideriHl  an  effieient  means  of  cleaji8ing  the  cavity. 
H  The  foimliiin  syringe  has  the  at] vantage  of  being  easily  regnlated  as 

^Lto  th«>  foree  ernployeci,  this  being  determinerl  by  the  height  at  which  the 
^BlBg  ifl  mwipeniled  ab(>vc  the  bed.  For  ordinary  purposes  an  elevation  of 
V^oiie  or  two  feet  is  HuiTieient,  and  rarely  is  a  greater  pressure  than  three 
■  feet  advigablc<  The  last  is  desirable  when  a  thorougli  flushing  of  the 
I  rhinopharvTix  is  required.  The  <huiger  of  foreing  fluid  into  the  miildh- 
ear  \h  greatly  lessened  if  the  patient  keeps  tlie  mouth  wide  open. 

Where  a  smaller  amount  of  Huid  is  sntlieient  a  piston  syringe  may  Iw 
em  ploy  ltd.  This  sboubl  be  small  enough  to  be  easily  worked  with  one 
hand.  It  should  have  a  soft  rubber  tip,  to  prevent  injuring  the  nasal 
xnueottn  membrane,  and  the  tip  shotdd  be  large  enough  to  flU  the  nostril. 
Till*  piston  syringe  for  nasal  use  is  made  either  of  glass  or  bard  rub- 
B  her*  and  fulfds  all  the  conditions  mentioned.  It  is  easy  of  action,  can 
I«e  rradily  clean sihI,  and  holds  about  Imlf  an  ounce.  The  same  syringe 
shouM  not  be  used  for  more  tlian  one  patient,  unh'ss  it  has  been  very 
Ihoruaghly  disinfectjed.  In  hospitals,  and  even  in  private  practice,  nasal 
ijrrT-  re  frequent  carriers  of  infection, 

<»f  two  jKjsitions  nuiy  be  uhmI  in  nasal  syringing.  In  diph- 
fbertiu  scarlet  fever,  or  any  t*onstitutional  disease  attended  by  great 
ion,  the  child  shouhl  not  l>e  removed  from  tlie  bed.  The  syringing 
done  by  a  single  nursis  who  stands  at  the  head  of  the  l>ed,  alter- 
nmttly  nrringing  the  right  and  left  nostril,  turning  the  head  from  side 
tci  aidi.*-  The  other  method  is  In  hold  the  child  erect  on  the  lap,  with  the 
head  inclined  somewhat  forward,  the  syringing  being  done  by  a  s^x-ond 

tprrpoQ  standing  l)ehin<K  In  cither  position  the  child's  arms  and  hands 
Ac*  '  *  '  ccurely  pinitmetl  to  the  sides  by  a  sheet.  To  make  sure  that 
mt  aarynx  has  lieen  reached  the  water  should  return  through  the 

opposite  nostril  or  the  motdb.  When  properly  done»  no  prostration  and 
%er  *  **  Irritation  are  caused.  The  bidb  (Davison)  syringe  should  not 
lie  *  d  fur  nasal  irrigation  ;  as  I  he  pressure  can  not  l»e  salisfacti»rily 

rcfpilated^  tluida  are  likely  to  be  forced  into  the  Eustachian  tubes. 

Bf^SHg^  tht  mouth  and  pharynx  is  useful  in  many  pathological 
conditioiiii  of  these  parts,  partit  ularly  in  children  ttK>  young  to  gargle. 

IBfther  the  fountain*  piston,  or  bulb  syringe  may  be  usetl.  If  the  pharynx 
ti  to  be  n^arhinl,  the  nozzle  is  used  as  a  tongue  depresgor.  This  should 
br  placed  at  the  angle  of  the  mouth  between  tlje  bac^k  teeth.  The  child 
UMrald  lie  npon  the  side  or  be  held  in  the  sitting  posture,  with  the  head 
iadioad  forward.    Only  bland  solutions  should  be  employed. 


62 


PECULIARITIES  OF  DISEASE  IN  CHILDREN 


I 
I 


Inhalations. — Tlu'se  arc  of  very  great  utility  in  alt  alfectioiiB  of  tho 
reE^piratiiry  tract  Tv  l»e  t^tlit  it-iit,  Uiu  putiuiit  tiliuultl  be  put  uutler  ii  taut, 
A  satisfactory  tent  may  W  made  by  creitiiig  a  'r-8lia[^H3ii  piece  of  wood  at 
the  head  and  foot  of  the  crib  and  throwing  over  this  a  large  sheet  folded 
and  pinned  at  the  corners.  Another  niotluKl  is  to  stretch  a  eord  around  j 
the  toj>  uf  each  of  the  four  p045t8  of  tlie  crib,  or  simply  from  the  center 
of  the  head  piece  to  the  center  of  the  foot  pit*ee;  tlie  sheet  t^honid  l>e  used 
as  in  the  lirgt  instance.  A  very  good  tent  may  be  improvised  by  throwing 
a  large  sheet  over  an  open  nmbrella.  The  better  the  teot  the  more  satis- 
factory are  the  results. 

Inhalations  may  he  in  the  form  of  vapor  or  spray.  The  apparatus j 
employed  may  be  the  cronp  kettle,  the  vaporizer,  or  the  steam  atomizer. 
As  all  of  these  are  used  with  alcohol  lamps,  innunieralde  accidents  from- 
fire  have  occurred  with  thejn.  Patients  and  nurses  should  always  be 
cautionei]  reganling  this.  Whenever  possible,  the  electric  heater  should 
be  sulistitutcd.  The  ordinary  croup  kettle  is  a  etumsy  affair  aniLesiJo- 
cially  likely  to  be  the  cause  of  accidents. 

There  ore  various  forms  of  apparatus  for  the  purpose  of  ohtainingj 
nied icated  i n halations. 

Stomach-washing  or  gastric  lavage  consists  in  the  introduction  of 
water  into  the  stomach  tli rough  a  tlexible  catheter  or  stomach  tube  and 
then  siphoning  it  out.  It  is  one  of  the  most  valuaide  therapeolic  meas- 
ures we  possess.  The  procedure  is  very  simple,  and  may  be  considered 
entirely  free  from  danger;  in  fact,  it  is  difheult  to  pass  the  tube  any-^ 
where  else  than  into  the  esopbagns.  The  amount  of  prostration  produeed  V 
by  stomach-washing  may  be  compared  to  that  of  an  ordinary  attack  of 
vonnting. 

The  apparatus  for  gastric  lavage  consists  of  a  soft-rubber  catheter,  size 
IG,  Ameriean  scale  (24  French) — one  with  a  large  eye  is  preferred; 
glass  funnel,  holding  four  to  six  ounces;  two  feet  of  rubber  tnbing,  and  a] 
few  iuehes  of  glass  tubing  to  join  this  to  the  catheter.  The  child  may  be 
held  in  a  sitting  posture  or  placed  upon  the  back ;  the  body  should  be  w^ell 
proteettMl  by  a  rnbbcr  sheet,  with  a  large  basin  conveniently  near.  The 
catheter  should  he  moistened*  While  the  t<nigue  is  depressed  with  the 
forefinger  of  the  left  hand,  the  catheter  is  passed  rapidly  back  into  the 
pharynx  and  down  tlie  es4>phagns.  It  is  important  that  the  first  part,  of 
the  introductiofi  shouh!  be  as  rajud  as  possihle,  for  if  the  child  begins  to 
gag  from  the  pliaryngeal  irritation  the  introduction  of  the  tube  may  be 
quite  dithcidt.  No  resistance  is  ordiruirily  encountered  after  the  tube 
reaches  the  t'sophagus.  About  ten  inches  of  the  catheter  shoidd  be  passed 
beyond  the  lips.  When  it  has  reached  the  stomach  the  funnel  should  be 
raised  as  high  as  possiltle,  to  allow  the  escape  of  gases  almost  invariably 
present.    It  should  then  be  lowered^  in  order  to  siphon  out  the  fluid  con- 
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ieniti.  It  iiuthing  escapes,  the  funnel  is  then  to  be  raised  and  from  Iwu  to 
BIX  ounceg  of  water  poured  into  it  from  a  pitcher;  the  funnel  is  then 
!owert»d  and  the  water  siplioned  out.  This  procedure  is  repeated  from 
four  to  ten  times,  or  until  the  tliiid  eomes  back  clean  About  a  quart  of 
water  is  ordinarily  used.  Various  solutions  have  been  advised  for  stom- 
ach-washing, but  nothing  is  better  than  boiled  water,  used  at  the  tera- 
jKTttture  cif  from  100°  to  110°  F. — the  higher  temperature  being  em- 
ployed when  the  gastric  irritation  is  xery  great.  If  mucus  is  present 
the  stomach  an  alkaline  scjlution  (bicarbonate  of  soda,  3j  to  Oj)  ig 
^n»ferable.  Through  the  tulie  are  easily  discharged  mueus  and  i*mall 
curds;  larger  ones  are  gradually  broken  down  by  rejK'ated  wasluug, 
^^oinJting  may  be  induced  by  overdistending  the  stomach  with  water.  If 
bert*  is  great  tfiirst  there  is  €>ften  an  advantage  in  leaving  one  or  two 
ounces  of  water  in  the  stomach.  To  this  water  it  is  at  times  beneiieial  to 
add  lime  water. 

,  (ia>trje  lavage  in  its  application  is  practically  limited  to  children 
under  two  and  a  half  years.  It  is  easiest  in  those  under  eighteen  months, 
('hildren  of  three  years  and  over  are  usually  so  much  alarmed  and  strug- 
gle so  violently  as  to  make  it  dithcult  and  undesirable. 

Tiic  indicatious  for  lavage  are:  (1)  Acute  gastric  indigestion, 
ilher  witli  or  without  ]K^rsisteut  vomiting.  Here  the  purpose  is  sim- 
jlly  to  clear  the  stomach  of  its  irritating  contents,  and  a  single  wash- 
ing may  bc^  sufficient  (2)  Chronic  indigestion  attended  by  the  produc- 
llf  '  istric  mucus.  (3)  Dilatation  of  the  stomach.  (1)  Hypertrophic 
»f  the  pylorus.  (5)  Poisoning. 
Oavagc— <favage  consists  in  the  introduction  of  food  into  the  stom- 
rh  by  a  tube  passed  through  the  mouth.  Tlie  same  Mpfmnitus  is  em- 
loycd  as  in  lavage^  and  the  method  is  similar,  with  the  exception  that 
for  gavage  the  child  should  he  placed  upon  the  back,  the  head  being 
idied  by  an  assistant  With  older  children  a  mouth-gag  is  often 
iry.  After  the  tube  has  entered  the  stomach  the  funnel  should 
be  rai^d  to  allow  the  gas  to  escape.  The  food  is  then  poured  into  the 
innel ;  as  mnm  as  it  has  disap|H*arcd  the  tube  is  tightly  pinched  and 
jiekJy  withdrawn,  to  prevent  fo*xi  from  trickling  into  the  pharyiix,  since 
thui  i»  often  a  caose  of  vomiting.  If  the  food  is  regurgitated  this  usually 
iprpens  at  once.  It  may  then  he  introduced  a  second  time.  After  feed- 
Ihe  child  should  lie  kept  absolutely  quiet  upon  the  back. 
Ill  cuMita  where  all  the  food  is  given  by  gavage  the  interval  lietweeu 
lings  must  he  considerably  longer  than  under  other  circumstances. 
imea  the  Uhh]  given  may  be  partially  predigestcd,  sintx*  digestion  in 
1  is  usually  feeble.  The  stomach  shoidd  h«>  washed  before  each 
Bg,  in  order  to  remove  mucus  and  to  be  sure  that  it  is  empty  before 
id  given. 


64 


PECULIARITIKS  (»F   HISEASE  IN  CllILDRKK 


Gavage  is  valuable  in  the  fecHliiig  of  premature  infants  and  after  cer- 
tain c^perations  npc»n  the  mouth  and  nt'tk.  It  1:^  also  useful,  first*  in  the 
ease  of  some  very  young  infants,  who,  suffering  from  severe  malnutrition, 
can  not  be  induced  to  take  fmid  enough  to  sustain  life;  seeondly,  in  many 
eeute  diseases,  parlirularly  in  septic  eases  where  the  child  will  not  readily 
take  the  neeessary  food,  as  in  diphtheria*  searlet  fever^  typhoid,  pneu- 
monia, ete. ;  thirdly,-  in  many  eases  of  t^rehral  disease  where  food  is 
refused  on  aeeount  of  delirium  or  eonui ;  and,  fourthly,  in  some  case^ 
of  persistent  vomiting. 

Gavage  is  a  very  simple  procedure  and  one  wliirli  a  nnrse  can  easily 
be  taught.  Not  only  may  food  be  given,  hut  also  medicines  and  stimu- 
lants as  may  be  required,  with  little  or  no  trouble.  The  advantage  of 
gavage  over  the  continued  coaxing  or  holding  the  nose  and  forcing  the 
patient  to  swallow,  will  l>e  at  once  apparent  to  one  using  it. 

Kasal  Feeding.— The  melhtul  is  similar  tf>  gavage,  the  only  difference 
being  tliat  I  lie  tidje  is  passed  throngli  the  nose,  and  consequently  a  much 
ginaller  one  is  used.  No.  10  American  or  No.  Kj  French  scale  is  a  proper 
size.  Nasal  feeding  is  applicable  to  children  over  two  years  old,  in  whom 
the  tube  can  seldom  l>e  passed  through  the  mouth  without  the  use  of  a 
gag,  and  then  only  after  mnch  struggling.  It  is  of  value  after  intubation, 
tracheotomy,  ami  other  operationn  about  the  throat,  also  in  some  cases  of 
throat  paralysis,  esjjecially  after  diphtheria. 

Irrigation  of  the  Colon, — By  irrigation  of  the  colon  is  meant  the 
Hushing  of  the  entire  larue  intestine  by  fluids  injected  high  up  through 
a  catheter  or  rectal  tulie. 

The  apparatus  required  for  irrigating  the  colon  is  a  fountain  syringe, 
five  or  six  feet  of  rubber  tubing,  and  a  tlexilde  rectal  tuljc  i»r  soft-rui»ber 
catheter — No,  2i^  or  '^7,  Frencti  scalo,  being  preferred.  Kemp's  doubh> 
current  tube  of  hard  tyr  flexible  rublK'r  is  u.sefub  The  same  result  can 
be  obtained  by  using  two  catheters,  the  larger  for  (mtflow,  the  smaller 
for  inflow.  The  child  is  placed  upon  the  hack,  with  the  thighs  flexefl 
and  the  buttoi-ks  bnnight  to  the  edge  of  the  bed  or  talilc.  He  should  lie 
upon  a  Kelly  pad  or  a  ruliWir  slieet  so  arranged  as  to  form  a  trough 
emptying  itdo  a  large  basin  t>r  tub.  The  bag  containing  the  water  is 
hung  two  or  three  feet  above  the  bed.  If  a  catheter  is  used  it  is  inserted 
just  within  the  sphincter  before  the  water  is  turned  on.  As  it  flows  the 
catheter  is  gradually  pushed  upward.  The  water  distending  the  intestine 
in  advance  of  the  catheter  usually  makes  its  introduction  quite  easy.  In 
Fig.  7  is  shown  the  colon  of  an  infant  of  six  months  in  position.  It  is 
the  peculiar  curve  aiul  the  great  length  of  the  sigmoid  flexure  that  make 
the  introduction  of  w^ater  diflicult,  unless  the  tube  is  inserted  for  some 
distance. 

Usually  a  pint,  and  sometimes  a  quart,  can  be  introduced  before  any 
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|ff»r  foturnis.  At  Icnst  a  pillini  of  water  shuiilil  hv  xisihI  fur  a  ^in^jjle  irri- 
itiorir  The  wasJiing  ><li(nili]  hv  limtmiun]  ujitil  i\m  water  returns  quiU* 
rleftii.  Change  of  posture  and  gentle  kneading  of  the  abdomen  shonld  be 
employed  during  the  irrigtitioii,  partif  idurly  the  t-nrly  part  of  it,  in  faeili- 
tatf  the  intrtiduettorj  tif  the  watrr  iiiln  the  ujiper  part  of  the  eolori.    At  the 
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to  e^eajK*  thnviigli  the  catheter,  wliieli  renniins  in  situ.  Sometimes  as 
much  as  a  pint  of  water  remains  in  the  intestine.  This  h  nsnally  passed 
within  half  an  hour.  As  the  irrigation  of  the  colon  almost  invariably 
eicfites  active  peristalsis  of  the  h>wer  ileoni,  this  part  of  the  intestine  i» 
emptied  ai;  well.  It  is  to  he  remein- 
bc*n*d  that  the  (*olon  of  an  infant  six 
loonth!*  old  will  hold  ahniit  one  pint 
without  diiitention,  and  at  the  age  of 
two  y^ars  from  two  to  three  pints. 

Irrigation  of  the  colon  is  useful 
to  clear  thi*5  part  of  the  intestine  of 
aiueus,  ff!<!al  matter,  undigested  food, 
and  deeompofiing  secretions.  It  may 
al^o  be  erajiloyed  ns  a  meiins  of  local 
miHiit^tion  in  ileocolitis.  Where  the 
objert  is  gimply  to  cleanse  the  intes- 
tini?,  a  saline  solution-=a  teasptioiifiil 
of  common  ^alt  to  a  pint  of  water — is 
preferred. 

The  temperature  of  the  water  used 
for  irrigation  may  be  varied  aeeord-  Fia.  7.— Colon  of  a  Child  Six  Months 
log  to  the  spc^cial  indiiations.  For 
ordiniiry  purpos(»s,  where  cleansing 
only  is  aimed  at,  a  temperature  of  from  95"^  to  100°  F,  seems  to  be 
bwit,  \V\n*u  the  body  tempcTature  is  high,  or  when  there  is  mueh  pain, 
tetiesniius  and  straining,  colder  water  has  important  advantages. 

Irrigation  under  most  circnmslanees  h  required  ordy  once  in  twenty- 
fiinr  hourj*.  It  i**  imfnirtant  to  um  a  large  quantity  of  water.  It  must 
be  done  thoroughly  to  he  of  value,  and  eitlier  hy  the  jihysician  himself 
or  «Ji  ei[M'rienceil  nurse. 

Id  collapse  or  great  prostration  hot  saline  injections  may  be  em- 
plorefl  for  pur}i<»ses  of  stimulation  ;  the  temperature  of  tliese  should  l)e 
from  105^  to  110^  F. 

Knttnita, — Siniple  enemata  are  usefnl  in  infants  and  older  children 
fur  «iotijiti|)ation.  When  an  iinme<liate  etfect  is  desirt*d  tlte  most  efficient 
is  une  i*ontjitnitig  glyt*erin^".  g.,  for  an  infant,  one  tea8|X)onful  to  one 
of  water.    Oil  enemata  (one-half  to  one  ounce)  are  useful  when 
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the  fecal  mass  is  hard  and  dry  and  expelled  with  dirtif^idtj.  Enemata 
should  always  be  given  with  care,  and  preferably  a  ruhl>cT  catheter  ghoubl 
be  attached  to  the  nozzle  of  the  syringe. 

Nutrient  eueniata  iiave  a  limited  application  in  infaBC}^  as  the  rectum 
»oon  becomes  intolerant.  The  quantity  injected  should  be  small,  rarely 
more  than  one  or  two  ouiu'ch,  arul  the  inicrval  l>ctwt^'n  injections  should 
be  at  leai^t  four  hours.  In  older  children  ihvy  mny  he  uscil  as  in  adulti*. 
Glucose  can  be  given  in  this  manner  when  the  stomach  is  intolerant  It 
is  doubtful  if  other  substances  are  sufficiently  absorbed  to  be  of  much 
benefit. 

The  administration  of  drugs  per  rectum  is  useful  in  certain  eases 
when,  on  account  of  the  nnplcaj^ant  taste  or  vomiting,  the  adnnnistratioo 
by  mouth  is  dithcult — e.g.,  qninin  and  i'hloral.  As  a  diluent,  gruel  is 
preferable  to  water.  If  quinin  is  used,  the  hisulphate  is  the  best  prepa- 
ration, but  this  must  be  well  diluted.  The  temperature  of  cnemata  which 
are  to  be  retained  should  l>e  about  100*"  F,  It  is  necejisary  in  infancy  to 
press  the  buttocks  together  for  half  an  hour  afterward  to  prevent  the 
expulsion  of  the  injection. 

Hypodermic  Medication.^ — This  is  not  so  often  used  in  young  children 
as  it  should  be,  and  is  of  the  greatest  service  even  in  infancy.  The  use 
of  morpliin  hypodermically  in  convulsions,  of  morphin  and  atropin  in 
cholera  infantum,  of  strychnin,  camphor,  calfein,  epincphrin,  or  digitalis 
in  circulatory  failure,  may  he  cited  as  examples. 

Hypodermoclysis. — This  is  a  therapeutic  measure  of  much  value  espe- 
cially in  infants  when  great  loss  of  fluid  has  been  sustained,  as,  for  in- 
stance, in  severe  diarrhea,  or  when  fluids  given  by  the  mouth  cannot  be 
retained  as  in  pyloric  stenosis.  It  is  at  times  useful  in  cases  of  marasmuB 
when  the  tissues  are  dry,  shriveled  and  wasted. 

The  solution  employed  is  a  normal  saline  (.!>  per  cent)  prepared  with 
sterile  or  prcfcralily  freshly  distilled  water.  The  am<niiit  iiijcrtcd  may  be 
from  100  to  120  c.e.  (thrc^  or  four  ounces)  to  an  infant  uf  five  or  six 
pounds,  and  150  to  250  c,e,  (five  to  eight  ounces)  to  one  of  nine  or  ten 
pounds.  It  is  given  once  or  twice  in  twcfity-four  hours.  Tlie  fluid  is 
contained  in  an  inverted  wash  bottle  suspended  a  foot  or  two  above  the 
patient  and  flows  through  a  rubber  tube  and  an  ordinary  hypodermic 
needle.  The  inject i«ui  may  !>e  made  into  the  subcutaneous  tissue  of  any 
of  the  large  ar<.vdar  planes  of  the  body,  the  back  between  the  scapulae,  or 
the  abdomen  being  preferred.  The  apparatus  should  be  sterilized  before 
using.  Before  injecting,  the  solution  should  be  warmed  to  body  tem- 
perature and  kept  warm  during  injection  by  wrapping  the  bottle  in  flan- 
nel. It  requires  from  one- half  hour  to  two  hours  for  the  solution  to 
flow  into  the  tissues.  Absorption  usually  takes  place  in  four  to  six  hours. 
Metabolism  experiments  have  shown  that  a  considerable  part  not  only  oi 
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the  water  but  of  the  salt  so  given  is  retaliied  for  two  or  tiiree  days  hy  those 
whose  tissues  need  it  most  Healthy  infants  usually  eliminate  it  very 
qiiirkly,  gt'tting  rid  of  most  of  it  within  twenty-four  hourt^.  A  dight  rise 
of  temperature*  rarely  over  101.5 "^j  oeeurs  a  few  hours  aftur  the  injection 
in  about  half  the  eases.  Hypodermoelysis  may  often  be  repeated  with 
adTanta^  for  several  day^, 

Iffaaiige* — In  older  ehildren  massage  is  useful  for  the  same  condi* 
tions  as  those  for  whieh  it  is  employed  in  adults;  the  most  important  are 
anemia,  jtfeniTal  malnutrition  and  chronie  constipation.  It  ia  necessary 
Uiat  ia  the  beginning  only  the  mildest  movements  of  massage  should  be 
employed,  and  these  but  for  a  short  time. 

In  infancy  massage  has  a  limited  apph'cation  and  it  is  doubtful 

ptber  it  really  does  more  than  can  be  accomplished  by  the  general 
frietion  of  the  body.  This  rubbing,  either  with  the  bare  hand  or  with 
ooroa  butter,  or  with  some  form  of  fat,  is  useful  in  malnutrition,  in 
rickets,  and  in  wasting  diseases  when  the  circulation  is  feeble  and  the 
mtiaetilar  tone  low.  Coeoa  butter  is  cleanly  and  has  a  pleasant  odor*  and 
is,  wc  think,  quite  as  valuable  as  the  mon^  c<ymmonly  employed  cod-liver 
oil,  whieh  is  exceedingly  disagreeable.  The  inunrtious  should  be  given 
daily  after  the  morning  bath,  before  an  open  fire.  The  rubbing  should 
be  continued  for  fifteen  to  twenty  minutes, 

Aaasthetics.- — As  a  general  anesthetic  for  routine  use,  ether  is  to  be 
recommended  for  children.  Its  disadvantages  can  largely  be  overr*ome 
by  prt>|)er  administration;  in  point  of  safety  it  is  immeasurably  superior 
to  chloroform  for  the  very  young.  The  administration  of  ether  to  young 
children  may  be  advantageously  preceded  by  a  few  whiifs  of  nitrous  oxid 
or  ethyl  ehlorid:  both,  however,  are  to  be  used  with  caution  in  infants. 
Ether  shoidd  be  given  slowly,  well  diluted  with  air,  and  if  used  in  this 
way  it*  unpleaaant  features  may  be  obviated.  This  can  best  be  accom- 
pliihed  by  the  use  of  some  spe<:*ial  form  of  inhaler.  Ether  should  not  be 
MJeeted  as  the  anesthetic  for  patients  sufForing  from  nephritis,  bronchitis, 
pneamunia^  pleurisy,  or  any  otlier  disease  attended  by  obstructed  respira- 


Tlie  dangers  from  chloroform  arc  greatest  when  it  is  given  toi*  rapidly 
or  in  tiKi  eoneent rated  a  form.  Both  are  excc^edingly  likely  to  wcur  when 
H  h§  administered  to  a  struggling  ehild.  The  greatest  care  and  judgment 
diottid  be  exercised  at  sucli  timers,  or  disastrous  ransequences  may  follow. 
To  prmluce  and  maintain  tlie  efTect  desired  with  the  minimum  aniitunt  of 
cblorufomi  should  always  be  the  aim.  All  anesthetics,  but  especially 
chlorofomi,  are  dangerous  in  children  with  the  so-called  lymphatic  dia* 
thim  For  the  removal  of  tonsils  or  adenoids,  eliloroform  should  not  be 
rmployed. 

Mitroua  oxid,  while  very  useful  in  older  children  as  in  adults  for 
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iiiuiiieiitary  operatifUiH,  is  nut  wull  borne  by  infants.  It  pr(xluce.*s  so  t*arly 
and  so  deep  asphyxia  thai  its  prolonged  use  may  lie  fraught  with  »eriou« 
danger. 

TransfusioiL — Two  methods  of  performing  transfusion  are  in  nse: 
The  first,  the  end-to-end  anastomogig  iiitrodueed  )<y  Carrel  is  somewhat 
diOuult  of  teehnie  and  requires  a  skilled  surgeon;  seemnK  the  j^yringe 
ineihod  popularized  by  Lindeiuann,  wbieh  is  much  simpler  and  t^n  bo 
done  by  one  of  very  moderate  e\j>erienee.  In  this  the  blood  is  drawn  from 
the  vein  of  the  donor,  preferably  a  member  of  the  family,  into  a  paraffin- 
coateJ  glass  syringe  and  immediately  injeeled  into  the  vein  of  the  eluld, 
usually  the  external  jugular,  hut  any  available  superfieisil  vein  may  be  m 
ehosen.  In  most  ciises  it  ean  be  done  without  any  disseetion*  As  the 
blood  must  be  rapidly  passed  from  one  person  to  another  before  eoagula- 
tioTi  takes  plaee,  at  least  one  a*^istant  and  the  use  of  four  or  five  t^yringes  ■ 
are  needed.  The  amount  of  blood  usnally  injected  into  infants  is  from 
two  to  six  ouuees. 

T!ie  indieations  for  transfusion  are:  first,  in  any  acute  liemorrhage, 
©6|>ecially  the  hemorrhages  of  llie  newly  Uiru,  where  it  is  nsnally  a  speeilie 
remedy  and  acts  at  onee ;  secondly,  in  loss  of  blo^jd  durnig  or  after  opera- 
tions*  In  some  types  of  esiieeially  severe  secondary  anemia  it  is  of  benefit 
In  the  slowly  developing  anemias,  whether  from  disease  of  tlie  blood- 
forming  organs  or  as  an  aceouipaniment  of  malnutrition  or  maraismus,  it 
is  of  very  transient  benefit. 
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PART  II 

SECTION  I 
DISEASES  OF  THE  NEWLY  BORN 

CHAPTER  I 
ASPHYXIA 

The  lungs  in  the  full-term  fetus  are  of  uniform  dark  red  color,  and 
show  very  distinctly  upon  their  surface  the  lobular  divisions.  They  are 
firm  and  solid  and  readily  sink  in  water.  The  connective  tissue  is  very 
abundant,  and  forms  distinct  fibrous  septa,  which  stretch  through  the 
lungs  in  every  direction. 

Inflation  of  the  lungs  begins  with  the  first  cry  uttered  by  the  infant 
as  it  is  bom  into  the  world.  The  parts  first  expanded  are  the  anterior 
borders  of  the  lungs,  then  the  upper  lobes,  and  finally  the  lower  lobes 
posteriorly.  The  superficial  lobules  are  nearly  always  expanded  before 
those  in  the  interior  of  the  lung.  The  inflation  is  sometimes  irregular, 
because  of  the  accumulation  of  mucus  in  some  of  the  bronchial  tubes. 
The  right  lung  is  frequently  stated  to  be  expanded  earlier  than  the  left. 
Although  this  is  often  the  case,  there  is  no  uniformity  in  this  respect. 
The  important  point  to  be  remembered  is,  that  the  parts  last  inflated  are 
the  posterior  portions  of  the  lower  lobes.  The  expansion  of  the  lungs  is 
a  gradual  process,  and  in  healthy  infants  it  is  probably  not  complete 
for  two  or  three  days.  In  delicate  children  it  may  be  postponed  for 
several  days,  or  even  weeks.  The  above  statements  are  based  upon  post 
mortem  observations  upon  infants  dying  from  various  causes  during  the 
first  weeks.  It  has  often  been  a  matter  of  great  surprise  to  find  at 
autopsy  on  an  infant  two  or  three  days  old,  that  less  than  one-half  of 
the  lung  tissue  was  expanded,  although  the  child  had  breathed  well 
and  shown  no  signs  of  atelectasis.  Under  normal  conditions  at  full 
term  inflation  of  the  lungs  takes  place  very  readily,  but  not  so  readily 
in  premature  or  delicate  infants,  on  account  of  the  feebleness  of  the 
respiratory  muscles.     The  longer  it  is  postponed  after  birth  the  more 
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difficult  does  it  become,  on  account  of  the  changef?  which  occur  in  the 
collapsed  air  vehicles*  The  condition  o£  the  child  in  uicro  may  be  de- 
scribed as  one  of  fetal  apnea,  its  oxygen  bein^  received  and  its  carbon 
dioxid  discharged  through  the  placenta,  which  is  ess^entially  the  organ  of 
respiration  at  this  period.  This  condition  is  interrupted  by  cutting  off 
the  supply  of  oxygen  and  the  accumulation  of  carbon  dioxid  in  the  blood. 
Which  of  these  is  the  important  factor  in  inducing  pulmonary  respiration 
has  been  much  debated ;  hut  the  best  experimental  evidence  seems  to  show 
that  it  is  the  latter  which  stimulates  the  respiratory  centers. 

Under  the  term  ''asphyxia"  may  1>€  included  all  cases  in  which 
primary  respiration  is  not  epoutaneously  established  with  sutlicieut  force 
to  maintain  life,  Ffcually  there  is  no  ottempt  at  pulmonary  respiratiou 
until  after  tlic  hirtli  of  the  child,  hut  it  may  occur  in  nUro  or  at  any 
stage  of  parturition.  Asphyxia  may  be  of  intra -uterine  or  extra-uterine 
origin. 

Etiology. — 1,  Iittm-Uterine  Asphfjj-ta, — The  maternal  causes  include 
any  disturbance  of  the  placental  circulation  during  labor — anything 
w*hich  prolongs  the  second  stage  of  lahnr,  convulsions,  hemorrhage,  the 
use  of  ergot  in  the  s<?<'(uid  stage,  or,  finally,  the  death  of  the  mother.  The 
causes  relating  to  the  child  are  pressure  upon  the  cord,  multiple  winding 
of  the  cord  about  the  neck,  early  separation  of  the  placenta,  and  pressure 
ujxin  the  brain.  If  the  respiratory  stimulus  comes  before  the  birth  of 
the  child,  the  effort  at  respiration  may  cause  the  entrance  into  the  mouth 
and  air  fiassages  of  amniotic  fluid,  mucus,  blood,  meconium,  etc. 

'i.'  Ejitra-Uienne  Asphifj'ia. — This  condition  is  a  much  less  common 
one.  It  arises  from  causes  quite  apart  from  those  above  mentioned,  and 
depends  upon  mnl  format  ions  or  intni-uterine  disease  of  the  organs  of 
respiration,  circulation,  or  of  the  brain.  It  may  be  secondary  to  an  injury 
of  any  of  these  organs  received  during  parturition.  It  is  also  seen  in 
premature  infants,  where  it  depends  upon  the  f(?€*ble  development  of  the 
nerve  centers  and  rcsfnrator}'  muscles  and  ui>on  the  soft,  yielding  chest 
walls. 

lesions,— In  infants  dying  of  intra-uterine  asphyxia  there  are  seen 
the  usual  changes  found  in  death  from  sutfocation,  together  with  the 
effects  of  attempts  at  breathing  in  utero.  There  is  general  congestion  of 
all  the  viscera,  particularly  of  the  brain  and  its  meninges,  the  liver,  and 
the  lungs.  They  may  show  small,  punctate  hemorrhages,  and  occasion- 
ally large  extravasations.  Blood  or  bloody  serum  may  be  found  in  any 
of  the  serous  cavities.  The  right  heart  is  overdist ended  with  dark,  soft 
clots,  and  the  blood  generally  is  more  fluid  than  normal.  The  lungs  may 
contain  do  air,  but  more  frequently  there  are  small,  scattered  areas  in 
which  lobular  inflation  has  taken  place.  If  the  child  has  lived  several 
hours  there  are  Imger  areas  of  expanded  lung,  especially  in  the  upper 
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lobes,  and  ihsae  may  even  be  emphysematous,  if  artificial  inflation  has 
been  employed.  In  the  mouth,  nose,  larynx,  and  even  as  far  as  the  fiiiest 
bronchi,  there  may  be  found  aspirated  materials— amniotic  fluid,  blood, 
mucus,  or  meconium.  In  extra-uterine  asphyxia  there  may  be  organic 
changes  in  the  viscera — malformations  of  the  lungs  or  the  heart,  intra- 
uterine pneumonia  or  pleuritic  effusion,  malformation  of  the  diaphragm 
and  sometimes  of  the  brain. 

Symptoms. — Under  normal  conditions  the  nevirly-bom  infant  begins 
at  onob  to  scream  and  to  use  his  limbs,  the  purplish  color  of  the  skin 
giving  place  in  a  few  moments  to  a  rosy  pink.  In  the  first  degree  of 
asphyxia — asphyxia  livida — the  child  is  deeply  cyanosed.  Either  no 
attempt  whatever  is  made  at  respiration,  or  it  is  superficial  and  repeated 
only  at  long  intervals.  The  pulse  is  slow,  full,  and  strong.  The  vessels 
of  the  cord  are  distended.  Muscular  tone  is  preserved,  and  also  cutaneous 
irritability,  so  that  with  the  application  of  almost  any  kind  of  external 
stimulus  respiration  is  excited  and  the  symptoms  disappear. 

In  the  second  degree — asphyxia  pallida — the  picture  is  quite  a  differ- 
ent one.  The  face  is  pale  and  deathlike,  though  the  lips  may  still  be  blue. 
The  heart's  action  is  weak,  and  by  palpation  can  rarely  be  felt  at  all.  By 
auscultation  the  sounds  are  feeble,  irregular,  and  usually  slow.  The  cord 
is  soft,  pale,  and  flaccid,  and  its  vessels  nearly  empty.  The  sphincters 
are  relaxed  and  meconium  oozes  from  the  anus.  There  is  entire  loss  of 
tone  in  the  voluntary  muscles,  so  that  the  extremities  and  entire  body 
seem  perfectly  limp.  Cutaneous  sensibility  is  abolished.  The  extrem- 
ities are  often  cold.  There  may  occur  a  few  short,  convulsive  contrac- 
tions of  the  respiratory  muscles,  but  these  are  without  effect  and  soon 
cease.  Unless  such  cases  receive  the  most  prompt  and  efficient  treatment, 
the  heart's  action  becomes  more  and  more  feeble  until  it  ceases  and  death 
o<vurs.  Other  cases  are  partly  resuscitated  and  may  survive  for  a  few 
hours  or  days,  when  they  gradually  sink,  respiration  becoming  more  and 
more  feeble  in  spite  of  all  efforts  to  maintain  it.  Between  these  two 
extremes  all  degrees  of  severity  are  seen. 

In  extra-uterine  asphyxia  there  may  be  some  attempts  at  voluntary 
respiration  continuing  for  several  hours,  sometimes  for  a  day  or  two, 
but  this  may  be  inadequate  to  sustain  life. 

Diagnofit. — Almost  the  only  condition  with  which  asphyxia  is  likely 
to  be  confounded  is  cerebral  compression  from  a  meningeal  hemorrhage. 
The  difficulties  in  the  case  are  much  increased  by  the  fact  that  the  two 
conditions  are  not  infrequently  associated.  It  may  then  be  impossible  to 
tell  that  in  addition  to  asphyxia,  intracranial  hemorrhage  is  present.  If 
the  hemorrhage  is  extensive  and  the  asphyxia  only  moderate,  a  diagnosis 
is  possible  in  most  of  the  cases.  In  hemorrhage  there  is  often  a  history 
of  undue  compression  during  delivery — sometimes  the  use  of  forceps. 
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The  fontanel  is  bulging ;  there  is  coDia,  and  there  may  be  paralysis.  The 
respiratory  murmur  may  be  quite  strong  for  several  hours,  but  it  grad- 
Ufllly  fails  aiJ  the  child  becomes  completely  comatose.  Anemia  resulting 
from  a  large  hemorrhage^  like  that  due  to  rupture  of  the  cord,  may  simu- 
late  the  severe  form  of  asphyxia. 

Frogpioftis.*— This  dependj*  upon  the  grade  of  asphvxia  and  the  treat- 
ment eni|>lnyed.  There  is  hut  little  tendency  to  spontaneous  recovery  in 
any  form,  lo  the  milder  eases  recovery  is  almost  invariable  with  any 
intelligent  treatment.  In  tlie  severest  cases  the  outcome  in  always  doubt- 
ful, although  by  persistent  effort  many  infants  that  are  apparently  hope- 
less may  be  saved.  In  a  prognosis  as  to  the  ultimate  result,  the  frequent 
complication  of  asphyxia  with  meningeal  hemorrhage  shoidd  always  be 
kept  in  mind.  Apart  from  this  eompiieation  it  is  doubtful  whether 
asphyxia  has  anything  to  do  with  the  production  of  idiocy. 

Treatmeitt* — In  every  case  the  first  step  is  to  clear  the  mouth  and 
pharynx  of  mucus  by  means  of  the  finger  covered  with  absorbent  cotton. 
In  the  milder  forms  respiration  is  usually  excited  either  by  spanking  the 
child  or  the  alternate  use  of  hot  and  njld  baths.  If  the  hot  bath  is 
employed,  tlie  water  should  be  from  104*^  to  108^  F.  and  always  tested 
by  a  thermometer.  After  a  moment  the  child  should  be  dipped  into  very 
cold  water»  or  the  Ijody  may  be  douched  with  it.  In  the  livid  cases  relief 
is  often  afforded  by  allowing  the  curd  to  bleed  for  a  few  moments  before 
ligation.  The  loss  of  half  an  ounce  of  blood  is  ordinarily  sufficient. 
Simply  swinging  lite  child  in  the  air  is  a  powerful  stimulus  to  respira- 
tion. The  above  means  will  sutlice  in  the  great  majority  of  cases.  In 
the  more  severe  forms,  however,  these  are  inadequate.  There  is  no 
response  whatever  to  external  stinudation,  either  by  heat  or  mechanical 
irritation.  In  these  eases  two  metho<!s  of  resuscitation  may  be  employed  : 
artificial  respiraticm  and  direct  inflation  of  the  lungs. 

One  of  the  most  w^idely  employed  mctlKtrls  of  inducing  artificial 
respiration  is  that  of  Schnltze.  The  infiint  is  grasped  by  both  axillae  in 
such  a  way  that  the  thumbs  of  the  physician  rest  upon  the  anterior  sur- 
face of  the  chest,  the  index  fingers  in  the  axillae,  and  the  remaining 
fingers  extending  acrosjs  the  back.  The  child  is  thus  suspended  at  arm's 
length  Ijetween  the  knees  of  the  physician,  the  feet  downward  and  the 
face  anterior.  The  body  is  now  swung  forward  and  upward,  until  the 
physician^s  arms  are  nearly  horizontal.  This  produces  the  inspiratory 
effort.  When  this  point  is  reached,  an  arrest  in  the  swinging  causes 
flexion  of  the  trunk,  tfic  head  now  being  directed  downw^ard,  the  lower 
extremities  fall  toward  the  physician  until  the  whole  weight  of  the  body 
rest*  upon  the  thumba.  In  this  way  expiration  is  produced.  Lusk  eau- 
tions  against  the  employment  of  this  method  if  the  heart's  action  is  very 
feeble,  as  it  may  cause  the  heart  to  stop  altogether.    This  method  should 
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flu  need  with  eare  and  skill;  clumsy  and  too  forcible  manipulation  lias 

lilted  in  many  &eriou8  injuries  to  the  viscera  and  fractures  of  ribs  or 
clavicles, 

A  method  introduced  by  Dew  has  been  extensively  employed  in  New 
York,  The  infant  i^  grasped  in  mvh  a  way  that  the  nock  rests  between 
the  thumb  and  fore  linger  of  the  left  hand,  the  head  being  allowed  to 
fnll  far  backward,  the  upj>er  portion  of  the  bock  resting  upon  the  palm 
of  the  hand ;  with  the  right  hand  the  knees  are  grasped  between  the 
thumb  and  fingersJ,  the  thighs  resting  against  the  palm  of  the  band, 
Inspiration  is  produced  by  depressing  the  pelvis  and  lower  extremities, 
thuti  causing  the  abdominal  organs  to  drag  upon  the  diaphragm,  and  at 
the  Mime  time  gently  bending  the  dorsal  region  of  the  spine  backward. 
In  expiration  the  movement  is  reversed,  tlie  licad  being  brought  forward 
and  tlexed  upon  the  thorax,  while  at  the  same  time  the  thighs  are  flexed 
BO  a«  to  bring  them  against  the  abdomen.  The  body  is  thus  alternately 
folded  upon  itself  and  unfolded  as  the  movements  are  carried  on*  If 
there  is  much  mucus  in  the  mouth,  the  movenient  of  expiration  should 
fipjit  Ix?  made  with  the  body  completely  inverted.    This  method  is  simple, 

cient,  and  much  less  fatiguing  than  that  of  Schultze  when  it  is  to  be 
itntained  for  a  long  time.  It  is  also  of  great  advantage  in  that  it  can 
lie  carried  on  while  the  child  is  in  the  hot  bath,  one  of  the  greatest  objec- 
tions to  the  method  of  SchuUze  being  the  loss  of  animal  heat  incident 
to  itii  u&e. 

In  all  cases  where  artificial  respiration  is  used  the  first  movement 
dxiuld  bt^  that  of  expiration,  to  expel,  so  far  as  possible,  mucus  or  other 
foreign  substances  from  the  air  passages.  The  mo\X'ments  should  be 
amde  from  eight  to  twelve  times  a  minute,  and  not  too  forcibly,  the  child 
he'\  '  'in  the  hot  bath  betweeji  the  mnvcmcnts,  and  as  much  as  piissi- 
bh-  _   them.     As  long  as  the  heart  beats  resuscitation  is  possible, 

and  the  eaae  should  not  be  almndoricd. 

Dtret't  inflation  of  the  lungs  l»y  the  mouth-to-mouth  method  should 
sol  be  employed. 

An  ingenious  apparatus  for  artiflcial  inflation  of  the  lungs  has  been 
riui*<l  by  Carrel  of  the  Kockefdlcr  Institute,  making  use  of  Mcltzer'a 

fciiid  of  the  continuous  insufllation  of  air.  A  flexible  catheter  contain- 
ing a  wipe  etylcl  is  introduced  into  the  larynx.  By  means  of  a  double 
"US  flow  of  air  is  niaintained.  A  manometer  measures  the 
I  ^  ycd  and  is  a  guide  by  which  one  is  prevented  from  using 
an  iSCMaive  amount  of  force.  When  the  pressure  employed  is  normal 
die  mercury  in  the  descending  and  ascending  arms  of  the  curved  tube 
tat  aliout  the  same  level ;  if  an  excessive  amount  of  pressure  is  used, 
the  mercury  will  lie  forced  up  into  the  bulb.  Although  this  has  been  very 
link  employed  in  infants  it  has  been  extensively  used  in  resuscitaling 
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animals  and  seems  to  fulfill  all  llio  indications  lictter  than  any  apparatus 
hitherto  suggested.  It  is  so  simple  of  construction  that  it  can  easily  be 
put  together  by  any  iostrument  maker. 

The  method  introduced  by  Laborde,  of  making  rhythmical  traction 
upon  the  tongue  ten  or  twelve  times  a  minute  as  a  means  of  exciting 
respiration,  is  8ometimo8  very  useful  in  conjunction  with  other  methods. 
Faradization  of  the  phrenic  is  of  undoubted  value,  but  somewhat  difficult 
of  application. 

In  cases  of  asphyxia  it  id  not  enough  to  make  the  child  cry.  The 
deep  respirations  should  be  made  to  c\mtinue»  for  very  often  it  happens 
that  resuscitation  is  only  partial,  and  that  the  child  after  six  or  eight 
lioors  hipses  into  its  previous  condition.  All  severe  cases  require  close 
watching  for  the  first  twenty-four  or  thirty-six  hours,  as  a  repetition  of 
the  treatment  is  often  necessary. 
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Tuis  condition  is  one  in  which  there  is  a  persistence  of  the  fetal  state 
in  the  whole  or  in  any  part  of  the  lung; 

AtelectasiB  is  the  pathological  condition  with  which  asphyxia  of  the 
newly  born  is  usually  associated.  In  most  of  the  cases  the  condition  of 
atelectasis  is  completely  overcome  by  the  means  employed  in  resuscita- 
tion; in  some,  however,  these  means  are  only  partially  successfiil,  so  that 
a  portion  of  lung  of  variable  extent  remains  in  the  fetal  condition.  These 
are  the  circumstances  in  which  most  of  the  cases  of  atelectasis  arise. 
But  there  are  others  in  which  there  is  no  history  of  early  asphyxia,  where 
the  primary  respirations,  although  takiug  place  spontantxjusly,  have  not 
been  of  sutlicient  force  and  depth  to  produce  full  pulmonary  expansion. 
This  usually  occurs  in  feeble  infants,  or  in  those  who  are  premature.  The 
causes  of  congenital  atelectasis  are  therefore,  in  the  maiu,  those  men- 
tioned as  producing  asphyxia, 

LesioBS. — ^In  cases  where  the  child  dies  during  the  first  few  days  the 
amount  of  expanded  lung  is  often  small,  frequently  not  more  than  one 
fourth  of  tlie  pulmonary  area.  The  expjiuded  portion  is  usually  the 
anterior  borders  of  the  upper  lohes.  This  is  often  the  seat  of  acute 
emphysema.  The  rest  of  the  lung  is  still  in  the  fetal  state;  it  is  of  a 
brownish-red  color,  very  vascular,  does  not  crepitate,  and  shows  the 
lobular  outlines  both  on  the  surface  and  on  se<'tion.  With  a  little  force 
the  atelectatic  lung  may  l)e  completely  inflated. 
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1/  chilflren  have  lived  a  longer  tiiue,  nearly  the  whole  of  the  upper 
lobes  and  ihe  anterior  portion  of  tlie  lower  lobes  are  usually  well  inflated. 
Tbeee  portions  are  either  normal  or  slightly  emphysematous.  The  pos- 
ior  pi>rtion  of  the  upper  lohes  and  the  lower  lobes  are  almost  invariably 

seat  of  the  ateleetasis.  On  the  surface  even  these  portions  may  pre- 
seDt  quite  a  large  area  of  expanded  vesicles,  but  the  underlying  portion 
may  be  solid  to  the  toneh,  and  crepitates  but  slightly.  On  section  it  is 
Men  tJiat  only  the  most  superiieial  part  of  the  lung  is  inflated,  while  the 
interior  of  the  lobe  la  imexpanded.  Small  hemorrhages  are  frequently 
ieea  beneath  the  pleura. 

It  ia  osual  for  both  lungs  to  be  aifected,  and  often,  but  by  no  means 
iinifonnly,  to  about  the  same  degree.  It  is  frequently  a  great  surprise  to 
diaooTer  that  a  child  has  lived  for  some  weeks  without  presenting  any 
aigna  of  cyanosis,  although  using  not  more  than  one-third  of  his  pul- 
monary area.  Tliis  variety  of  ateleetasis  closely  resembles  the  hypostatic 
pneumonia  of  delicate  infants,  and  very  often  the  two  conditions  are 
amoeiated.  It  may  require  the  microseojK?  to  decide  between  them.  If 
congenital  atelectasis  has  existed  for  a  considerable  time,  there  are  usually 
found  evidences  of  pneumonia.  Inflation  is  not  so  ea^y  as  in  recent  eases, 
but  witii  force  the  greater  part  of  tlie  lung  can  usually  be  expanded.  The 
bcftit  commonly  shows  the  right  auricle  and  ventricle  to  be  distended  wilh 
dark  clots,  and  there  is  occasionally  foimd  a  patent  foramen  ovale  or 
other  form  of  congenital  lesion.  The  liver  and  spleen  are  in  most 
congealed,  and  the  spleen  may  be  considerably  enlarged.  The 
membrane  of  the  stomach  and  intestines  is  sometimes  deeply 
congest  e<h 

Symptoms. — In  one  group  of  cases  the  children  are  asphyxiated  at 
birtli»  hut  the  attempts  at  resuscitation  have  been  oidy  partially  success- 
ftd.  Although  the  patients  may  live  for  a  few  days,  there  is  cyanosis, 
which  gradually  deepens,  and  death  takes  place  from  asphyxia,  exhaus- 
iifin,  or  convulsions. 

In  m  second  group  of  cases  the  infants?  have  been  asphyxiated  at  birth, 
ftnd  f»uacitated  pcThaps  with  difficulty,  but  to  all  apfKnirance  completely. 
TTi«7  de»  nut  thrive,  however,  remaining  ^mall  and  delicate,  gaining  very 
little  or  not  at  all  in  weight,  and  showing  poor  circulation,  cold  extrem- 
and  oet^asionally  subnormal  temperature.  It  is  characteristic  of 
oiaaa  that  the  cry  is  never  loud,  strong,  and  lusty.  Some  of  them 
wSl  not  ciy  at  alh  Such  children  may  live  several  weeks.  There  may 
daipdop  at  any  time,  often  quite  suddenly  and  without  assignable  cause, 
afUck#  of  with  prostration.     Children  may  have  several  such 

altarkft,  wh,> ..  .^  aut  excite  suspicion  since  they  pass  away  spontaneously. 
In  allM*r  cnms^  the  symptoms  are  so  severe  that  they  may  result  fatally  in 
a  ttw  honrs^  death  being  frequently  preceded  by  convulsions.    If  ener- 
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geticaliy  trt*atud  lliu  8ymptuni.s  mny  pii-ss  uway  but,  reappearing  in  a  few 
hours,  or  again  afiur  a  week  or  more,  they  grafJiially  tleeptm  in  intensity 
until  death  occurs. 

Two  cases  that  came  under  our  ohservation  in  the  New  York  Infant 
Asylum  illustrate  this  point:  Tlie  infantvS  were  twins,  ten  weeks  old 
and  delicate.  Suddenly  at  night  one  child  was  t^ikcu  with  conx^lsions, 
became  deeply  cyannsed,  and  died  in  two  and  a  half  hours.  He  had  been 
suffering  from  a  slight  attack  of  indigestion  for  a  wc^^k  previous.  The 
other  twin  had  been  apparently  well  on  the  previous  day.  Two  hours 
after  the  death  of  the  first  chdd  the  second  was  taken  with  similar  symp- 
toms, dying  in  a  few  hours.  At  autopsy  there  was  found  very  extensive 
atelectasis  involving  the  posterior  part  of  the  upper  and  the  greater  part 
of  both  lower  lobes.  The  lesions  were  alninst  identical  in  the  tw^o  cases. 
In  both,  the  stomach  was  greatly  disteniled  with  ftR»d  ajid  gas.  We  have 
repeatedly  seen  the  effect  of  ovcrdistcntion  of  the  stomach  in  producing 
cyanosis  in  young  children,  and  in  I  his  instance  we  believe  it  to  liave  lieen 
the  exciting  cause  of  the  final  symptoms.  It  was  subsequently  learned 
that  during  the  six  weeks  of  observation  the  nurse  had  witnessed  several 
slight  attacks  of  cyanosis  in  one  of  the  infants.  It  is  of  course  possible 
that  the  atelectasis  in  these  cases  may  have  l>een  in  part  at  least  acquired. 

We  have  seen  a  number  of  cases,  in  which  there  w^as  nothing  whatever 
to  attract  attention  to  the  lungs  until  the  final  attack  of  cyanosis  oc- 
curred. In  not  all  of  these  cases  is  there  a  history  of  asphyxia  at  birth. 
Some  are  only  puny,  delicate  or  premature,  exhibiting  during  the  early 
weeks  of  life  all  the  signs  of  feeble  vitality.  The  subsequent  course  is 
the  same  as  in  those  in  which  there  is  early  as]»hyxia.  The  duration  of 
life  in  these  cases  depends  chiefly  upon  the  extent  of  the  atelectasis. 

It  is  not  to  be  supposed  that  all  cases  of  congenital  atelectasis  ter- 
minate fatally.  Infants  in  whom  there  is  every  reason  to  believe  that 
atelectasis  exists,  from  the  occasional  attacks  during  the  first  few  weeks 
of  cyanosis,  feeble  cry,  poor  circulation,  etc.,  may  under  favorable  con- 
ditions with  improved  nutrition  rccuver  completely,  even  though  no 
special  treatmeirt  is  directed  tn  the  lungs. 

Dia^osis.^The  physical  signs  arc  i>f  much  less  value  than  the  symp- 
toms. It  should  be  rcmemliered  that  the  principal  seat  of  the  disease 
is  the  lower  lobes  posteriorly.  Percussion  usually  gives  resonance  over 
the  entire  chest,  aUho\igh  this  may  he  somewhat  diminished  posteriorly. 
There  is  not,  however,  so  much  change  as  one  would  expect  to  find,  for 
the  collapsed  areas  are  surrounded  hy  others  which  are  overdistended,  and 
there  are  in  the  midst  of  the  collapsed  parts,  especially  upon  the  surface, 
lobules  which  are  inflated.  If  the  two  sides  are  involved  hi  about  the 
same  degree,  as  is  often  the  case,  we  can  get  no  difference  in  the  percus- 
sion note  over  the  two  lungs,  and  the  change  from  the  normal  may  be  so 
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slight  as  not  to  be  appreciable.  Where  only  one  lung  is  affected  a  differ- 
ence can  usually  be  made  out.  The  respiratory  murmur  is  rarely  bron- 
chial, but  generally  only  feeble  in  its  intcfnsity,  and  rather  ruder  in 
quality  than  normal.  The  cardiac  sounds  may  be  transmitted  with 
abnormal  intensity.  As  in  the  case  of  percussion,  if  otily  one  lung  is 
affected,  this  is  of  some  value  in  diagnosis,  but  it  is  not  sufficiently 
marked  to  be  readily  recognized  when  both  sides  are  involved.  Occa- 
sionally T&les  are  present. 

Treatment. — In  the  newly-born  child,  whether  asphyxiated  or  not, 
the  physician  should  see  to  it  that  the  infant  not  only  cries,  but  does  so 
loudly  and  strongly,  and  that  this  cry  is  repeated  every  day.  If  children 
do  not  cry  naturally  they  must  be  made  to  do  so  by  the  alternate  use  of 
the  hot  and  cold  bath,  as  in  cases  of  asphyxia,  or  by  mechanical  means, 
like  spanking.  This  should  be  repeated  at  least  twice  a  day,  and  con- 
tinued for  from  fifteen  to  thirty  minutes.  It  may  seem  cruel  but  it  is 
often  the  only  means  of  saving  life.  Expansion  of  the  lungs  is  much 
more  easily  induced  during  the  first  few  days  of  life,  becoming  more  and 
more  difficult  the  longer  it  is  delayed.  Provided  the  condition  is  recog- 
nized, treatment  is  fairly  successful.  In  institutions  where  delicate 
infants  spend  most  of  the  time  in  their  cribs,  atelectasis  is  likely  to  be 
found.  An  infant  needs  exercise,  and  this  is  often  only  to  be  obtained  by 
taking  the  child  from  its  crib  several  times  a  day,  by  general  friction, 
massage,  the  stimulus  of  fresh  air,  etc.  Nothing  is  more  certain  to  per- 
petuate atelectasis  than  to  allow  the  infant  a  life  of  feeble  vegetative 
existence.  Food  and  feeding  must  be  carefully  attended  to,  but  even 
these  are  of  less  importance  than  the  maintenance  of  the  animal  heat. 
The  temperature  is  often  subnormal,  and  should  be  closely  watched.  If 
there  is  difficulty  in  keeping  the  child  warm  he  should  be  rolled  in  cotton 
and  surrounded  by  hot  bottles,  or  kept  in  an  incubator  during  the  first 
few  weeks.  During  attacks  of  cyanosis  the  same  means  are  to  be  em- 
ployed as  in  cases  of  asphyxia  of  the  newly  born — cutaneous  stimulation 
and  artificial  respiration — the  administration  of  drugs  being  of  little  or 
no  value,  but  oxygen  may  be  of  assistance. 


CHAPTER  III 

ICTERUS 

Several  varieties  of  icterus  are  met  with  in  the  newly  born. 
1.  It  is  often  seen  in  the  various  forms  of  pyogenic  infection.     In 
such  cases  the  icterus  is  usually  mild. 
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2,  11  may  l»c  ihie  to  congenital  malfnrmotioiis  of  the  bile-duets* 

3,  It  m^y  depend  uj>on  interstitial  hepatitis. 

4,  The  most  frequent  of  all  varieties  is  the  so-eal!ed  idiopathic 
icterus,  soinetimes  ypoki'ii  of  a.s  phy^^inlogieal  ieterus. 

In  the  cases  iucluded  imder  the  iirst  head  icterus  is  a  minor  symptom. 
The  other  varieties  are  sufticieritly  important  to  require  separate  con- 
sideration. 

ICalformations  of  the  Bile-ducta,— The  common  bile-duct  is  the  most 
frequeutly  atTerled.  'i'fiere  inay  he  atresia  at  the  point  where  it  opens 
into  the  intestine,  the  duet  may  be  represented  by  a  fibrous  cord,  or  it 
may  be  absent  altogether.  In  many  eases  this  is  the  only  legion ;  in  others 
it  is  associated  with  an  impervious  hepatic  or  cystic  duct;  in  still  others 
the  common  duet  is  normal,  but  the  cystic  or  hepatic  ducts  are  imper- 
vious. 

At  autopsy  all  the  organs  are  usually  found  intensely  jaundiced,  par- 
ticuhirly  the  liver.  Jn  recent  cases  this  is  very  much  swollen,  but  pre- 
sents no  marked  organic  changes.  In  cases  which  hove  lasted  several 
months  there  is  conmumly  found  chronic  interstitial  hepatitis,  sometimes 
to  a  very  marked  degree.  This  was  present  in  nine  of  the  fifty  eases 
collected  by  Thomson,  The  gall-bladder  is  usually  snudl,  and  often 
rudinientary.  In  cases  of  atresia  of  the  common  duct  it  may  be  greatly 
distended. 

The  condition  of  the  bile-duets  is  ascribed  to  an  error  in  development 
and  subsequent  catarrhal  iuHannnation.  There  does  not  seem  to  be  sutB- 
cient  evidence  to  prove  that  hereditary  sypliilrs  is  an  etiological  factor  of 
nnu'h  importance.    This  was  present  in  but  five  of  Thomson's  cases. 

iSymploms. — The  most  striking  symptum  is  Jaundrec,  wbiih  is  usually 
noticed  a  day  or  two  after  birth,  and  stcinlily  increases  until  it  becomes 
intense.  The  other  symptoms  of  obstructive  jaundice  are  present.  The 
urine  is  ccdored  a  dark  brown  or  bronze  by  bile  pigment,  the  stools  are 
white,  and  bile  pigment  is  abscJit  or  present  only  in  traces,  except  in 
cases  where  malformation  is  liuiited  to  the  cystic  duct.  The  liver  as  a 
role  is  much  enlarged.  The  spleen  is  often  swollen.  Hemorrhages 
lien  cat  h  the  skin  or  from  any  of  tlie  mucous  membranes  are  quite  com- 
mon. Vomiting  is  nsually  absent.  In  most  cases  there  is  progressive 
wasting,  and  death  from  inanition  within  the  first  few  weeks.  Of  Thom- 
son's fifty  cases,  nine  lived  less  than  a  mouth,  and  only  eighteen  over  four, 
months.  Lotze  has  reported  a  ease  of  a  child  living  eight  months  with  an 
impervious  hepatic  ilnct.  A  frequent  cause  of  death  in  the  more  rapid 
cases  is  convulsions. 

These  malformations  canntd  be  influenced  by  ony  treatment. 

Interstitial  Hepatitis,^ — There  hi  swn  in  newly-lmru  children  a  form 
of  icterus  whieb  resembles  the  foregoing  in  many  particulars,  but  whicli 
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end  in  recovery.     In  three  such  cases  which  have  terminated  fatiilly 

we  have  found  the  lesions  of  a  general  interstitial  hepatitis,  presumably 

syphilitic  origin.    It  is  not  certain  that  syphilid  is  always  the  cause  of 

^this  condition,  for  the  clinical  history  in  some  of  them  gives  no  evidence 

of  this  disease.    While  not  a  common  condition  we  believe  it  to  be  more 

juent  than  congenital  malformations  of  the  bile-ducts  with  which  it  is 

^tiften  confounded. 

The  symptoms  and  course  may  be  illustrated  by  the  following  ca^es: 
A  full-term,  well-developed  child  of  eight  pounds'  weight  became  jaun- 
Ijdiced  on  the  second  day.  By  the  fifth  day  the  jaundice  was  intense; 
>k,  pale  yellow,  and  urine  deeply  hile-stained.  Examination  at  three 
showed  both  liver  and  spleen  much  enlarged.  The  jaundice  was 
iery  marked  for  over  a  moutti ;  it  was  nearly  two  months  before  it  faded 
itirely.  The  nutrition  of  the  child  was  a  matter  of  much  difficulty  for 
ficveral  weeks.  The  enlargement  of  the  spleen  and  liver  like  the  jaundice 
yiisappeared  very  gradually.  There  was  no  other  evidence  of  syphilis  in 
lifi  patient  nor  in  the  two  otiier  children  of  the  family^  and  no  history 
of  this  disease  could  be  obtained  in  the  parents.  Yet  the  improvement 
rhjch  began  with  the  use  of  mercurial  inunctions  strongly  suggested  a 
lyphilitic  lesion. 

In  another  case,  the  gymptoms  and  couree  of  which  were  almost 
i-  '  ^  the  stools,  thoujtrh  licarly  white,  never  failed  to  give  the  reac* 
r  I  tile,    A  previous  cliibl  in  this  family  had  died  tlirec  years  before 

at  the  age  of  six  weeks  witli  persi stent  jaundice,  which  had  been  diag- 
icstt'd  congenital  malformation  of  the  bile-duct.    There  was  no  his- 
of  iyphilis:  but  the  mercurial  inunctioiis  seemed  equally  eilicacious 
IB  the  first  case  cited, 

Xot  much  need  be  added  to  the  symptoms  described.  In  our  cases 
which  recoveretl  and  in  the  fatal  cases  there  was  no  fever  and  no  ascites; 
boi  there  was  much  tympanites.  The  application  of  the  Wassermann  test 
no  doubt  aid  in  clearing  up  the  etiology  of  the^  ctuses.  Other  evi- 
o(  syphilis  should  always  l)e  carefully  sought,  but  in  all  the  cases 
we  have  aeen,  even  those  ending  fatally  and  with  syphilitic  lesions  at 
apey,  clinical  evidence  of  syphilis  during  life  wns  wanting.  A  careful 
of  gntis}^dulitic  treatment  should,  therefore,  be  made  in  every  case 
of  protracted  jaundice  in  a  newly-bom  child.  One  should  not  l>e  too 
Jjf  to  make  the  diagnosis  of  malformation  of  tlie  bile-ducts  and  regard 
•a  hopeless.  Nor  does  the  fact  that  the  child  rewvers  without 
aoti»y|»hilitic  treatment  exclude  syphilis  as  tlie  cause^  for  one  of  StiU'd 
!  f«x>vere<l  from  the  jaundice  and  died  at  the  age  of  nineteen  months, 
autopsy  showing  lesions  evidently  syphilitic. 

nfuological  or  Idiopathic  Icterus. — In  900  consecutive  births  at  the 
fUospital  for  Women  icterus  wad  noted  in  3O0  cases.    In  88  it  wiis 
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il(L    Accord in£f  to  the  stalistics  of 


•yi 


intense,  in  21*^  it  wns  imUI.  According  to  the  stalistics  of  various 
in  hospitals  of  Germany,  it  was  found  in  from  Ml  to  8U  per  cent  of  all 
infants.  In  t!ie  300  cases  Just  referred  to,  ieteros  was  noticed  on  the 
first  day  in  4,  on  the  second  day  in  1J>,  on  the  third  day  in  T2,  on  the 
fourth  day  in  Sfi,  on  tlie  fifth  day  in  07,  and  ou  or  after  the  sixth  day 
in  44,  l*>om  the  second  l<i  the  fifth  day  is  therefure  the  usual  period  for 
its  a  p  pea  ranee. 

It  usually  increases  in  severity  for  one  or  two  days  and  then  slowly 
disappears.  Tlie  average  duration  in  ttie  mild  cases  is  thrtn?  or  four  days; 
in  those  of  moderate  severity  ahout  a  week;  in  tlie  most  severe  cases  it 
lasts  many  weeks,  Ictrrus  neonatorum  is  reguhirly  found  in  premature 
and  very  delicate  infjints.  The  course  with  them  is  also  more  prolonged 
and  the  icterus  usually  more  severe. 

The  icterus  is  first  noticed  in  the  skin  of  the  face  aiu^  chest,  tlien  in 
the  conjunctivae,  then  in  the  extremities.  The  skin  varies  in  color  from 
a  pale  to  an  intense  yellow.  Tlie  urine  in  most  cases  is  normaL  It  some- 
times 18  of  a  light  hrowu  color,  and  only  in  the  most  severe  eases  does  it 
contain  hile  pigment  in  a}>prccijdile  iinKumt.  The  stools  are  unchanged, 
the  normal  yehow  evacuations  nrcurriiig  in  the  icteric  as  early  as  in 
those  not  aifeeted. 

According  to  some  ohservcrs,  in  infants  who  are  icteric  the  initial 
loss  in  weight  is  greater  and  the  suhsequent  gain  slower  than  in  other 
children.  This  is  not  Iwjnie  out  by  the  Sloane  statistics.  The  proportion 
of  icteric  infunts  who  did  wcl!,  moderately  and  hadly,  was  practically  the 
same  as  of  tlie  otlier  children  in  the  institution  not  suffering  from  icterus. 
Icterus  occurs  with  equal  frequency  in  both  sexes.  There  are  usually  no 
other  symptoms  than  icterus,  and  the  ccnidition  is  pnictically  never 
serious,  though  a  prolonged  course  may  occasion  some  concern.  With  the 
premature  an<l  poorly  nourished  it  is  the  general  condition  and  not  the 
icterus  tluit  is  dangerous.  Very  rarely  a  severe  and  fntnl  form  of  icterus 
is  seen  afTectiiig  successively  several  infants  in  a  family.  Death  takes 
place  in  a  few  days  without  sulhcient  pathologicfll  evidence  to  explain  the 
cause. 

In  jaundiced  infants  who  have  died  from  accident  or  other  causes  the 
skin  and  almost  all  the  internal  organs  are  found  icteric,  Tliere  is  stain* 
ing  of  the  internal  cc*at  of  the  arteries,  the  endocardium,  the  pericardium 
and  the  pericardial  fluid.  The  subcutaneous  connective  tissue  is  yellow; 
the  spleen  and  kitlneys  oidy  in  the  severe  cases.  The  liver  is  slightly 
discolored.  The  bile  ducts  are  normal.  There  may  be  small  hemor- 
rhages, especially  on  the  serous  surfaces.  The  brain  and  cord  are  rarely, 
and  the  cerebrospinal  fluid  never,  bile  stained. 

Few  subje<'ts  have  given  rise  to  wider  speculation  than  this  form  of 
icterus.    It  has  been  held  that  it  is  due  to  obstruction  from  thick  bile  in 
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the    bile    ducts,    to    extensive   blood    changes,    and    to    various    other 

i^U^8. 

The  regearc*he«  of  Yllpci  have  shown  that  in  the  last  month  of  fetal 
life  there  is  an  increased  productiun  uf  liile  pijii^nient*  Even  at  hirth 
the  blood  contains  three  or  four  times  the  amount  that  the  maternal  blood 
contains.  After  birth  there  is  a  very  rapid  increase  in  the  pigment 
content  of  the  blood  which  usually  lasts  from  three  days  to  a  week ;  ex- 
ceptionally for  several  weekft.  At  the  end  of  a  few  days  the  blood  may 
contain  twenty  times  as  much  pigment  as  at  birth.  Usually  after  a 
few  days  the  pigment  in  the  hlood  diminishes,  rapidly  at  fir^it,  then 
more  slowly.  The  normal  is  not  reached  for  .several  weeks.  All  infants 
*ihow  this  increased  amount  of  bile  pignjent.  Those  that  subsequently 
develop  icterus  have  at  birth  a  greater  bUi robin  content  in  the  blood 
and  also  produce  more  pigment  subsequently.  Icterus  is  noticeable 
when  tiie  blood  contains,  roughly,  1*^5  mgm.  of  pigment  to  each  100  cc. 
of  hloofl.  The  cause  of  the  increased  production  of  pigment  is  not  en- 
tirely dear.  There  is  not  yet  sutticient  evidence  that  it  is  due  to  the 
d€9traction  of  the  red  blood  cells.  Only  a  slight  amount  of  the  pigment 
c«ti  be  excreted  by  the  kidney.  It  is  most  prohuhle  that  the  liver  at 
this  early  stage  of  development  is  unable  to  remove  the  excess  of  pig- 
ment from  the  blood.  This  accumulates  and  when  it  reaches  a  certain 
roiH^ntration  in  the  blood,  causes  appreciable  icterus.  With  the  cessa- 
tion of  the  blood  destruction  and  the  increase  in  functional  activity  of 
Ibe  liter,  the  pigment  is  removed.  The  difference  in  the  icteric  and  the 
n*  t  r-ic  infant  is  one  only  of  degree.  It  is  quite  proper  in  such 
t:  iiices  that  the  condition  should  be  spoken  of  as  "physiological 

icienis-'^ 

Dttf^oftis  of  tht  Different  Varieties  of  Icterus. — The  diagnosis  of 
^Jphysiologital  ifterus  i?  to  be  made  from  malformations  of  the  bile- 
doctft  and  interstitial  hepatitis.  In  early  sepsis  it  is  doubtful  if  the 
infw't'  luces  liie  icterus.    It  is  more  likely  that  the  two  conditions 

are  a-  <.     In  the  later  sepsis  jaundice  may  be  due  to  an  hepatic 

Icaion,  Uiimlly  multiple  abscesses.  In  malformations  of  the  bile-ducta 
t'  ^  !>-  ig  usually  more  intense  and  appears  almost  immediately  after 
1  "•  is  absent  from  the  sttwds;  the  icterus  is  persistent,  and  the 

*>niptoma  go  progressively  from  bad  to  worse,  always  ending  fatally. 
In  interstitial  hepatitis  the  icterus  develops  at  about  the  same  time  as, 
lmli#  generally  more  marked  than,  in  the  physiological  variety.  Both 
Bfer  and  apleen  art  usually  enlarged.    The  stools  may  be  light  colored, 

aCill  g^t0  a  faint  bile  reaction. 

Piifikilaflieal  icterus  requires  no  treatmeiit. 
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THE  ACUTE  INFECTIONS  OF  THE  NEWLY  BORN 

It  is  possible  for  the  oewly-boro  hifaiit  to  siiffur  from  almost  any  of 
the  common  infectious  diseaseg.  Smallpox  probably  has  lieen  most  fre- 
quently observed.  Rarely  pertu.siiiis,  influenza,  measles,  typhoid  fever, 
malaria,  and  pneumonia  have  oecurred  in  the  iirst  days  of  life.  As  the 
mothers  in  many  instances  were  suffering  from  the  diseases  during  or 
just  prior  to  delivery,  the  infants  appear  to  have  been  infected  before 
birth  .through  tlie  circulation  of  the  mother.  In  other  cases,  especially 
in  pneumonia,  influenza,  and  gastro-enteritis,  infection  may  take  place 
soon  after  birth.  The  symptoms  of  these  disea^ses  in  the  newly  born 
differ  very  little  from  those  occurring  in  any  other  young  infant.  In 
addition  to  the  diseases  mentioned,  there  are  other  forms  of  infection 
which  belong  especially — some  of  them  exclusively — to  the  newly  born. 
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Under  this  head  are  grouped  various  infections  of  the  newly  born, 
due  to  the  entrance  of  the  common  pyogenic  bacteria.  They  have  been 
designated  as  puerperal  fever  of  the  ehild,  also  as  pyemia  or  septicemia, 
or  simply  as  sepsis  of  the  ntwlff  born.  A  variety  of  pathological  and 
clinical  conditions  are  met  with.  In  some  cases  there  is  only  a  localized 
external  inflammation,  often  terminating  in  abscess  formation;  some- 
times one  or  more  of  the  internal  organs  is  affected;  occasionally  a 
general  blood  infection — a  true  septicemia — is  seen  without  any  note- 
worthy local  lesion;  finally,  there  are  the  cases  attended  by  the  pro- 
duction of  multiple  abscesses  iu  the  viscera,  joints,  or  cellular  tissue 
— a  true  pyemia.  Formerly  infections  of  this  class  were  very  com- 
mon, especially  in  large  lying-iu  hospitals;  but,  owing  to  the  general 
adoption  of  the  methods  of  aseptic  midwifery,  they  have  steadily  dimin- 
ished. 

Etiology. — The  source  of  infection  of  the  child  may  be  the  vaginal 
secretion  of  the  mother  or,  in  very  rare  mses,  the  mother's  milk.  Although 
it  has  been  shown  that  in  a  great  proportion  of  the  cases  the  milk  of  a* 
woman  sufTering  from  mastitis  or  from  septicemia  contains  pyog€*nic 
germs,  still  the  taking  of  these  into  the  stomach  is  not  likely  to  infect 
the  infant.  More  frequently  the  child  is  infected  by  the  nurse  in  the 
process  of  dressing  the  cord,  bathing,  or  cleansing  the  mouth  or  eyes. 
possibly  after  having  attended  to  the  needs  of  a  septic  mother  or  another 
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child.  Infection  may  be  carried  by  the  physician^  by  instruments,  or  by 
th€  ilrej^ings  of  the  cord.  Infection  may  occur  through  any  wound  or 
slira^ioti  of  the  gkin. 

Infection  through  the  umbilicus  may  t^ke  place  either  before  or  after 
thr  tH'paratioii  of  the  cord.  The  infection  may  take  place  through  the 
umbiiicng^  yet  this  may  give  no  external  evidence  of  diseai^e,  althongli 
the  umbilical  vessels  insiide  the  body  may  contain  pu?.  From  this  focus 
of  infection  may  arise  peritonitis,  meningitis,  or  other  inflammations. 
Kntiring  through  the  mouth,  bacteria  may  lead  to  infections  processes 
111  the  throat,  the  stomach  or  intestine*?,  and  rapidly  produce  death;  or 
the  alimentary  tract  may  be  the  focus  from  which  infection  of  distant 
partsi  may  arise. 

The  microorganisms  chiefly  concerned  in  these  infections  are  the 
common  pyogenic  bacteria,  staphylococcus  pyogenes  aureus  and  the  strep- 
tcK-ocfUi*.  The  next  in  imp«nrtance  is  the  gonococcus^  the  role  of  which, 
i*i«pe€ially  in  ca^s  accompanied  by  joint  suppuration,  has  only  recently 
hctn  •ppreciated.  Pneumoco<"cus  infections  occasionally  complicate  the 
others  mcntioneiK  Wliile  streptocorcus  infections  are  in  general  more 
i»criuu«  than  those  due  to  the  staphylococcus,  some  of  the  most  severe 
ones  iii«t  with  l)elong  to  the  latter  class. 

Ctiakal  Varictic«. — OwphaHtk, — In  this  variety  tliere  is  infiamma- 
of  the  umbilicus,  and  cellulitis  of  the  abdominal  wall  in  the  im- 

liatif  neighborhood.  This  results  in  the  formation  of  an  umbilical 
jdilcf^oD.  It  may  terminate  in  resolution,  in  abscess,  or  in  gangrene. 
The  vsiia]  termination  is  in  abscess.  These  abscesses  may  be  small  and 
ioperficial,  or  they  may  be  more  deeply  seated  between  the  abdominal 
iDQ^clea  and  the  peritoneum.  Omphalitis  nsnally  begins  in  the  second 
nr  third  week  of  life,  Ijcfore  the  unxbilicus  has  cicatrized.  The  process 
aiay  rfsalt  in  erysipelatous  inflammation  and  it  may  spread  to  the  peri- 

tOQCtUlt 

In/f4imm4ilion  of  (he  Umhiliea!  Vesseh, — This  is  one  of  the  most 
frequent  prinmry  processes  in  pyemic  infection.  The  umbilical  arteries 
aiv  mare  frequently  involved  than  the  vein.  According  to  Runge,  in- 
luiiBatiou  of  the  ves^ls  is  always  preceded  by  inflammation  of  the 
rtmot^^e  tiasue  whicii  surrounds  them,  as  the  poison  is  taken  up  by  the 
lymphitics  and  not  by  the  blood-vessels.  Omphalitis  is  frequently  pres- 
wbL  bftit  in  dome  cases  the  umbilicus  shows  nothing  abnormal. 

Is  ftrteritia  the  vessels  may  be  involved  to  any  degree;  sometimes 
only  a  dioit  distance  from  the  ah<biminal  wall*  sometimes  quite  to  the 
hfrr.  Thry  contain  pus,  and  often  septic  thrombi.  Saccular  dilata- 
tioo  ta  frvqarntly  present  at  several  points;.  Pus  sometimes  exudes  from 
thi?  umbilical  stump  on  pre-ssure.  The  other  lesions  acfx>mpanying 
aHeritif  ue  thorns  of  pyemic  infection,  more  or  less  widely  distributed. 
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There  are  frequently  present  peritonitis,  suppuration  of  the  joints,  ery- 
sipelas, multiple  absML-esses  of  the  cellular  tissue,  sometimes  suppurative- 
parotitis.  Atelertasis  is  common.  Pneumonia  was  found  in  twenty-two 
of  Rurige's  fifty-tive  cases. 

In  rases  of  plilebitis,  the  umbilical  vein  is  usually  involved  for  its  H 
entire  length  from  tlie  abdominal  wall  to  the  liven  This  may  lead  to 
an  acute  interstitial  hepatitis  going  on  to  suppuration,  or  to  plilebitis 
of  the  portal  vein  and  some  of  its  branches.  In  either  case  there  ia 
more  or  lcs.«i  parenchymatous  hepatitis,  and  often  multiple  abscesses  of 
the  liver,  moi^t  of  the  patients  being  jaundiced.  Peritonitis  also  is  a  fre- 
quent complication. 

Feriiomiis. — This  is  one  of  the  most  frequent  pathological  proc< 
in  pyemic  infection,  and  is  very  often  the  cause  of  death.  It  is  generaUy 
associated  with  umbilical  arteritis,  and  often  with  erysipelas.  In  a 
considerable  number  of  cases  it  is  the  most  important  lesion  found- 
It  may  lye  localized  or  general.  Localized  peritonitis  is  generally  in 
the  neighborhood  of  the  umbilicus  or  of  the  liver.  It  may  result  in 
adhesions,  or  in  the  formation  of  peritoneal  abscesses.  More  frequently 
the  peritonitis  is  general  and  resembles  the  septic  peritonitis  of  adults. 
There  is  a  great  outpouring  of  fibrin  coating  the  intestines  and  other  fl 
viscera  and  the  inner  surface  of  the  abdominal  wall,  causing  adhesions 
between  the  abdominal  contents.  Collections  of  sero-pus  are  found  in 
the  pelvis  and  in  various  pockets  formed  by  the  adhesions.  Sometimes  fl 
blood  is  present  in  the  exudation. 

The  sjitH'ial  symptoms  which  indicate  peritonitis  are  vomiting,  ab- 
dominal tenderness  and  distention,  and  protrusion  of  the  umbilicus,  fl 
The  abdominnl  enlargement  is  chietly  from  gas,  but  may  be  partly  from 
fluid.  There  are  present  thoracic  respiration,  dorsal  decubitus,  flexion 
of  the  thighs  and  fixation  of  all  the  must^les,  the  child  lying  perfectly 
quiet.  The  temperature  is  usually  but  not  necessarily  high.  Marked 
leucocytosis  is  generally  present. 

Pneumonia, — The  most  common  form  seen  is  pleuropneumonia. 
There  is  an  abundant  exudate  of  grayish-yellow  fibrin  covering  the 
lung.  Occasionally  collections  of  pus  are  found  in  the  sacs  formed  by 
the  adhesions.  Serous  effusions  are  rare.  The  pulmonary  lesion  conaisti 
usually  in  a  bronchopneumonia,  with  consolidation  of  larger  or  smaller 
areas  in  the  lungs^ — more  often  in  the  upper  than  in  the  lower  lobe.H. 
It  is  not  uncommon  for  minute  abs^'csses  to  be  found  in  the  lun^  at 
various  points.  There  is  a  purulent  bronehitis  of  the  larger  and  smaller 
tubes. 

The  symptoms  are  obscure  and  often  indefinite.  The  only  character* 
istic  ones  arc  cTMiiosis  and  rapid  respirrttiou»  with  recession  of  the  chest 
walls  on  inspiration.     Tlie  physical  signs  are  inconstant  and  uncertain* 
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I*ncuiiionfa  often  ran  not  be  dia^nostirated  during  life.     In  inu^t  of  the 
fntal  vni^L'S  uf  |ryogeiiir  infectmti,  whatever  it.s  type,  there  is  fouiMl  eonie 

^ involvement  of  the  hnigs.  The  change*?  are  most  extensive  in  cases  in 
which  the  serous  membranes  are  involved. 
Peri4nr(Iiiis  is  rare  and  u.<ually  asstx-iated  with  pleurisy.  Endocar- 
ditis is  very  rare.  Hirst  has,  however,  reported  a  case. 
Memnffitis, — When  menin;^itis  ib  present  it  is  often  associated  with 
peritonitis  or  with  pleuris^y.  The  lesioni^  are  tho-se  t*f  aciite  pundent 
meningitis  with  a  copious  exudation,  sometimes  associated  with  menin- 
geal hemorrhagt»s,  or  with  acute  encephalitis  and  the  production  of 
multiple  niiriute  abscesses  in  the  cortex.  The  local  symptoms  are  often 
■  not  marked,  and  are  sometimes  very  obscure.  The  most  characteristic 
are  stvipcjr*  dilated  jnipils,  opisthntonuB,  bid«.du,i?  foi^tanel,  *,^cnend  ri^rid- 
ity,  ecmvulsions,  and  neeasionally  localized  paralyses.  The  tein[»eraUire 
if*  ^nerally  high,  A  )K>sitive  diagnosis  can  generally  be  made  by  lumbar 
puncture,  hy  wldrb  means  also  the  exciting  cause  of  tlie  meningitis  can 
tttually  Ix?  deternnned. 

OasirO'enterith. —  l>iarrliea  is  a  frc*qiient  symptom  in  all  sc^ptie  cases* 

ion   being  rarely   j)resent.      In    nuiny    instames   vomiting   is  a 

>r  t  symptom.     In  a  small  projKiriion  of  cases  the  nn>st  important 

local  lesions  are  in  the  intestines,  generally  in  the  nature  of  a  sujjerficial 

irrhal  inflanjimition. 

i!^(amaiiii^, — Infections  of  the  oral  mucous  membranes  are  not  in- 
ffpfiuc^nt  but  sometimt^  very  severe.  They  may  be  due  to  the  strepto- 
eoreujfi,  staphylofTx-cns  aureus  or  the  gonoeoecus.  An  wcasional  compli- 
catioti  of  oral  infections  is  abscess  of  the  parotid. 

0*it4)myeliii8. — A  Hard  has  reported  a  series  of  ceases  in.  which,  after 
tilt  Ijfeneral  and  Imal  sympt<nns  of  pvf^genic  infect irui  had  existed  for 
■QOSe  time,  suppuration  occurred  <fver  various  bones,  especially  the 
hilBienia,  tibia,  metatarsal  bones,  sacrum,  ete»  Trephining  revealed  the 
lenons  of  ostwjmyelitis.  The  abs(x*s*;es  usually  made  their  appearance 
lM>|weeti  the  fourth  and  the  sixth  week.  The  most  rapid  ciise  terminated 
fitally  on  the  fourteenth  day,  and  none  lasted  more  than  two  and  a  half 
moothK. 

»j0i$it  Suppuration, — Tn  certain  pyemic  cases,  and  in  8f»me  in  which 
Ihsre  are  no  other  symptoms,  acute  siipi>uration  in  the  joints  occurs. 
This  may  come  on  very  acutely  in  the  first  or  second  week,  or  more 
akiviy  as  late  as  the  second  or  third  month.  In  the  acute  cases  it  is 
exreptional  to  have  hut  one  joint  involved;  frequently  there  are  four  or 
fli€.  Tlie  small  joints  are  rather  oftener  atfeeted  than  the  large  ones* 
liot  almost  any  articulation  in  the  body  may  be  involved.  With  multi- 
ple jot  iit  suppuration  there  are  ])res4Mit  the  general  symptoms  of  pyemia 
%  temperature,  marked  prostration,  wasting,  and  usually  secondary 
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viBcera!  inflammations  develop.  In  those  which  orcur  late,  or  which 
develop  more  elowly,  fewer  joints  are  involved,  often  but  a  single  one^ 
the  febrile  symptoms  are  less  marked  or  wanting.  In  our  own  experience, 
tlie  organism  most  frequently  foinid  in  these  case*  is  the  gnnococcus; 
next  to  this  in  importance  is  the  streptococcus  and  oceaeionallj  the 
piienTnocnccys  is  found.  The  joint  lesion  is  usually  a  superficial  one, 
the  bones  generally  escaping.  The  gonococcns  cases  prohably  occur  most 
frequently  as  a  complication  of  ophthalmia ;  but  we  have  seen  several  in 
wliich  ophthalmia  was  not  present  and  where  the  point  of  entry  could 
not  he  determined. 

Many  of  the  abscesses  supposed  to  be  in  the  joints  are  shown  at  opera- 
tion to  be  at  the  epiphyses;  from  this  source  the  joints  may  he  involved 
secondarily,  A  point  to  be  remembered  in  the  diagnosis  of  these  joint 
inflammations  is  their  resemblance  to  the  epiphysitis  of  hereditary  syph- 
ilis and  other  symptoms  of  that  disease  shouhl  be  looked  for.  The  con- 
fusion is  increased  by  the  fact  that  in  syphilitic  cases  abscesses  may 
follow  as  a  consequence  of  a  secondary  infection* 

Ahscf'Hses  in  the  Cellular  Thsue, — These  are  quite  frequent,  and  may 
occur  with  suppuration  in  the  joints  or  the  internal  or>(ans,  or  they  may 
exist  as  the  only  lesion.  They  are  nearly  always  multiple  and  may  Ih? 
found  in  almost  any  location.  They  vary  in  size  from  one  containing 
a  few  drops  to  half  an  ounce  of  pus.  They  are  due  to  the  introduction 
of  pyogenic  germs,  usually  staphylococci.  Their  course  is  henign,  and 
they  require  no  treatment  exce])t  incision  and  cleauliiiess.  When  there 
is  a  disposition  to  their  continued  formation,  the  skin  shouhl  be  washed 
with  an  antiseptic  solution  and  vaccines  shouhl  be  administered. 

Ertfsipelfj.^. — This  is  seen  especially  during  the  first  two  weeks  of 
life  and  usually  starts  from  the  umbilicus  or  some  abrasion  of  the  skin, 
most  frequently  about  the  genitals  or  the  scalp.  When  originating  at 
the  umbilicus  it  is  generally  complicated  by  other  lesions,  such  as  peri- 
tonitis and  umbilical  phlebitis.  If  it  starts  from  any  other  part  of  the 
body  it  may  be  uncomplicated.  Erysipelas  beginning  at  the  innbilicus 
gives  rise  to  an  area  of  induration  and  a  circumscribed  erythema.  At 
first  it  may  resemble  a  simple  cellulitis;  but  the  steadily  increasing  area 
of  elevated  induration  and  redness  soon  indicates  the  nature  of  the  in- 
flammation. From  whatever  point  starting,  the  erysipelat*>us  inflam- 
mation, owing  to  the  feeble  resistance  of  the  tissues,  in  most  cases 
spreads  widely.  The  entire  abdomen,  chest,  and  back  may  be  involved* 
and  it  may  even  spread  to  the  extremities.  Nearly  the  whole  trunk  may 
be  alfected  in  four  or  five  days.  It  usually  involves  only  the  skin  and 
superflcial  ctdliilar  trssuc;  but  it  may  involve  the  deeper  areolar  planes 
and  terminate  in  diffuse  suppuration,  or  even  in  gangrene. 

The  constitutional  symptoms  are  severe:  great  prostration,  continu- 
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Du*ily  high  lemperature^l02'^  io  lOo'^  F. — rapid  wagtiiig,  and  frequi'iitly 
vniiiitiiig,  diarrhea,  or  convubions  are  present  The  Jisettsje  is  always 
i»er]ouSi  and  u^ally  fatal  It  is  often  cumplieated  hy  brouehopneu- 
mouia.  General  edema  of  tlie  affected  parts  may  persist  for  a  few  weeks 
after  the  inflammation  suhsidcs, 

Oistributioii  of  the  Lesions. — ^The  freqneney  of  the  different  visceral 
Icftions  in  eighty-seven  autui)gio8  puhlii^hed  by  Bednar  was  as  follows: 
Peritonitis  in  twenty*ninc,  pneumonia  in  fifteen,  pleurisy  in  ten.  menin- 
gitis in  nine,  meningeal  heniorrhatfe  in  eight,  eneephalitis  in  eight,  cere- 
bral hemorrhage  in  four,  enteroeoliti.s  in  live,  pericarditis  in  four.  In 
tliirty-one  eases  there  was  umbilieal  arteritis,  and  in  nine  cases  umbilical 
phlebitis*  There  was  one  case  each  of  pulmonary  hemorrhage,  pleural 
hemorrhage,  acute  hydrocephalus,  acute  bronchitis,  and  suppuration  in 
the  cellular  tissue.  Hungers  later  observations  of  thirty-six  cases  showed 
umbilical  arteritis  in  thirty,  umbilical  phlebitis  in  three,  and  normal 
umbilicus  in  three.  He  found  pneumonia  in  twenty-two  of  fiftyfive 
cwseA*  Other  lesions  frequently  assot  mted  ure  atelectasis,  swelling  and 
softening  of  the  spleen,  cloudy  swelling  of  the  liver  and  kidneys,  ocea- 
>iiany  with  foci  ut  suppuratiou  in  thc^e  organs. 
General  Symptoms. — These  may  begin  at  any  time  during  the  first 
t4*n  days — very  rarely  after  the  twelfth  day.  Fever  is  an  exceedingly 
i-mriahle  symptom — it  may  be  very  high;  it  may  l>e  almost  absent;  oc- 
^iBsionalty  there  is  subnormal  temperature.  The  course  of  the  tempera- 
ture is  very  irregular.  Wasting  is  constant  and  quite  rapid.  It  depends 
upon  the  inability  to  take  and  digest  food,  upon  the  intestinal  complica- 
tions, and  upon  infection.  In  quite  a  number  of  cases  wasting  is  ahnost 
the  only  aymptom.  Icterus  is  common ;  in  many  of  the  worst  cases  it 
It  is  met  with  wliere  the  liver  is  the  seat  of  an  acute  paren- 
s  or  acukt  sui)purative  iutlamnuition,  and  in  many  other  cases 
whaff?  it  depends  apparently  upon  the  bltjod  changes.  Hemorrhages 
Afe  common,  and  may  he  the  direct  cause  of  death.  They  may  come 
tmm  the  umbilicus,  the  intestine,  or  almost  any  mucous  membrane. 
The;  aj^  sometimes  subcutaneous,  causing  a  general  hemorrhagic  erup- 
tion*  Nervous  symptoms  are  generally  present,  and  are  sometimes 
IMfkecL  They  are  restlessness,  rolling  of  the  head,  a  constant  w [lining 
erf,  Iwilchtngif  of  the  muscles  of  the  extremities  or  face,  stiffening  of 
th4*  hotly,  more  rarely  general  convrdsions.  Late  in  the  disease,  dulnega 
and  stupor  are  present.  The  pulse  is  rapid  and  weak  and  the  respirations 
««»  ofiifii  irregular,  even  when  there  is  no  cerebral  complication.  Diar- 
rbim  in  frequent ;  the  stools  are  green,  brown,  sometimes  black  from 
iim  presence  of  blood,  and  are  often  very  foul.  Vomiting  is  less  eom- 
miD.  In  addition  to  these  there  are  symptoms  due  to  the  various  forms 
dt  lueal  inflammation — peritonitis,   meningitis,  pneumonia,  erysipelas. 
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subcutaneous  suppunitiuu  aiKl  gaiigrcuo,  these  all  beijig  fauinj  iu  vary* 
ing  degrees  and  in  various  eombinationa. 

Prophylaxis, — ^Pjogenie  inrectiou  of  tlie  ehilfl,  like  puerperal  fever  in 
the  Mio!her»  may  he  eonsitlereil  a  preveiitaiile  ilisense,  lit*  otrurrenee  is 
usually  due  to  a  failure  to  eiirrv  out  ]>roper  ruli's  regardiug  eleanliness 
and  asepsis  in  couiu'etiou  with  delivery.  The  statistics  of  the  Moseow 
Lyiirg-in  Af^yhim,  puhlislied  by  Miller  in  ISSH,  show  that  previous  to 
the  general  introduetion  of  aseptic  methods^  from  six  tu  eight  per  cent 
of  all  infants  Iwirn  in  the  institution  died  from  some  variety  of  iufeetion. 
In  twenty-three  Ininrlred  sneeessive  labors  at  the  Sloane  Hospital  for 
Women,  covering  about  eiglit  years,  not  a  single  marked  case  occurred. 
From  these  figures  it  will  Iw  evident  that  in  the  vast  nuijority  of  eases 
the  occurrence  of  a  ease  of  infeetiori  of  a  serious  nature  is  the  fault  of 
the  phj^sieian  or  nurse  in  attendance. 

Tlie  ninhiliens  should  be  cleansed  and  treated  like  any  other  fresh 
womid.  Dry  dressing  shonUl  invariably  be  emphived,  and  sterilized 
gauze  or  salieylated  cotton  in  preference  to  household  linen.  If  suppu- 
ration occurs  at  the  time  the  e<trd  separates,  the  psirts  should  he  cloanirMsd 
daily  with  a  bieidorid  solution,  and  a  wet  dressing  of  the  same  applied. 
The  ligatures  and  ever}i;hing  which  comes  in  contact  with  the  umbilical 
wound  should  he  sterilized,  ('areful  attention  should  be  given  to  the 
mouth,  genitals,  ami  all  tlic  nuicocutaoeous  surfaces,  to  prevent  excoria- 
tions and  intertrigo.  Finally,  every  septic  ease  ot*curriug  in  an  insti- 
tution shouhl  be  inmu'diately  isolated.  A  nnrtR^  in  charge  of  a  septic 
mother  should  not  have  the  care  of  the  infant. 

Pro^osis. — Pyogenic  infections  in  the  newly  born,  even  in  their 
mildegt  forms,  are  serious,  and  in  their  most  severe  forms  almost  always 
fatal.  Very  few  cases  recover  in  which  crj^sipelas  or  any  important 
visceral  inflammation  is  present.  The  resistance  of  these  patients  is  so 
feeble  that  the  tendency  of  every  inflammation  is  to  spread,  until  they 
die  from  exhaustion.  Only  patients  with  localized  inilanunations,  such 
as  those  of  joints,  skin,  etc.,  are  likely  to  get  well. 

Treatment. — This  practically  resolves  itself  luio  the  treatment  of  in- 
dividual symiitoms  as  they  arise.  Wherever  suppuration  occurs,  external 
abscesses  shouhl  be  evacuated  and  treated  antiseptically.  For  the  local 
inflammations  of  the  lungs,  peritoneum,  and  brain,  little  or  nothing  can 
be  done  in  the  way  of  direct  treatment.  Such  iuHanunations  are  to  be 
prevented,  but  can  seldom  be  cured.  The  general  indications  are  to  look 
closely  to  the  child's  general  nutrition  by  careful  attention  to  all  details 
of  nursing  and  feeding,  using  stimulants  whenever  required  by  the  con- 
dition of  the  circulation.  For  a  local  application  in  erysipelas,  nothing  in 
our  experience  has  proven  better  than  ichtbyol  ointment,  ten  to  tw^enty- 
five  per  cent  strength.     It  should  be  applied  daily,  spread  upon  muslin. 
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which  is  then  coverod  by  ^tta-iKTdm  tii^sue  to  prevent  drying.     Vac- 
ein«!a  have  been  murh  einploytMl  in  erysipelas;  our  own  experience,  liow- 

r,  coincideg  \tith  tlmt  of  most  observers  that  there  is  very  little  evi- 

re  that  they  have  any  vahie. 

OPHTHALMIA 
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Ophthalmia  of  the  newly  Ixini  is  tn  he  classed  nmong  the  pyogenic 
diseases.  It  usually  rousists  iu  a  purulent  eonjuuelivitis.  In  the  more 
fievere  cases  there  may  be  uleeration  of  the  a>rnea,  and  even  perforation 
into  the  anterior  chamlKer  of  the  eye. 

Tlie  highly  infectious  nature  of  this  ophtliahnia  h  established.  In 
,  ttie  rao«t  severe  eases  the  micnxirganisin  generally  fimnd  has  been  the 

iHKiceiu;  bnt  in  the  milder  forms  the  gonoeoeens  niay  be  absent,  and 
any  of  the  common  pyogenic  germs  may  be  found.  In  the  gonoeoceus 
eaivi  the  infcrtion  occurs  during  hibor,  from  the  secretions  of  the 
mother^  from  the  examining  fingcrt?  of  the  physician,  or  from  instru- 
ments; or  after  birth  from  iufected  cloths  and  other  materials  whicli 
came  in  contact  with  the  eye.  Healthy  lochia  produce  only  a  catarrhal 
inflammation*  Tbc  infection  occurring  after  birth  may  take  place  at 
any  time.  That  due  to  gonoeoceus  infection  from  the  mother  is  gen- 
erally manifested  on  the  third  day,  and  is  often  virulent  from  the  outset* 

Th<?  sympt4»ms  are,  swelling  of  the  lids,  chemosis,  copious  purulent 
iliec)ia?ge,  sometimes  hem*>rrliages  from  the  lids,  ulceration,  and  there 
may  even  be  sloughing  of  the  cornea.  The  coiirse  of  the  disease  depends 
tifKHi  the  canae  and  upon  the  treatment  employed.  In  the  cases  not 
do*  to  the  gonoeoceus  the  course  is  generally  benign,  and  with  ordinary 
iHm*sat  usually  ends   in   recovery   without  any   permanent  damage 

the  sight.  The  gonoeoceus  cases,  unless  energetically  treated  from 
tlic  aat^C,  arc  very  fnniuently  followed  l>y  jiermanent  loss  of  vision.  The 
beil  ataiiaticst  upon  the  causes  of  blindness  in  adults  show  that  from 
tventy-five  to  thirty  p?r  ci^nt  of  such  cases  are  due  to  ophthalmia  in 
tha  DCwly  Virn.  This  disease  is  occasionally  complicated  by  other  symj>- 
toma  of  gonoeoceus  infection  of  a  pyemic  nature.  Many  cases  followed 
by  acute  articular  symptums  have  been  observed. 

Prophylaxis  is  of  the  utmost  importance.    Credo's  statistics  show  that 

J874  the  frequency  of  ophthahnia  in  his  lying-in  hospital  was  13/G 
cent  In  tlie  three  years  ending  1883,  among  IJGO  newly-born 
rluldren^  only  one  or  two  cases  occurred.  The  method  of  prophylaxis 
ba  adopted  <'onsists  in  dropping  into  the  eyes  of  every  child,  im- 
italjf  Mtiet  hjnh,  one  or  two  drn[jH  *>f  a  two-per-cent  solution  of 
nitfila  of  ail?er.  The  general  adoption  of  Cred<5*s  method,  or  of  some 
iiiiular  meana  of  disinfection,  has  resulted  in  a  very  great  diminution  in 
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the  frwiucncy  of  ophtlialraia  tliroughout  the  wnrlfL  These  prophylactic 
means  should  be  obligatory  in  all  institution?,  and  should  be  ueed  in 
all  cases  in  private  practice  wherever  there  is  any  possible  suspicion  of 
the  existence  of  gonorrhea.  In  all  other  cases  the  eye8  sliould  be  care- 
fully elean8cd  with  a  ten-per-eent  solution  of  arg^^Tol.  The  use  before 
delivery  of  an  antiseptic  vaginal  douche  is  theoretically  indicated,  but 
practically  it  has  becu  found  to  be  inadequate  for  the  prevention  of  the 
disease. 

Treatment, — Everything  which  comes  in  contact  with  the  eyes  should 
be  carefully  disinfected.  All  cloths*  cotton,  etc.,  used  for  cleansing 
Bhould  be  immediately  burned.  The  strictest  antiseptic  precautions 
should  be  insisted  on  to  prevent  the  spread  of  the  infection  by  nursea. 
In  institutions  containing  infants,  severe  cases  of  ophthalmia  should 
always  be  isolateil.  The  most  important  thing  is  to  keep  the  eyes  clean. 
In  severe  cases  they  must  be  cleansed  every  twenty  minutes,  night  and 
day.  It  may  be  done  by  irrigation,  or  by  using  an  eye-dropper  with  a 
Itulbous  tip,  inserted  alternately  at  the  inner  and  the  outer  angle  of 
the  eye,  and  the  fluid  injected  with  force  sufficient  to  empty  thoroughly 
the  conjunctival  sac.  Either  a  saturated  solution  of  boric  acid,  or  a 
1-5,000  solution  of  bichlorid,  may  be  used  in  this  way.  Once  or  twice 
in  twenty-four  hours  two  or  three  drops  of  a  ten-per-cent  solution  of 
argjTol  sliould  be  used  in  each  eye  after  cleansing  with  sterOe  water. 
Next  to  these  measures  is  the  use  of  cold.  It  may  be  applied  as  ice 
compresses  which  are  changed  every  minute  or  two  from  a  block  of  ice 
to  the  eye.  These  may  Ik?  continued  one-fourtli  of  the  time  in  the  milder 
rases;  in  the  severe  ones  almost  constantly.  Wlien  the  cornea  is  involved 
tin?  pupil  shoubl  be  dilated  hy  atropin.  If  only  one  eye  is  affected  the 
sound  one  should  he  protected  by  covering  it  wuth  a  compress  kept  wet 
with  an  antiseptic  solution. 
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Teftanufi  is  an  acute  infectious  disease  characterized  by  tonic  muscular 
spasm,  which  increases  in  severity  by  paroxysms  occurring  at  longer  or 
shorter  intervals.  It  may  be  limited  to  the  mustles  of  the  jaw  (trismus), 
or  may  affect  all  the  muscles  of  the  trunk,  extremities,  and  neck- 

The  germ  of  tetanus  usually  gains  access  to  the  body  of  the  infant 
through  the  umbilical  woinuL  It  exists  in  the  soil,  and  the  disease 
prevails  emlcmically  in  certain  localities.  It  is  common  in  certain  parts 
of  Long  Island  and  New  Jersey.  Among  the  negroes  in  some  parts  of 
the  South  it  has  for  many  years  occurred  with  great  frequency.  It  is 
stated  that  on  one  of  the  islands  of  the  Hebrides  every  fourth  or  fifth 
child  dies  of  tetanus.    In  a  single  house  in  Copenhagen  eighteen  cases 
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irere  observed.  Tetflnus  presents  no  essential  lesions.  It  ia  rare  except 
where  dirt  and  filth  prevail ;  but  these  alone  are  not  sufficient  to  produce 
the  disease.     It  i«  rare  in  the  tenements  of  New  York* 

Symptams. — Tljese,  as  a  rule,  begin  on  the  fifth  or  sixth  day,  or  at 
the  time  of  the  separation  of  the  cord.  The  first  symptoms  may  not 
^pear  until  the  tenth  or  twelfth  day,  hut  rarely  later  than  this.  Gen- 
JJy  the  first  thing  noticed  is  difiiculty  in  nursing,  which  on  examina- 
Hon  is  found  to  he  due  to  rigidity  of  the  jaws  (trismus).  Nursing  may 
be  impossible  on  this  account.  Tlie  muscles  of  the  jaw  feel  hard,  the  lips 
pout,  and  all  the  muscles  of  the  face  seem  firm.  8tH)n  a  slight  stiffening 
of  the  body  occurs,  the  child  straightening  the  back  as  he  lies  upon  the 
lap  and  continuing  rigid  for  a  moment  or  two.  In  the  interval  lie  is  at 
first  completely  relaxed.  These  paroxysms  stxjn  increase  in  frequency 
until  they  may  come  on  every  few  minutes^  being  excited  by  any  move- 
ment of  the  body.  The  relaxation  is  then  only  partial,  and  the  neck  and 
extremities  and  sometimes  nearly  the  whole  body  may  become  rigid  and 
stiff  as  a  piece  of  wood.  The  arms  are  extended,  the  thumbs  addueted, 
id  the  hands  clenched.  The  thighs  and  legs  are  extcuiled,  and  no 
otJon  is  possible  at  the  hip  or  knee.  The  jaws  can  be  Beparated  slightly 
or  not  at  all.  The  firm  contractions  of  the  facial  muscles  give  a  peculiar 
expression  to  the  features.  There  is  a  low,  whining  cry.  Swallowing  is 
licult,  sometimes  impossible.  The  pulse  is  rapid  and  soon  becomes 
The  temperature  at  first  is  normal,  but  in  the  most  acute  cases 
rapidly  tc»  104'^  or  even  106**  F,;  in  the  milder  cases  it  does  not 
00  ibove  lOr  F. 

Death  may  be  due  to  ejchaustion,  to  fixation  of  the  respiratory  muscles, 
io  spasm  of  the  larynx.  In  the  less  severe  cases  all  the  symptoms  are 
ihier,  and  there  may  be  intervals  in  which  the  rigidity  is  scarcely  no- 
tiecable,  so  that  respiration  and  deglutition  may  be  carried  on  for  some 
In  eases  which  terminate  in  recovery  the  temperature  is  but 
Sgbtly  elevated.  The  tonic  contractions  gradually  become  less  severe, 
and  the  paroxysms  less  frequent.  The  children  usually  suffer  for  sev* 
rral  wet'ks  from  the  general  symptoniH  of  mal nutrition,  which  are  pro- 
>rtiofmte  to  the  severity  of  the  attack.  Uf  cighty-eight  fatal  cases 
iich  are  reported  by  Stadtfeldt  all  but  five  died  Ix'tween  the  ages  of 
"5l  and  ten  days.  The  duration  of  tlic  disease  in  th^  fatal  cases  is  seldom 
mote  than  forty-eight  hours,  often  less  than  twenty-four  hours;  in 
those  terminating  in  recovery,  between  one  and  three  weeks. 

Pro^osiB. — ^Few  diseases  of  infancy  are  more  fatal  than  tetanus, 
yiwre  it  prevaik  endomically  it  is  regarded  by  the  laity  as  so  uniformly 
il  that  usually  no  physician  is  called.  Scattered  through  medical  lit- 
«!&tiire  are  quite  a  large  numL»er  of  isolated  cases  in  which  recovery  has 
or.ttrri>f1      At  tlsi-  present  time  the  proportion  of  fatal  cases  is  probably 
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between  ninety  ami  in!Ji4y-fivo  por  tent.  Sporadie  eases  more  frequently 
recover  than  those  *:u/inrririg  in  (listricls  where  the  <iiseose  is  endemif. 
The  later  the  development  of  the  SYnnitonis,  tht*  slower  their  course,  and 
the  lower  the  temperature,  the  more  likely  is  the  ease  to  recover, 

Fropliylaxis. — A  proper  understanding  of  tin*  nature  of  the  disease 
lias  hrought  with  it  the  means  uf  rational  prevention.  The  first  essen- 
tial is  obstetrical  cleanliness,  whi<'h  must  include  scissors,  hands,  dress- 
ings, ligatures — iu  short,  everything  which  comes  in  contact  with  the 
umbilical  wound.  In  districts  wliere  tetanus  is  endemic,  thorough  asep- 
tic treatment  of  the  umbilicus  should  be  insisted  upon,  both  at  the  first 
dressing  and  later*  partieidarly  at  the  time  of  the  sei)aration  of  the  cord. 

Treatment. — All  drugs  whose  physiological  action  is  that  of  motor 
depressants  of  the  spinal  eord  have  a  certain  amount  of  value  in  tetanus. 
The  most  important  ones  are  chloral  and  the  bromids.  Nearly  all  the 
reported  cures  have  been  by  one  of  these  drugs  or  a  combination  of 
them.  The  mistake  usually  made  is  in  using  too  small  doses.  Enough 
to  produce  the  physiological  etfects  of  the  drug  must  be  given.  The 
initial  dose  shouhl  not  be  large,  but  it  sliuuld  l*e  repeated  until  the  full 
effects  are  oljtained.  Cliloral,  however,  has  been  the  drug  most  gen- 
erally relied  upon.  An  hourly  dose  of  one  or  two  grains  is  usually 
required.  If  no  elTeet  is  visible  in  ten  or  twelve  hours  the  dose  may  be 
furtlicr  increased,  as  the  patient  is  in  much  greater  danger  from  the 
disease  than  he  can  possibly  be  from  the  drug.  Chloral  may  be  given 
by  the  mouth  or  by  the  rectum,  Init  must  always  be  well  diluted.  The 
single  case  of  recovery  which  we  have  seen  was  one  treated  by  the 
bromid  of  potassium.  This  infant  tm)k  eiglit  grains  every  two  hours 
for  three  days,  afterward  smrdler  doses.  The  child  must  at  nil  times  be 
kept  as  quiet  as  possible,  witliout  unnecessary  handling  or  bathing.  If 
nursing  or  feeding  hy  the  mout!i  is  tmj)ossiblc,  because  the  jawa  cannot 
be  separated,  the  child  nniy  be  fed  by  a  tube  jrassed  through  the  nose. 
This  is  greatly  to  be  preferred  to  rectal  alimentation.  Drugs  may  be 
administered   in  the  same  way, 

77/ (•  Antitoxifi  Trrattneri(,—l.'h\s  is  of  especial  value  in  prophylaxis. 
To  be  etficient  as  a  curative  measure  it  must  be  used  early,  for  after  the 
disease  has  dc\eh)ped  it  is  very  dcnditful  vvhelficr  much  can  l>e  accom- 
plished by  its  use;  but  as  it  is  harmless,  it  should  be  employed  and  given 
both  intraspinatly  and  intravenously. 
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The  essential  features  of  this  disease  are  hcmoglobiimria  with  icterus 
and  cyanosis,  this  corabimition  giving  the  skin  a  deeply  bronzed  hue 
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iie  bronzee).  It  h  a  rare  disease,  but  has  geiieraUy  occurred  epi- 
demically in  institutions.  It  is  usually  fatah  It  is,  without  doubt,  iti- 
fwiiouE,  but  \i^  cAum  has  not  been  discovered.  Altliougli  generally 
called  by  the  name  of  Winckel,  who  in  1879  made  a  report  upon  an 
fpidemie  of  twenty-tiiree  eases,  the  disease  was  quite  well  described  by 
(liarrio  in  1873,  with  a  reixirt  of  fourteen  cai^es,  and  observed  by  Bige- 
low,  in  Boston,  in  1875.  All  the  eases  ineluded  in  Winrkers  report 
occurred  in  one  inettitution,  atfecting  one-fourth  of  the  children  bora 
during  the  periml. 

There  is  eyanoeis,  with  a  more  or  less  intense  icterus  of  the  skin  and 
inlerual  organs*  The  umbilical  vessels  are  usually  normal.  The  kid- 
nryt  are  swollen,  show  small  Iieinorrhages  into  tfieir  substance,  and 
under  the  microBcofw?  the  straitrhl  tyf>es  are  seen  to  im  lined  with  crys- 
tals of  beinogiobin,  hut  rontniu  no  bbHjd-celLs.  The  Ijladdcr  frequently 
coiitainf!  brownish,  smoky  urine.  The  spleen  is  swollen  and  iiHed  with 
blood  pigment,  wliich  is  rliJTused  throughout  the  ci^lls  of  the  pulp»  and 
free  in  the  blood-vessels.  Punctate  hemorrhages  are  seen  in  most  of 
the  other  vi«;eera. 

The  urraptoms  usually  l>egin  from  the  fourth  to  the  eightii  day  after 
birth,  and  are  fulminating  in  eharacter,  seldom  lasting  more  than  two 
dayit.  There  nre  r»ipid  pulse  and  respiration,  general  restlessness,  pros- 
tration, cyanosis,  and  general  icterus,  wliich  may  be  intense.  The  tem- 
perature is  normal  or  slightly  elevated.  There  is  rapid  asthenia,  often 
terminating  in  coma  or  convulsions*  The  urine  is  |Mssed  frequently*  in 
stnall  quantities.  It  is  of  a  sniuky  <'nhir,  and  contains  hemoglobin 
in  considerable  quantity,  renal  epithelium,  and  sonictimes  granular  casts 
and  W<»od*eell8,  but  does  not  contain  bile  pigment.  Albumin  is  some- 
tiioeii  present,  but  not  in  large  quantity. 

Treatment  i**  of  little  avail,  tiince  all  severe  cases  are  fatal. 
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iuis  been  described  by  the  author  whose  name  it  bears,  the 
ire  and  causation  of  which  are  unknown.  It  occurs  as 
inlatcd  cases,  and  is  characterized  by  inflammatory  changes  leading  to 
fatty  deg«*neration  in  the  viscera,  especially  the  heart,  liver,  and  kidneys; 
it  Beldotn  la»U  more  than  two  weeks,  and  is  almost  invariably  fatal. 
Many  of  the  legions  are  similar  to  the  ordinary  post  mortem  changes, 
aSMl  when  found  they  should  not  bo  interpreted  as  pathological  unless 
the  ntojmy  i*  made  within  twelve  hours  after  death. 

Thr  clinical  features  of  this  disease,  as  described,  resemble  those  of 
jffQfmic  inffction;  and  since  the  observations  were  made  before  modern 
0 
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methods  of  bneteritilogical  gtudy,  it  is  lii*jjiily  pnibahk'  that  Bulirs  dia 
is  merely  a  Uyrm  of  pvogenie  infection  in  the  newly  born* 


PEMPHIGUS  NEONATORUM-BUI.LOUS  IMPETIGO 


Pemphigus  is  a  term  whieh  designates  a  lesion  rather  than  a  disease. 
By  it  is  meniit  an  eru[jtion  of  bu!!nL"  oeeurriijtr  usually  upon  a  red  base, 
the  eonteots  being  in  most  cases  clear  serunu  A  condition  somewhat 
resembling  pemphigus  s^nnetimes  follows  tlie  u^e  in  tlie  newly  bom  of 
too  hot  baths.  Again,  bullae  are  seen  as  one  of  tlie  lesions  of  congenital 
syphilis;  they  are  then  usually  i^re.^ent  at  lurth  or  appear  soon  after, 
They  are  most  freqnejitly  seen  upon  the  palms  and  mhs.  Infautfi  m 
affected   are  generally   in  wretched  condition,  and   soon   die. 

llie  only  condition  to  whieh  tbe  term  pemphigus  neonatorum  shvmld 
be  applied  is  quite  dilTerent  from  both  the  preceding,  and  it  has  nothing 
in  common  with  the  pemphigus  of  later  life.  A  belter  name  is  hullau^ 
impetigo,  for  its  iVleutity  with  impetigo  contagiosa  seen  in  older  patients 
is  now  generally  admitted.  Tile  disease  is  infeetious,  somewhat  con- 
tagious, and  occasiomilly  occurs  in  small  cjjidcmics  in  institutions*  Its 
spread  in  communities  has  been  traced  to  midwivcs,  Tbe  only  important 
clilferenee  between  this  disease  and  the  cMmimon  impetigo  contagiosa 
seen  in  older  cinldren,  is  its  severity  and  its  association  with  visceral 
infections.  Most  patients  with  bullous  impetigo  are  delicate,  neglected, 
and  living  in  dirty  snrronndinga ;  but  not  all  are.  We  have  seen  it  in 
robust  infants  wlio  luid  received  fairly  good  care. 

The  greater  number  of  cases  studied  thus  far  luive  shown  the  pres- 
ence in  the  blel»s  of  tlie  staphylococcus  pyogenes  anreus;  less  frequently 
tlie  streptococcus  has  been  the  cause.  11ie  staphylococcus  anreus  was 
found  in  several  typical  cases  occurring  in  our  own  hospital  service.  In 
one  of  these  winch  came  to  autopsy,  a  general  staphylocoicua  septieemia 
was  present. 

The  clinical  picture  )jresented  by  pemphigus  neonatorum  is  so  strik- 
ing that  it  can  scarcely  be  mistaken.  The  symptoms  begin  in  most 
cases  between  the  f<>nrth  and  tenth  day  of  life.  The  bullae  first  appear- 
ing are  scattereil  and  often  not  larger  than  one-fourth  or  one-half  inch 
in  diameter.  They  may  be  seiMi  npon  any  part  of  the  body,  but  arc 
especially  frequent  about  the  face,  lumds,  and  other  exposed  parts.  They 
rupture  or  <lry  and  form  crusts  without  suppuration.  Tbe  small  bullae 
may  gradually  increase  in  size  or  several  may  coalesce  until  tiiey  cover 
an  area  two  or  three  inches  in  diameter.  As  tbe  dis(*ase  progresses,  new 
bullae  may  appear  over  ahnost  ajiy  part  of  tbe  l>ody.  The  skin  is  at  first 
slightly  reddened,  tlieji  an  exudation  of  serum  occurs  beneath  the  epi- 


PEMPiriC.l  S  NEONATORrM 


<I6 


'^demii  which  loosens  and  sliding  upnii  tlic  true  gkin.  After  rupture  of 
the  largo  bullae,  the  rpiilenuis  ni  the  iimrgin  formfi  a  thiji  filmy  border 
or  hangs  in  shreds  easily  detached.  The  Imfie  of  the  large  vesicles  is 
A  moist  bright-red  surface.  When  many  have  formed  the  appearamx* 
i:kiflely  re^mbles  that  seen  after  an  extensive  Ijiini- 

I  The  c*ourse  of  the  loenl  symptoms  is  at  first  slow;  then  the  bullae  may 
ead  with  great  rapidity  and  death  aeeiir  in  from  twenty-four  to  forty- 
eigbt  liuurs.  In  k*ss  severe  eases  the  course  is  nion:  [u-crlongcd,  the  hlehs 
are  smaller,  and  recovery  may  take  place* 

Tile  conHtituttnnal  i?yniptorns  are  at  first  wanting,  l)ut  increase  witli 
the  mimlivr  and  extent  uf  the  InilJae.  There  may  be  a  slight  rise  of 
tempemture  or  it  may  be  subnormal.    There  is  progressive  weakness  and 


ritiuL8  NicoNATOBUM^     Syiiipttmia  began  on  13th  day;  death  on  iOih  day  of 
u-niptTiituiti  8ubunrnnvK     The  dark  arewj  in  the  picture  iiro  cntirpJy  denuded 
at  tifidcrmimi  tbcy  wen?  formed  by  the  coidesaeooe  of  large  bull»a, 

ip^eat  deprcsBiou,  mmh  like  that  following  a  bnnu  and  death  oecura 
troQi  exhaUi«tion  or  from  &ome  viseeral  inilnmmation  surfi  as  pnenmonia 
or  meningitis. 

A  iim>BSii  very  elosely  allieil  to  pemphigus  neonatorum  in  its  etiology 
Aod  elinii*al  syniptorns  is  dermaiiii<  trfoVuitiva  (Hitter).  This  also 
h  doe  to  iufeetion  witli  g^taphylocoeci  which  are  found  not  only  in  Uie 
aldn  but  tiflrn  id  the  blood  and  viswra.  The  entaneous  lesion*  when 
Qrpieal  mji?  readily  l}e  differentiated  from  pemphigus,  hut  there  are 
Dttuiy  inj<t«nee*  in  wliich  Hie  lesions  nf  U»tli  coirdition.s  may  be  present 
•I  tiM^  mme  time.  A  further  i^imilarity  is  found  in  the  fai't  that  in 
iiiilitutianal  epidemies  kith  forms  of  ilin^aM'  may  otrur  side  by  side* 
pail|ibigu»«  in  H^une  infant^  dermal itii<;  exfoliativa  in  others.  There  is 
al  fifrt  a  WKlneaa  and  slight  swelling  of  the  skin  whieh  usually  occurs 
ftfil  amtiod  Ihi'  mouth,  jspreailin^  ujhhi  the  faee»  and  then  appears 
upon  tilt*  eJttrfmitieg  and  trunk.  Thi*  skin  ik'enis  nt^  if  nuurnittMl  and 
CfHituiilly  eitfoliates  in  hirge  ma^^es,  leaving  exposed  the  red  coriura 
which  #oine  ©eroui*  exuthiti<m  takes  plaee  but  ther€  is  no  accumula- 
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tion  uf  fluid  beneath  the  epidermis  before  the  separation  of  the  overlying 
skin.  The  area  denuded  may  he  very  great,  sometimes  fully  half  the 
body  being  thus  exposed.  Death  often  ret^iilts  m  two  or  three  days*  In 
other  cases,  it  is  delayed  for  a  week  or  ten  days.  In  some,  recovery 
occurs.    The  general  symptoms  are  similar  to  those  seen  in  pemphigus. 

It  is  important  to  distinguish  pemphigus  neonatonnn  from  congenital 
syphilis.  In  syphilitic  cases,  the  liver  and  spleen  are  usually  markedly 
enlarged,  and  other  eharacteristie  changes  may  be  present  in  the  nails, 
mueous  memliranes,  or  elsewhere. 

Treatment  is  of  little  avail  in  the  most  severe  eases,  when  the  bullae 
cover  a  considerable  part  of  the  surface  of  the  body*  The  bullae  should 
be  opened  and  drained,  and  the  surfaces  dresserl  with  gauze  covered  with 
a  two-pcr-cent  ointment  of  white  precipitate.  There  is  little  danger  of 
mercurial  poisoning-  When  dressings  are  changed  the  skhi  should  be 
sponged  with  a  bichlorid  solution,  l-5,(M)(i  strengllu  or  a  one-per-cent 
solution  of  ichthyol  or  permanganate  uf  potash,  On  account  of  the  con- 
tagious nature  of  the  disease  cases  occurring  in  institutions  should  be 
isolated. 


I 
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CHAPTER   V 


HEMORRHAGES 

Heuoerhages  are  qnite  frequent  during  the  first  days  of  life,  and 
are  important  not  only  fn»m  the  fact  that  they  are  often  the  cau^e  of 
death,  hut,  when  the  brain  is  the  seat,  from  tlieir  remote  eitects.  There 
are  several  conditions  in  the  neuly  born  whiih  predispose  to  bleeding — 
the  extreme  delicacy  of  the  blood-vessels,  and  the  great  changes  taking 
phnt»  in  the  bhiod  itsrlf  rtn<l  in  the  cinuhitiun  in  tlu^  transition  from 
intra-nterine  to  cxtra-utcrine  life.  Ilemnrrhages  may  complicate  many 
of  the  diseases  of  the  early  days  of  life,  such  as  syphilis  or  sepsis,  or  they 
may  exist  alone. 

The  cases  may  be  divided  into  two  groups:  (1)  Traumatic  or  Acci- 
dental Hemorrhages,  w^hich  depend  upon  causes  connected  with  delivery; 
(2)  Spontaneous  Hemorrhages,  or  The  Hemorrhagic  Disease  of  the 
Newly  Born. 


I 


TRAUMATIC  OR  ACCIDENTAL  HEMORRHAGES 


These  are  mainly  due  to  pressure  in  naturnl  labor,  or  to  mcons  cm- 
ployed  in  artifirinl  <h*livcry,  but  some  of  them  may  possibly  rt^stdt  from 
injuries  received  before  birth.    They  are  more  freqnent  in  large  children, 
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in  difficult  labors,  and  where  from  any  cause  the  tjody  of  tiie  child  has 
been  sabjected  to  undue  pressure. 

Hematoma  of  the  Sternomastoid. — Hematoma  of  tl»e  stt'Tuouuit^tuid 
muscle  leads  to  the  furnuitioii  of  a  tumor  in  the  belly  of  the  muscle* 
It  ig  a  rather  rare  condition^  usually  noticed  in  the  sceoud  or  tliird  week 
of  life,  and  it  disappears  spoutjiueously,  rarely  causing  any  permanent 
deformity.  The  tumor  varices  from  three  quarters  of  an  inch  to  one 
inch  and  a  half  in  lenirth,  being  alKjut  the  size  and  shape  of  a  pigeon's 
I'gjf,  It  is  movatile,  idmost  cartilaginous  to  the  touch,  and  sometimes 
slightly  t<*nder.  The  situation  of  tlie  tumor  is  usually  about  tlic  center 
of  the  muscle.     There  is  no  discoloration  of  the  skin* 

In  about  two-thirrls  of  the  cases  it  occurs  after  breech  presentations. 
It  is  raucb  more  frequent  upon  the  right  than  upon  the  left  side.  In 
iwentr-seven  cases  collected  hy  Henoch  tlie  right  side  was  involved  in 
twcnly-ane  and  the  left  in  only  six  cases.  The  explanatiou  of  this  di (Ter- 
ence IB  to  be  found  in  the  obstetrical  position.  Karely,  botli  sides  may 
be  inrolved.  The  head  is  usnally  slightly  inclined  toward  the  shoiibler 
tit  the  affcf^tod  side  and  rotated  toward  the  opposite  side.  The  swelling 
fdnirly  diminishes  in  size,  and  in  most  cases  by  the  end  of  the  third 
uamith  has  nearly  or  quite  disappeared.  Occasionally  a  slight  torticollis 
remains  for  a  longer  time,  but  in  the  majority  of  cases  the  rec*overy  is 
pcrfixi.  Hematoma  of  the  sternomastoid  is  due  to  the  twisting  of  the 
head  during  parturition.  It  is  not  an  evidence  of  the  employment  of 
•ny  improper  force' in  delivery.  The  twisting  of  the  head  produces 
luccration  of  some  of  the  blood-vessels  of  the  muscle,  and  in  some  cjises 
thi're  tM  doubtless  rupture  of  some  of  the  fibers  of  the  muscle  itself. 
Fill  lowing  this  there  occurs  a  certain  amount  of  inflammation  of  the 
muiirle  and  its  sheath.  The  tumor  is  due  partly  to  blood-extravasation 
end  partly  to  inflammatory  products.  In  one  or  two  recent  cases  in 
vhieh  the  ithcath  of  tJie  muscle  has  lieen  o|K'ucd  it  has  lx«en  found  fdled 
with  blood* 

Tlie  eondition  requires  no  treatment.  Operative  interference  is  posi- 
tiTely  contra-indicated. 

Cephalliematoma. — This  is  a  tumor  containing  blood,  situated  upon 
the  hcud,  usually  over  one  parietal  hone,  and  tending  to  spontaneoua 
disa|>p*fi ranee  by  absorption.  The  source  of  the  blood  is  the  rupture  of 
the  amatl  vesael^  of  the  pericranium. 

EtiQio^y. — Cephalhematoma  is  sometimes  due  to  a  digtinet  trauma- 
liiiii  like  the  application  of  forceps  or  to  some  other  injury  during 
Ubirr.  In  the  majority  of  cases,  however,  there  is  no  evidence  of  such 
injury.  Bt^sides  the  conditions  pre<lisposing  to  all  hemorrlmges.  there 
tithe  jncreaiied  pressure  in  the  blmid-vessels  of  the  head  during  delivery, 
operUliT  when  kl»ur  h  prolonged  or  ditficult;  there  may  be  changed  in 
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the  bone,  mvh  as  an  iiiiporlVMt  ilevelopmt'iit  of  tlic  I'Xternttl  lahli*;  aiitl, 
fiiiHlly,  tluTc  may  Ik*  c-[mii<(us  in  tho  blood  it^elL  ('♦'plmllieinatoma  is 
a  torn  para  lively  rare  f'onditi*»n  ;  it  was  pres^ent  afionliii^*^  to  the  slat  is- 
tics  of  the  Sloaiie  Hospital  for  Women,  in  M  of  1,300  conseeutivo  birtliB, 
or  L6  per  cent.  The  condition  is  more  common  after  Jirst  or  difficult 
labors,  and  in  vertex  prosentui terns;  otHUirrrng  twice  as  often  iq  males 
as  in  fenniieK,  probably  from  the  greater  size  of  the  head. 

Lrsions, — In  the  20  Sloane  eases,  the  situation  was  (»ver  the  right 
parielid  bone  in  1'^;  over  tbe  left  in  :v^ :  over  both  parietals  in  4;  over  the 
ueiiintiil  in  'L  Tlie  location  of  the  tumor  ^eenis  to  have  a  very  close 
relation  in  the  position  of  the  bead  in  tlie  pelvis.     In  8  of  the  right-sided 

rases  I  he  lu'ad  was  in  the  left 
nerfpito-anterior  position.  Of 
the  cast's  with  occipital  tumors, 
butb  w«Te  hrecch  presentationis. 
Of  the  Ki  eases  with  a  single 
lunior  the  labor  was  natural  in 
in,  teiliinis  in  J,  nml  in  "2  for- 
ceps were  used.  Of  the  4  double 
cases,  2  were  forceps  dcdiveries. 
In  rare  cases  triple  tumors 
are  met  with,  one  over  each 
parieta!  ami  one  over  the  occip- 
ital bone  <  Krg.  H).  The  attach- 
ment of  the  periostt^um  ahju«? 
tbe  sutures  usually  limits  the 
lomor  to  tbe  surface  of  one  lione. 
It  never  extends  across  the  su- 
tures or  over  the  fontanel.  In 
cases  where  there  is  a  more  deli n He  injury,  such  as  tlnit  from  f<»rceps,  the 
tnnior  may  be  prestnit  over  any  oiu*  of  the  cranuil  bones,  but  more  fre- 
quently  over  the  parietal.  The  seat  of  the  hemorrhaire  is  between  the 
jieriosteum  and  the  i-rainnin.  Tbe  scalp  stiows  punctate  hemorrhages  and 
sometimes  iidiltration  with  blood.  In  recerjt  i'ases  llie  blood  is  Iluid;  later 
it  is  coagulated.  The  amount  of  extravasated  blood  is  usually  from  half 
an  ounce  to  an  ounce.  The  cases  following  naturnl  ildivery  are  generally 
uncomplicated.  The  traumatic  cases  nuiy  be  comjilicated  by  exlrava- 
sations  between  the  hone  and  the  dura  (internal  cephalhematoma),  op 
by  meningeal  or  cerebrnl  hemorrhages,  if  there  is  a  wound,  infection 
may  be  fcdlowed  by  purulent  meningitis  nnd  even  by  cerebral  abscess, 

Symptoms, — The  tumor  is  usually  noticed  from  the  first  to  the 
fourth  day  after  birth,  appearing  as  a  slight  prominence  in  one  of 
the  positions  mentioned.     tJnidnally   increasing   in  size,   it  attains   its 
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maximum  at  the  end  of  a  few  days,  and  then  slowly  diminishes.  In 
size  and  shape  the  usual  tumor  may  be  compared  to  the  bowl  of  a 
tablespoon.  In  marked  eases  it  may  be  one-third  the  size  of  the  child's 
liead.  To  the  touch  it  is  soft,  elastic,  fluctuating,  and  irreducible. 
It  does  not  increase  with  the  cry  or  cough.  There  is  no  extra  heat 
and  no  signs  of  inflammation.  *  Usually  the  tumor  does  not  pulsate, 
although  in  rare  instances  pulsating  cephalhematomata  have  been  seen. 
Very  soon  the  tumor  is  surrounded  by  a  marginal  ridge.  At  first 
this  is  apparently  from  coagulation  of  blood,  but  later  it  may  be  bony. 
The  prominent  ridge  with  the  soft  center  gives  a  sensation  some- 
what like  that  of  a  depressed  fracture.  Sometimes  on  pressure  there  is 
obtained  a  sort  of  parchment'crackling.  This  is  generally  found  as  the 
swelling  is  subsiding,  and  is  sometimes  clearly  due  to  the  formation 
of  minute  bony  plates  upon  the  inner  surface  of  the  periosteum.  It 
may  be  found  when  there  is  nothing  but  thin  coagula  to  explain  it.  In 
i-ertain  cases  following  severe  traumatism,  cephalhematoma  may  be 
complicated  with  wounds  of  the  scalp,  fracture  of  tlie  skull,  and  even 
lacerations  of  the  dura  mater  or  the  brain.  In  such  cases  the  tumor 
may  become  inflamed,  but  in  the  spontaneous  cases  this  is  extremely  rare. 
The  usual  signs  of  abscess  develop,  which  may  open  externally  or  bur- 
row.    Fortunately  this  termination  is  seldom  seen. 

As  a  rule,  without  any  interference  the  uncomplicated  cases  go  on 
to  recovery.  The  complete  disappearance  of  the  tumor  may  be  expected 
in  from  six  weeks  to  three  months,  depending  on  its  size;  but  a  hard, 
uneven  elevation  may  remain  at  its  site  for  a  longer  time.  The  cases 
due  to  severe  traumatism  are  more  serious,  the  gravity  depending  not 
ujjon   the  cephalhematoma  but   upon   the   complicating  lesions. 

Dmi/nosis, — Cephal hematoma  may  be  confounded  witii  encephalocde. 
This,  liowevcr,  occurs  along  the  line  of  the  sutures  or  at  the  fontanels,  is 
partially  reducible,  pressure  causes  cerebral  symptoms,  and  frequently 
the  tumor  increases  with  respiratory  movements.  Caput  eucccdaneum 
often  appears  in  the  same  place  as  a  cephalhematoma  and  at  the  same 
time,  but  this  is  an  edematous,  not  a  fluctuating  tumor,  and  begins  to 
disap{>ear  by  the  second  or  third  day.  From  a  depressed  fracture  of 
the  jikulK  it  is  ditferentiated  by  the  fact  that  in  cephalhematoma  there 
is  a  tumor  and  not  a  depression;  the  prominent  margin  which  is  raised 
aUne  the  contour  of  the  skull  is  not  osseous  and  the  skull  can  be  felt 
at  the  lH>ttom  of  the  center  of  the  tumor. 

Trfatmeni. — The  treatment  in  the  iniconiplicated  cases  is  simply 
pr«»ttHtive,  all  such  cases  tending  to  spontamH)us  recovery.  No  local  or 
irt-ntTal  treatment  to  promote  al)sor|)tion  is  rc([nirc(l.  The  cliihl  should 
W  S4J  phhtMl  and  so  hanillcd  that  no  injury  may  be  (h)ne  to  the  aflected 
part.     Compresses  are  unnecessary.     If  complications  exist,  such  as  in- 
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jury  tu  the  bones,  diira»  or  bmiii,  they  are  to  he  treate^l  in  aceordance 
with  genera!  siirgieal  prineijiles.  Operative  iiiterfereiiee  is  called  for 
only  when  suppuration  has  oeeurred^  or  when  there  are  brain  symptoms 
whieh  point  to  the  existence  of  internal  aa  well  as  external  cephalhema- 
toma. 

Visceral  Hemorrhages, — Wliile  the&e  are  moKt  frequent  in  large  thil- 
dren  and  fnUowin^^  flidituH  labors,  they  may  occur  in  small  children 
and  where  the  labor  has  been  easy  and  normal — their  occurrence  here 
being  due  to  the  feeble  re^istanee  of  the  blood-vessels.  From  one  hun- 
dred and  thirty  autopsies  upon  .^t ill-bom  children  or  those  dying  soon 
after  birth,  Spencer  concludes  that  intracranial  hemorrhages  are  more 
frequent  in  bead-forceps  than  in  breech  cases,  and  more  frequent  in 
breech  than  in  natural  vertex  deliveries.  Other  visceral  hcmonbagee 
are  much  mure  frequent  in  hreech  eases. 

Not  all  visceral  beniorrliages  are  to  he  classed  as  traumatic.  They 
are  often  seen  witli  the  siMjtitaneous  hemorrhages  from  the  skin  or 
mucous  membranes.  When,  however,  tbey  are  single,  they  seem  to  be 
of  traumatic  rather  than  of  pathological  origin. 

The  most  important  of  the  visceral  hemorrhages  are  intracranial. 
These  are  discussed  in  the  chapter  devoted  to  Birth  Paralyses.  Rarely 
there  may  be  large  hemorrhages  into  the  lung.  Here  the  blood  fills  the 
air  vesicles  and  the  snnitl  Itroncfii,  and  c(jagula  may  l>e  found  even  in  the 
larger  bronchi.  A  large  part  of  a  lobe  or  an  entire  lobe  may  l>e  invoIvedU 
On  section  the  condition  resendjles  atelectasis,  and  it  may  give  the  ph}si- 
cal  signs  of  wnsolidation. 

The  abdominal  visc^era  suffer  n^ore  than  those  of  the  t!iorax  bei^UBe 
less  protected  against  pressure.  Small  hcniorrhages  are  not  uncommon 
upon  the  surface  of  any  of  the  viscera  covered  by  peritoneum.  Intra- 
peritoneal hemorrhages  are  rare,  but  may  be  very  extensive,  amoimting  ■ 
to  six  or  eight  ounces.  Sonieliujcs  no  ruptured  vessel  can  be  found.  The 
hemorrhage  may  he  ]>rimarily  in  the  j*eritoncal  cavity,  or  it  may  result 
from  rupture  of  one  of  the  viscera,  especially  the  suprarenal  capsule.  It 
may  be  large  enough  to  produce  death  from  loss  of  blood. 

Small  surfare  benu>rrbages  of  the  liver  are  not  infrequent.  Occa- 
sionally one  of  ct»nsiderable  size  occurs  separating  the  peritoneal  cover- 
ing and  forming  a  tumor  generally  u|K>n  the  superior  surface.  Such 
laceration  nniy  lie  produced  iluring  labor,  and  a  slow  accumulation  of 
blfMKl  may  take  place  beneath  the  capsule,  death  resulting  from  rupture 
into  the  peritoneal  cavity.  Laceration  of  the  capsule  of  the  liver  in  a 
8till-lK)ru  infant  has  been  reported.  Of  tfie  large  hemorrhages,  those 
into  the  suprarenal  capsides  are  perhaps  the  most  frequent.  The  cap- 
sule may  he  distended  Ut  nearly  the  size  of  an  orange,  llie  kidney  being 
surrounded  by  a  mass  of  blood-clots.     BIcxhI  may  be  extravasated  into 
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the  retroperitoneal  eoinicctivo  titisiic  and  rupture  niny  take  plarc  into 
the*  peritimeal   tavity. 

Ejseept  in  the  intracranial  variety,  visceral  hemorrhages  cause  few 
symptoms,  and  in  the  great  majority  of  eases  the  diagnosiij  h  not  made, 
Intrapulmonary  hemorrhages  have  given  rise  to  the  signs  of  cousolida- 
ticrti  of  the  lung  and  even  to  hemoptysis.  The  ahdominal  licmorrhages 
are  the  most  ol)8ciire.  There  may  he  a  genenil  ahcluminal  distention 
with  the  iiHnal  symptoms  of  loi^i*  of  blood,  or  there  may  hf  a  circum- 
ftcribed  swelling.  In  many  eases  nothing  is  noticed  until  rupture  of  a 
mibperitoneal  hemorrhage  takes  place  into  the  general  peritoneal  cavity, 
when  there  may  L)e  {Sudden  colla|fsc  and  death. 

The  visceral  hemorrhages  are  not  amenable  to  treatment.  The  prog- 
nosis depends  u[i4m  the  a'vav  and  p4js[tion  of  tlie  hemorrhage.  In  the  cases 
of  ahiiominal  ht-murrhage  tiic  diagjiosis  in  cxlrenK^y  ohsrure  and  ib  rarely 
made  during  life. 


SPONTANEOUS  HEMORRHAGE.S^THE   HEMORRHAGIC  DISEASE  OF 

THE  NEWLY  HORN 


A  disposition  to  bleeding  is  seen  with  many  diseases  of  the  first  few 
dayi  of  life,  especially  those  of  an  infectious  character  like  syphilis  and 
pYemia.  With  most  of  these,  however,  the  hemorrhages  are  small  and 
thtr  condition  may  he  compared  to  the  hemorrhagic  tendency  seen  in 
certain  forma  of  infection  of  later  life,  such  as  measles,  smallpox^  and 
innt  t^ndocarditis,  TIktc  is,  however,  a  class  of  cases  in  which  the 
rhages  are  not  associated  with  any  other  known  prmress,  and  in 
Ybteh  the  escape  of  blood  from  the  small  blood-vessels  is  the  chief  or 
eitefitial  symptom.  In  these  cases  the  bleeding  is  mnrh  more  extensive 
Uum  in  the  others  mentioned.  These  hemorrhages  are  characterized 
by  the  fact  that  they  are  spontaneous  in  origin,  having  no  cxjnneetion 
with  deliver>%  they  are  mnltifde  in  location,  they  tend  to  cease  spon- 
tati4»Uiily  after  quite  a  limitcfl  time,  but  they  arc  often  greatly  inflneneed 
by  troatmetit.  They  are  most  often  from  the  mncons  memhraneg  of 
the  storoach  nut]  intestines,  ur  fntm  the  umbilicus  or  l»eneath  (he  skin, 
bat  they  lUfty  he  from  alnntst  any  muct>us  surface  or  into  any  organ  nf 
the  body. 

WdiAofj, — Thesi*  lu*mt>rrbiigcs  nre  not  rnmrnon,  and  are  met  witfi 
tniire  often  in  institntions  than  in  private  prattire.  In  5^225  births  in 
the  Boston  Lying-in  Asylum,  Townseml  rcfwirts  l\2  eases  of  hemor- 
filage,  or  0.6  per  cent.  In  the  Lying-in  Asylum  of  Prague,  Hitter  oIh 
•erretl  190  ea^^es  in  Ki.lMMI  hirtlis,  or  1.4  per  cent*  In  the  Foundling 
Ainrlain  of  Prague,  Epstein  reiH»rt«  hemorrhages  in  H  per  cent  of  710 
mfatitii. 
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The  eondition  is  not  a  manifestation  of  hemophilia.  Only  12  of 
57 G  bleeders  whose  hifitorie*  were  collected  by  Grandidter  had  a  his- 
tory of  heriiorrliJii^*^  ni  thi!  time  *if  the  fallintr  off  of  the  von],  and  symp- 
toms very  rarely  appeariMl  Itefore  tbo  oiul  of  the  fir^t  year.  Hemorrhages 
in  the  newly  born  are  only  slightly  more  frequent  in  males,  while  in 
hemopliilia  they  predominate  13  to  1.  The  hi^morrha«^ic  disease  of  the 
newly  horn  is  sf^f-limited,  and  runs  a  definite  course  to  recovery  or 
death.  The  tendency  to  bleed  does  not  extend  beyond  a  few  wceke,  and 
often  hists  bnt  a  few  day^.  Circimteision  hna  been  done  within  a  few 
dayn  after  the  eestiation  of  the  hemorrhages  withont  any  unusual  bleed- 
ing. In  a  ease  under  our  observation  with  the  most  extensive  subcutane- 
ous hemorrhages  we  have  ever  seen»  all  tendency  to  Ideed  had  ceased 
before  tJie  separation  of  the  cord,  although  there  had  previously  been 
bleeding  at  the  navel  The  bleeding  occurs  with  alK>ut  equal  frequency 
in  feefde  and  in  well-nonrished  infnnt^,  Syphilis  is  associated  in  bnt  a 
small  proportion  of  the  cases.  On  the  other  hand  of  13'^  cases  of 
congenital  syphilis  observed  by  Mracek,  only  14  per  cent  suffered  from 
hemorrhages. 

An  association  with  sepsis  has  sometimes  been  noted.  Of  the  GI 
eases  observed  by  Epstein  not  less  tlian  29,  nnd  of  the  11)0  eases  of  Hitter, 
24  were  associated  with  sepsis.  During  one  year  of  our  service  at  the 
Nursery  and  Child's  Hospital  there  were  H  marked  cases  of  hemorrhage 
in  about  225  deliveries.  While  more  cases  of  sepsis  occurred  among 
the  children  daring  that  year  tlmn  usual,  it  w^as  striking  that  not  one  of 
these  hemorrhagic  lases  gave  any  evidence  of  sepsis,  and  that  none  of  the 
septic  cases  had  bleeding.  Yet  the  circumstances  in  which  these  hemor- 
rhages sometimes  occur  point  strongly  to  an  infectious  origin.  The 
results,  often  remarkable,  following  the  injection  of  human  blood  serum 
indicate  that  the  essential  cause,  in  the  largest  number  of  cases^  is  n  lack 
of  some  substance  in  the  blood  essential  to  coagulation.  Suflicient  studies 
have  not  yet  been  made  to  establish  the  preci.se  nature  of  these  blood 
changes.  The  results  of  treatment  wouhl  seem  to  show  that  the  cause  of 
these  hemorrhages  is  not  always  the  same. 

While  the  hemorrhages  are  not  traumatic,  bleeding  is  exceedingly 
prone  to  occur  in  the  skin  over  pressure  points  such  as  the  back,  the 
elbows,  the  occiput,  and  the  saerum.  It  is  also  common  from  the  mucous 
membranes  which  are  the  seat  of  pathological  processes,  especially  from 
the  eyes,  the  nose,  and  the  genitals. 

Lesions. — In  very  many  of  the  cases  t!ie  autopsy  shows  nothing  except 
the  licmorrhages  in  the  various  situations  and  the  blanching  of  the 
organs  due  to  the  loss  of  tdouil  The  hemorrhages  of  the  brain  are  usu- 
idlv  meningeal  and  dilTuse.  They  are  considered  more  at  length  in  the 
4'lnipter  upun   Birth   Paralyses.     The  pulmoiuiry  hemorrhages  are  nsu- 
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My  MUall  and  unimportant,  and  large  hemorrhages  into  the  pleura  or 
perieariiiuni  are  very  rare.  The  sttanaeh  jmd  iutestiues  may  eoniain 
eotifiiderable  bl<xKl  variously  disorganized  in  the  ditTerent  parts  of  the 
ciinal,  and  there  may  Im?  e^t'h)^no.^e!^  of  the  mucous  meml^rane.  Jo  addi- 
tiou,  uleers  may  he  found  in  the  stonuieh  and  duodemun.  In  twenty- 
four  Qutopgiefi  upon  eases  with  hemorrhage  from  the  8tomaeh  and  intea- 
tines  ndleeted  by  Dusser,  uleer.s  were  found  in  tlie  stumneh  in  nine 
cttses,  and  in  ihv  intestines  in  four,  The^e  uleers  are  multiple^  i^malU 
and  usually  suptTfieial,  but  may  extend  to  the  niuseukr  eoat  and  may 
even  perforate.  The  intestinal  uleers  are  found  only  in  the  duodenum 
and  resemble  those  of  the  stomaeh.  The  cause  of  these  uleers  is  some- 
what obwure;  some  of  them  are  undoubtedly  dependent  upon  inflam- 
tory  ehangeH,  proliably  of  infeetious  origin;  others  have  been  eoni- 
led  to  the  peptie  uleers  of  later  life,  and  are  attributed  to  thrombi  in 
the  WckmI' Vessel 8  of  the  moeous  mend>rane-  These  uleers  are  found 
111  but  a  small  proportion  of  the  eases  in  which  ldee<tiii^  oeeurs  from 
the  alimentary  trart,  and  they  may  be  wanting  even  when  it  has  been 
fiery  profuse.  Small  extravasations  may  be  seen  upon  the  surface  or 
in  Hie  subetance  of  luiy  of  tlie  abdominal  organs.  The  ehanges  found 
ia  tlie  blood  have  not  been  uniform. 

Symptoms. — The  onset  is  most  frequently  in  the  first  week  of  life; 
Tery  rarely  after  the  twelfth  day.  The  hemorrhages  are  usually  mul- 
iiplc.  Their  location  in  Hitlers  100  eases  was  as  follows:  Umbilicus, 
13d  (umbilieuii  alone^  97);  intestines,  39;  mouth,  28;  stomachy  20; 
letivae,  20;  ears,  9.  In  Townsend's  50  eas4?g:  Intestines,  20; 
14;  mouth,  14;  nose,  12;  umbilicus,  18  (umbilieys  alone,  3); 
ctibeutaneous  ecehymoses,  21;  abrasion  of  gkin^  1;  meninges^  4;  eephal- 
besnatonut,  3;  abdomen.  2;  pleura,  lujigs,  and  thymus,  1  each. 

In  many  eases  nothing  is  noticed  until  the  hemorrhage  begins.  The 
first  bkediug  noti(*cd  may  be  from  the  stomach,  intestines,  or  any  of  the 
BUSeouji  surfaces,  beneath  the  skin,  or  from  the  umbilicus.  The  amount 
of  blood  lost  in  most  eases  is  not  great,  but  there  is  a  continuous  oozing. 
The  total  hemorrhage  may  be  only  a  few  drams  or  it  may  reach  several 
otmetfi.  The  general  condition  is  one  of  considerable  prostration,  often 
from  Ibc  outset.  In  all  eases  there  is  rapid  loss  of  w^eight.  The  tcm- 
piffatQre  may  be  high,  low,  or  subnormal.  A  marked  elevation  of 
temperature  may  depend  not  u|>on  the  hemorrhage  but  upon  associated 
eooditiomi.     In  a  large  number  of  the  eases  there  is  diarrhea. 

Tha  duration  of  the  disease  in  eases  which  recover  is  usually  but  one 

^^b  two  days.     In  fatal  cases  it  is  rarely  nujre  than  three  days,  and  often 

^^B^  tbim  om*.     iH'Hth  nmy  result  from  tlie  gradual  failure  of  alt  the  vital 

^^■bioet  or  from  rapid  logs  of  blood. 

W         UmbUicai  Htmorrhage.—k  slight  oozing  from  the  umbilicus  not  in- 
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frcqutjutly  occurs  when  I  lie  ligature  has  been  iniprnperly  applied.  This 
is  generally  lofitrolletl  by  simple  measures.  Spontaneous  hemorrhage 
is  quite  dilTerent,  It  occurs  rather  later  than  bleeding  from  the  mucous 
membranes,  usually  occurring  bet\veeu  the  fourth  and  the  seveoth  day. 
There  may  be  bleeding  into  the  cord  as  well  as  from  its  free  extremity* 
A  flight  ^tain  npou  the  dressing  is  usually  the  first  note  of  warning, 
hut  in  exceptional  cireurai?tance:?  a  gush  of  blood  is  the  first  symptom. 
The  hemorrhage  may  be  temporarily  arrested  by  various  means,  hut  it 
shows  a  strong  teo<lency  to  reciir  in  spite  of  everything  which  is  done, 
Tlie  usual  duration  is  two  or  three  days.  It  has  been  known,  however, 
to  persist  for  twelve  or  fourteen  days,  and  it  may  be  fatal  in  less  than 
twenty-four  hours  from  the  time  it  is  noticed. 

Hemorrhage  from  the  Stomach  and  Inleslines. — Bleeding  oceura 
much  less  frequently  from  the  stomach  than  from  the  intestines.  The 
latter  is  called  melrmi.  (Tastro-t>nteric  hemorrhages  begin,  in  the  great 
majority  of  cases,  during  the  iirst  three  days  of  life.  The  blood  vomited 
is  usually  in  dark-brown  masses,  and  not  very  abundant;  more  rarely 
it  m  bright  red.  The  quantity  varies  from  one  dram  to  half  an  ounce. 
Vomiting  is  liable  to  he  excited  by  nursing.  The  blood  discharged  from 
the  bowels  is  always  dark  colored,  usually  intimately  mixed  with  tlie 
stooly  very  rarely  in  elots.  If  in  doubt  between  blood  and  meconium, 
one  should  look  for  the  corpuscles  with  the  microscope.  When  this  is 
not  conclusive  on  ac*count  of  the  disorganization  of  the  corpuscles,  a 
chemical  test  for  hemoglobin  should  be  made.  Concealed  hemorrhage 
into  the  stomach  may  take  place,  which  may  even  he  sulticient  to  pro- 
duc*e  death,  no  blood  being  vomited  or  passed  by  the  bowels.  In  such 
ca&es  the  autopsy  may  reveal  quite  a  large  quantity  of  blood  both  in  the 
stomach  and  intestines. 

Jlcmorrhage  from  the  Mouth, — The  quantity  of  Wood  is  rarely  large; 
hut  it  is  here  that  it  is  often  first  seen.  Its  source  may  be  the  mucous 
membrane  of  the  mouth,  pharynx,  esophagus,  stomach,  or  lironchi.  It 
may  be  associated  witli  ulceration  of  the  hard  palate,  with  llirush,  or  with 
fissures  of  the  lips. 

Hemorrhages  from  the  moat  arc  infrequent,  and  are  more  often  due  to 
syphilis  than  to  other  causes.  These  are  rarely  profuse,  hut  arc  fre- 
quently repeated. 

Subcutaneous  Hemorrhages. — These  often  appear  in  places  exposed 
to  pressure,  such  as  the  sacrum,  heels,  occiput,  or  back,  hut  may  occur 
anywhere.  In  some  cases  these  hemorrlmges  are  very  extensive,  as  in 
one  recently  under  observation,  where  nearly  one-third  of  the  thorax  was 
covered.  Wlien  they  occur  alone  or  form  the  priii*  ipal  lesion,  the  proa 
nosis  is  favorable. 

Hematuria. — ^Tbe  urine  is  not  only  stained  with  blood,  but  mmi 
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iiitie«  contains  clota.  /Yhh  lii^morrhage  may  have  its  origin  in  tht-  bla*!- 
der,  urt^thra,  or  ki^lney.  BI^hI  coining  from  the  ki^lney  ia  R>metimes 
due  to  the  irritatioo  of  uric-acid  infarctions,  and  may  hiive  iiutliing  to 
do  U'iih  the  general  hemyrrhagie  disease. 

■  Hemorrhcuje  from   the  Conjunctiva. — Tia*  bluod   usually   comics   in 

■  dropg  from  between  the  cyelid.s,  chiefly  from  the  tnrsnl  surfate.     It   is 
I  j^i*m*nilly  [>reiX'ded  by  conjunctivitis. 

I  Hetmyrrhofje  from  the  Female  Genitals. — Thi8  not  infrequently  oc- 

I  rtirs  withrmt  hemorrhageR  elsewhere,  and   umler  such  circum,stanees  is 
I   rarely   8eriou».      (Uilling^worth    collected    thirty-two    cases    in    children 
I  under  six  weeks  of  age — no  ease  having  resulted  fatally.    These  are  not 
^M0  U»  regarded  ag  eases  of  precocious  mental ruaticui. 
^^"    Diagnoalf.^ — This  is  generally  easy,  as  I  he  hemorrhages  are  usually 

■  multiple  and  some  of  ihem  external.  A  slight  hemorrhage  from  the 
tnti^tine  may  Ik*  ensily  oviTbM*ked.  F.arge  hemorrhages  into  the  in* 
U*riial  organs  also  are  ohsrure  iind  not  often  nxognized.  Sjmritms 
befnorrhagc*$i  from  the  stomaeh  may  o*'cur,  Idood  being  vomited  whieh 

been  swallowed  during  birth  or  oursiTig.     The  source  of  bleeding 
■y  also  be  the  mouth,  nose,  or  pharynx,  and  sometimes  blood  is  swal- 
lowed in  large  quantities  and  afterward  vomited.    These  cavities  should 
therefore  alw^ays  be  examined,  since  local  treatment  nuiy  be  etfic^eions. 
Sypiiilis  should  lie  suspt^cted  wdien  the  bleeding  is  chietly  nasal. 

Prognosis, — Before  the  introduction  of  treatment  with  human  hlood 

mm  the  hemorrhagic  disease  m  the  newly  h*)rn  bad  a  very  bad  prog- 

%h^    Of  7o9  eases  collectetl  by  Townsend,  the  mortality  was  71>  per 

iL    No  case  should  be  looked  upon  as  hopeless,  for  perfeet  re<'overy 

lias  rrf»^ntf*dly  taken  place  wiien  it  seemed  impossible. 

Tre^meat — LiX'a)  measures  nu»y  be  *-niploycil  in  all  external  henitir- 
rhi^ges  with  some  prospect  of  benetit.  The  bleeiling  pt>ints  may  be 
touched  with  persulphate  of  iron  or  with  chromic  arid  fused  up«)n  a 
probe^  or  fresh  human  blood  or  human  serum  may  be  ajjplied  locally. 
Theie  measures  may  be  employed  alone  or  in  ctmibination  with  pressure, 

IAIthougli  recoveries  have  been  reported  f*dlow  ing  the  use  of  a  great 
rarieiy  of  ri*juedies,  it  is  by  no  means  establishtd  that  the  result  wad 
due  to  the  dnigs  employed.     Many  of  tlie  milder  eases  recover  without 

Iany  spetdal  treatment     On  the  wholt%  the  mciliciual  treatment  is  very 
tstuttliafactory*    Epinephrin  is  of  doubtful  benefit.    Gelatin  has  had  many 
adfocates.     It  is  used  by  subeutaneous  injection.     A   5-to-lO-per-cent 
sottition  whieh  has  t>een  twice  sterilized  is  employed,  from  25  to  50  c.  e. 
h^Xkg  admiimtered  two  or  three  times  daily.     Cak^ium  lactate  in  some 
^     iniliiioes  appimrs  to  exert  a  positive  effect.    It  may  be  given  in  frequently 
sled  doses  xtp  to  20  or  30  grains  a  day. 
Tlie  most  eilkient  treatment  is  transfusion,  first  practiced  by  Carrel. 
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It  should,  if  possible,  be  performed  whenever  the  loss  of  blootl  has  been 
great  From  ixi  tci  IfyO  c%  e.  nmy  be  gfvcn,  This  iKit  only  rejjlafCfi  blood 
lost  but,  in  the  vast  majority  of  eases,  stops  further  bleeding  at  onee.  lis 
action  seems  sped  fie  and  the  effects  of  transfusion  are  often  truly  mar- 
velous. That  the  sulu-utiineous  or  intramui^eular  injeetion  of  human  blood 
serum  would  control  these  hemorrhages  was  first  shown  by  J.  E.  Welch. 
Almost  e<|ually  effieaciouB  is  the  injection  of  human  blood  in  the  mme 
manner.  Usually  30  to  40  c,  e,  of  blood  or  blood  serum  is  injected  at  one 
time,  and  this  should  be  repeated  every  few  hours,  if  blectling  continues. 
For  transfusion,  only  the  blood  of  a  parent  should  be  used  without  pre- 
vious hemolytic  tests ;  for  subcutaneous  use*  blood  from  auy  beiilthy  person 
will  answer  as  w^el!,  Tlie  subcutaneous  injection  of  horse  serum  has  a 
certain  value  in  these  ceases  and  should  be  eniidoyed  when  it  is  impractical 
to  obtain  human  blood  serum-  It  w^  however,  distinctly  inferior.  In 
stmie  instances  thronduiu  prepared  according  to  tltc  metbnd  nf  HowelU 
has  caused  a  lessation  r»r  the  beniorrhage.  A  small  proportion  of  patients* 
however,  are  not  trnprovcfl  by  the  measures  mentioned,  aud  in  spite  of 
them  bleerlrng  may  continue.  These  suggest  a  difFcrent  etiology  of 
which  we  have  as  yet  no  clue.  The  general  treatment  shoubl  have  refer- 
ence to  maintaining  the  nutrition  by  careful  feeding,  judicious  stimula- 
tion, and  attention  to  the  ciriuktion*  the  Iwdy  temperature,  and  the 
general  condition  of  the  child. 
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BlliTH  paralyses  are  chiefly  due  either  to  pressure  upon  the  child  by 
the  parts  of  the  mother  or  to  artifu-ial  means  employcHl  in  delivery. 
They  may  be  c^erebral,  spinaU  or  peripheral. 

Ct'rehral  pnrahjsea  are  in  almoi^t  every  instance  due  to  meningeal 
hemorrhage,  and  accompanied  by  a  certain  amount  of  injury  to  the 
brain  substance.  Very  infrequently  they  depend  upon  cerebral  hemor- 
rliage,  laceration  of  the  brain,  or  pressure  from  a  depressed  frat^ture. 

Spinal  paralyses  are  extremely  rare,  and  ordy  a  few  examples  are  on 
record.  They  are  ilue  to  Iac*eration  of,  or  hemorrhage  into,  the  cord  or 
iisi  memliranes.  These  lesions  produce  paraidegia,  the  exact  distribution 
of  wdiich  de|>ends  upon  tfie  pi^tint  at  which  the  cord  is  injured. 

Peripheral  paralyser  usually  affect  the  face  or  the  upper  extremity. 
Paralysis  of  the  face  is  due  in  most  cases  to  the  apph'cation  of  for- 
ceps.   Paralysis  uf  the  upper  extremity  is  most  frequently  of  the  ^'upper- 
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arm  type/*  and  is  known  as  the  I)iH*heiiin?*Krl>  [mralysia.  It  usually  fol- 
low*! extraction  in  brewh  presentations.  Peripheral  paralysis  of  the  lower 
extremity  is  almoet  unknown. 

CEREBRAL  PARALYSIS 


Cerebral  paralysis  is  often  used  syuonymouHly  with  meningeal  bemor- 
rhage.  This  lesion  is  not  infrequent,  and  i&  of  great  importance  not 
only  from  it««  immediate  effects,  but  l)eeause  upon  it  depend  many  of  the 
cerebral  puralvi-es  seen  in  later  life.  According  to  Cruveilhier,  at  least 
one-third  of  the  deaths  of  iniantB  which  occur  during  parturition  are 
due  to  this  cause. 

Etiology* — The  same  predisposing  causes  exist  in  the  cases  of  menin- 
geal hemorrhages  as  in  others  occurring  at  this  time.  A  fioiall  number 
of  rasc*s  are  associated 
witli  syphilis;  others 
with  pyogenic  infection. 
In  a  few  cases  there  is  a 
ht«tor}*  of  an  injury — 
iwtiaUy  a  fall  or  bh:)W 
upon  the  abdomen — dur- 
ii^^  llie  last  UKintb^  of 
ptfgltaney,  Meuingea  1 
hemgyrrhage  may  occur  ij> 
one  of  the  lesions  in  tin- 
bi*itiiirrha|ri«*  disease  of 
the  newly  lM*rn,  Ttie 
lootft  important  caust^s, 
IwmiVir,  are  connecled 
with  parttirition.  These 
lieiiiorrhageA  are  essen- 
imllj  mechanical,  and 
arc  favored  by  every- 
thkng  which  increases  or 
pmlongs   pressure    upon 

the  bead.  The  conditions  with  wliicli  t!iey  are  associated  arc  tedious  labor, 
Ureech  pr»entations  with  difficulty  in  extracting  the  head,  instrumental 
delrTeriei^  and  premature  births.  The  majority  occur  in  (irst-born  chil- 
dren.   In  many  of  t!»c  cases  tliere  is  also  a  liemorrhagc  nntt^ide  the  skull. 

Ledofti. — The  hemorrhages  may  lie  large  or  small.  If  small,  ihey 
an?  frequently  multiple  and  are  foun*!  scattered  over  the  convexity. 
In  iiiuil  circumstan<'es  they  are  usually  beneath  the  arachnoid. 
Edania  of  the  brain  is  often  associated  with  them.     It  is  doubtful  if 
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very  Bmall  heniorrhages  that  may  clause  little  more  than  a  discolora* 
tion  of  the  meiiingc8  are  sufllrient  to  aceouut  for  death.  They  are 
found  so  frequently  when  there  liavc  been  no  symptoms  referable  to  the 
brain  that  it  is  a  question  if  they  are  not  quite  a  common  sequel  of 
labor,  Ijarger  hemorrhages  may  he  at  the  base  or  at  the  convexity  and 
either  io  the  anterior  or  posterior  part  of  the  skull.  When  upon  the 
convexity,  the  blood  usually  eomes  from  the  veins  ascending  from  the 
middle  cerebral  region  to  the  lateral  aspects  of  the  superior  longi* 
tudinal  sinus.  These  are  lacerated  by  the  over-lapping  of  the  parietal 
bones*  Convexity  hemorrhages  are  rarely  limited  to  one  hemisphere, 
although  the  one  side  may  be  much  more  affected.  It  is  usual  for 
the  blood  to  gravitate  toward  the  base  and  become  diffused*  Nearly 
the  entire  surface  of  the  brain  may  be  covered.  Hemorrhages  are  fre- 
quently found  over  tlie  cerebellum  and  the  occipital  lobes  of  the  cere- 
brum; these  are  usually  due  to  rupture  of  the  tentorium.  While  this 
may  allow  of  some  extravasation  of  blood  above  the  tentorium,  the 
entire  ejctravasation  is  often  beneath  it.  Kuptnre  of  the  tentorium 
is  usTjally  due  to  marked  lateral  compression  of  the  head,  hut  may 
occur  when  the  pressure  is  anteroposterior.  It  is  apparent  that  hemor- 
rhages may  result  very  rarely  from  marked  venous  congestion.  In  this 
way  is  explained  the  hemorrhage  which  is  occasionally  foimd  in  the 
lateral  ventricles  alone.  This  comes  from  rupture  of  the  straight  sinus 
or  of  the  great  vein  of  Galen.  Hemorrhages  between  the  dura  and  the 
skull  may  be  said  never  to  occur  except  when  associated  with  fracture- 
If  the  child  is  still-born,  or,  if  death  has  occurred  on  the  first  or  second 
ihy,  the  blood  is  partly  Ruld  and  partly  coagiilated  ;  later  it  is  entirely 
coagidated  and  may  have  nudergonc  partial  al»sorption.  The  amount 
of  extra vasated  blood  varies  between  one  dram  and  two  ounces,  the  aver- 
age amount  being  aWit  one-half  ounce.  The  blood  extends  into  the 
fissures  Ijetween  the  convolutions  and  sometimes  into  the  ventricles 
along  the  choroid  plexus,  although  this  is  rare.  In  large  hemorrhages 
the  brain  substance  is  softened  and  in  places  may  be  quite  disintegrated; 
but  with  small  extravasations  these  changes  are  very  slight  and  hard 
to  demonstrate  to  the  naked  eye.  In  cases  which  survive  for  two  or 
three  weeks  there  is  usually  a  certain  amount  of  meningitis.  The  later 
changes — those  of  arrested  development  of  the  cortex  and  cerebral  sclero- 
sis— will  be  considered  in  the  chapter  devnted  to  Cerebral  Paralysea 
in  the  section  on  Diseases  of  the  Nervous  System.  Hemorrhages  into 
the  membranes  of  the  upper  part  of  the  cord  are  found  in  a  large  pro- 
portion  of  the  fatal  eases,  .\ssociated  hemorrhages  of  the  lungs  and 
other  organs  are  not  uncommon. 

Symptoms, — ^If  the  henuirrhage   is  large,  the  child   is  usually  still- 
Um'ii,  although  the  fetal  movenierits  may  have  been  active  up  to  th« 
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commoncement  of  labor.  When  the  hemorrhage  is  not  m  large  as  to  be 
immediately  fatal,  the  child  may  show  no  symptonis  except  dulness  or 
ipor,  with  feeble  or  irregular  respiration,  death  following  within  the 
8t  twenty-four  hours,  A  large  proportion  of  the  infants  are  born 
aaphyxtatedy  and  frequently  they  are  resuscitated  only  after  consider- 
able effort.  They  nurse  feebly  or  not  at  alL  Convulsions  arc  common 
in  eaaed  which  last  for  four  or  five  days,  and  more  with  hemorrhages 
si  the  convexity  than  with  those  at  the  base.  Opiiithotonus  is  often 
present,  also  general  rigidity  of  the  extremities,  clenching  of  the  hands, 
and  increased  knee-jerks.  Karely  tlu^re  is  conifjlete  relaxation  of  all 
the  mu&cles.  Sometimes  there  are  automatic  movements.  The  respira- 
tion is  usually  disturbed ;  in  most  cases  it  is  slow  and  irregular.  The 
pulse  is  feeble  and  usually  slow.  The  pupils  arc  more  frequently  con- 
tracted than  dilated,  and  there  may  be  oscillation  of  the  eyeballs.  There 
ly  be  a  slight  exophthahnus.  In  largo  hemorrhages  Ihcrc  tj*  marked 
ilging  of  the  fontanel,  and  often  reparation  of  the  sutures.  If  the 
hemorrhage  covers  one  hemisphere,  there  is  complete  hemiplegia  of 
opposite  side.  Small  bx-alized  cortical  hemorrhages  may  cause 
ily.4is  of  the  face,  arm,  or  leg,  according  to  the  jmsilion  of  the  lesion^ 
or  localized  convulsions.  In  large  hemorrhages  at  the  base  convulsions 
and  death  occurs  early,  usually  in  the  first  two  days.  In 
ire  cortical  hemorrhages  convulsions  and  rigidity  of  the  extremi- 
ties are'  frequent,  and  life  may  be  prolonged  indefinitely.  There  is 
ttstially  no  fever,  but  exceptionally  the  temperature  may  be  high. 

The  majority  of  the  fatal  cases  die  within  the  first  four  days.  In 
those  Usting  a  longer  time  the  symptoms  are  tonic  spasm  of  the  trunk 
or  of  one  or  more  of  the  extremities,  with  localized  paralysis — mono- 
plegia, diplegia,  or  hemiplegia,  according  to  the  lesion — and  localized 
or  general  convulsions  often  continuing  for  two  or  three  weeks  and 
idually  axibsiding.  In  the  mildest  cases  nothing  abnormal  may  be 
iced  until  the  child  is  old  enough  to  walk  or  talk.  In  those  more 
anere  there  may  In?  gradual  and  continuous  improvement  of  the  early 
*ymptonis»  and  the  case  may  go  on  to  apparent  recovery,  but  usually 
there  is  some  permanent  damage  to  the  brain. 

The  main  diagnostic  symptoms  in  recent  cases  are:  bulging  fontanel, 
dow  pulse^  stupor,  rigidity,  increased  reflexes,  convulsions,  and  paralysis, 
fvpedally  when  localized,  and  opisthotonus.  These  vary  with  the  extent 
and  situation  of  the  lesion.  Lumbar  puncture  has  very  doubtful  value. 
Prognofiis.^ — A  large  hemorrhage  at  the  base  quickly  causes  death; 
if  it  IS  located  at  the  convexity,  all  hough  tlie  child  may  survive,  there  is 
alwaya  aerious  damage  to  the  bfain.  Even  from  small  hemorrhages 
permanent  injury  usually  results,  though  the  extent  of  this  may 
he  c^  rdt^iit  r«*r  years. 
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Treatment — This  is  mainly  prophylactic,  the  chief  mdieation  being 
to  shorten  tedious  laliors  hy  the  early  usse  of  tht!  fort-eps.  When  the 
hemorrhage  has  heen  attributed  to  the  forceps,  the  damage  has  prob- 
ably  been  the  result  of  the  loiig-contmued  pressure  before  they  were  used* 
Nothing  can  be  done  after  delivery  to  limit  the  amouut  of  the  hemor- 
rhage, except  to  keep  the  child  as  quiet  as  p.>ssible.  The  removal  of  the 
clot  by  surgical  operation  has  been  siieceBsfnlly  accomplished  by  Cnshing 
and  others.  With  more  accurate  diagnosis  there  seems  to  be  no  reason 
why  a  certain  number  may  not  be  saved.  For  the  best  results  opera- 
tion should  be  done  as  soon  as  possible.  One  great  difficulty  is  that 
of  early  and  accurate  diagnosis.  Paralysis  whether  localized  or  general 
18  of  greater  value  in  diagnosis  than  are  convulsions.  The  latter,  how- 
ever,  are  especially  important  when  localized  or  continuous  and  threat- 
ening life.  The  operative  riifk,  while  eoueiderable,  is  not  to  be  measured 
against  the  permanent  mental  deficiency  usually  resulting  in  most  of  _ 
these  children  when  nothing  is  done.  Cases  with  similar  symptoms  ■ 
are  sometimes  seen  tn  which  there  is  no  extravasation  of  blood  found 
at  operation,  but  only  intense  congestion  with  an  excessive  serous  ex- 
udate. In  them  also  relief  may  follow  operation.  The  hopeless  outlook 
for  such  cases  when  not  relieved,  justifies  the  taking  of  great  risks. 
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The  usual  cause  of  facial  paralysis  is  the  use  of  the  forceps,  but  this 
does  not  explain  all  the  cases.  The  etiology  of  those  in  which  the  for- 
ceps have  not  Ijcen  used  is  still  s^jmewhat  obscure.  In  peripheral  facial 
palsy  the  nerve  is  pressed  uprm,  either  near  its  exit  from  the  stydomaa- 
toid  foramen,  or  where  it  crosses  the  ramus  of  the  jaw,  at  which  point 
the  parotid  gland  gives  it  but  little  protection  in  the  newly  liorn.  If  the 
lesion  is  in  front  of  this  point,  any  one  of  the  terminal  branches  may 
Ik'  afTected;  moet  frequently  it  is  the  temporofacial  branch.  As  only 
one  blade  of  the  forceps  commouly  touches  the  face  in  this  region,  the 
paralysis  is,  as  a  rule,  unilateral. 

Roullaiul  has  re[H:jrted  several  cases  not  due  to  the  forceps.  In  these 
the  pressure  is  believed  to  have  been  produced  by  the  promontory  of  the 
sacrum  at  the  superior  strait,  or  by  the  ischium  at  the  inferior  strait,  as 
paralysis  followed  when  the  head  vrm  long  arrested  at  one  of  these  points. 
It  was  not  seen  with  face  or  breech  presentations.  When  facial  paralysis 
is  of  central  origin  it  depends  generally  upon  a  meningeal  hemorrhage, 
and  the  arm  and  leg  of  the  same  si<le  as  the  face  are  involved.  It  is, 
however,  |x*ssible  for  a  very  snuill  cortical  hemorrhage  to  produce 
paralysis  of  the  face  only. 
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In  repose,  the  only  eymptt 


lotircd  may  be  that  the  eye  remains 
open  upon  the  affected  side,  owing  to  paralyeis  of  tlie  orbicularis  palpe- 
brarum. When  the  niiigdes  are  called  into  act  ion,  as  in  crying,  the 
whole  side  of  the  face  is  8een  to  be  alTected.  The  paralyzed  side  is 
aaooihf  full,  and  often  appears  to  be  somewhat  swollen.  The  mouth 
18  drawn  to  tTie  side  not  affected.  In  this  paralysis,  the  tongue,  of  course, 
u  not  implicated.  It  is  therefore  rare  that  nursing  is  seriously  in- 
terfered with.*  If  the  paralysis  is  of  central  origin,  only  the  lower  half 
of  tlte  face  is  involved,  while  in  peripheral  paralysis,  as  the  trunk  of 
the  nerve  is  injured,  tlie  upper  half  of  the  face,  including  the  orbicularis 
pttl|it*bnin]m^  is  also  affected. 

The  paralysis  is  generally  noticed  on  the  first  or  second  day  of  life, 
and  does  not  increase  in  severity.  Its  course  and  termination  depend 
aptm  the  extent  of  the  injury  done  to  the  nerve.  Some  idea  of  this  may 
aften  he  gained  by  the  amount  of  injury  to  the  soft  parts,  although  this 
ts  not  an  infallible  giiide.  In  cases  not  due  to  the  forceps*  the  paralysis 
ta  alight  and  disappears  in  a  few  days;  the  great  majority  of  tlie  forceps 
i!aaea  follow  the  same  favorable  course,  the  paralysis  gradually  disap- 
pearing without  treatment  in  about  two  weeks.  In  more  serious  eases 
it  may  last  for  months,  or  it  may  be  permanent.  The  reaction  of  de- 
gimenilion  is  present  in  these  severe  cases,  and  there  may  even  l)e  per- 
Lieptible  atrophy  of  the  muscles.  This  symptom  is  fortunately  extremely 
rare. 

Treatmeat — Xothing  should  be  done  for  tlie  first  ten  days  except  to 
prutoct  the  eye  and  keep  it  clean.  If  improvement  has  begun  by  the  end 
f jf  this  time,  the  probaiulitics  nre  that  tlie  case  will  require  no  treatment. 
If  no  improvement  has  taken  plai-e  by  the  end  of  the  third  or  fourth 
weekp  electricity  should  be  used  regularly  and  systemntically.  If  the 
ramcleB  respond  to  it,  the  faradic  current  nuxy  tie  employed;  if  not, 
galvanism  should  be  used»  The  electrical  treatment  should  he  continued 
fur  aeveral  months,  or  until  recovery  has  taken  place. 
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ThtJi,  sometimes  called  "obstetrii-al  jiaralysis"  nr  **Duchenne-Erb 
p«ralyaii*^  is  fortunately  not  a  common  condition.  It  is  almost  always 
tini]at<*ral,  though  occasionally  both  arms  are  involved.  It  may  result 
from  ipontaneous  delivery  but  is  vastly  more  frequent  following 
op*---' •  TTiterference  in  difficult  labor.  In  the  majority  of  cases  it 
m  due  to  manipulation,  though  it  may  occur  in  the  practice 

*!■  lUs  eonofictiofi  it  is  Ui  be  remembered  that  the  principal  pari  in  nunyng  is 
I7  tbe  tongue,  and  not  by  the  U[i«i. 
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of  tlie  most  skill fu!.  Pressure  from  llie  application  of  forcepsj  while 
a  pos.sibility,  is  an  infrtHjueot  cause,  thoygh  long  regarded  as  the  most 
important  one.  Tlie  injury  may  be  produced  by  any  mauipiilation  that 
foreiUly  draws  the  head  and  neck  away  from  the  shoulder.  This  puts 
tlie  brachial  plexus  upon  the  stretch.  If  the  force  is  slight,  only  stretch- 
ing  of  the  nerves  is  caused ;  if  more  extretne,  laceration  of  the  nerves 
i»  produced  from  above  downward.  The  suprascapular  nerve  is  by 
its  position  the  one  most  exposed  to  injury  and  is  the  one  that  is  first 
and  most  severely  torn.    'J1ie  fifth  cervical  next  is  aifeeted,  then  the  sixth, 

the  seventh  and  perhaps  the 
eighth  and  the  first  dorsal 
While  the  injury  is  almost 
always  to  the  plexus  aloue 
it  is  probable  that  in  some 
eases  one  or  more  of  the 
roots  in  the  cer\ical  region 
nmy  lie  torn  from  the  eord. 
The  amount  of  spontaneous 
improvement  depends  upon 
the  extent  of  the  lesion. 
When  only  overstretching 
has  been  produced,  a  corn- 
ier te  recovery  may  take 
jilace.  The  same  may  be 
true  when  the  laceration  of 
the  nerves  has  been  slight 
and  the  ends  remain  in  ap- 
position. When  more  ex- 
tensive injury  has  taken  place  complete  recovery  cannot  be  expected. 
Hemorrham'  has  otcurred  and  there  lias  been  laceration  of  the  fascia 
as  wet!  n^  the  nerve?;.  The  result  h  usually  the  production  of  a  cica- 
tricial mass  that  tnternipts  the  continuity  of  the  nerves  and  prevents 
their  rc*rcncratiotL     The  nerve  impulses  are  thus  blocked. 

The  paralysis  in  severe  cases  is  noticed  soon  after  birth  owing  to 
the  fact  tliat  the  infnnt  cannot  use  his  arm.  In  lesa  severe  cases  the 
paralysis  may  escape  detection  for  several  weeks. 

U'he  most  common  form  of  peripheral  paralysis  is  that  known  as 
the  "upper-arm  type/*  The  nmseles  paralyzed  are  the  deltoid,  biceps, 
brachialis  auticns.  supinator  longus,  and  sometimes  the  supra-  and  infra- 
spinatus* All  these  muscles  may  be  involved,  or  only  part  of  them,  and 
in  varying  degrees.  The  arm  hangs  lifeless  by  the  side;  it  is  rotated 
inward,  tlie  forearm  pronatcd,  the  palm  looking  outward  (Fig.  11).  The 
forearm  nnd  hand  are  not  jiffected,  except  in  cases  where  the  whole  plexus  . 


Fro.  11.^ — KHii'n  PAiiALv^is,  Lbft  Arm. 
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nBW?8inSrifetefl.  In  severe  cases  there  nuiy  He  anesthesia  of  the  onter 
surface  of  the  arm,  in  the  re^^iun  supplied  hy  the  cireumllex  and  external 
cntaneouB  nerves.  This  is  rarely  marked,  and  in  its  slighter  degrees  it 
h  very  diffieult  to  determine.  It  is  ehaTfieteristie  of  this  psiralysis  that 
the  triceps  is  not  atfet  tt^l,  so  that  power  to  extend  the  foreann  remains, 
although  it  cannot  be  flexed,  A  nodular  mass  in  the  region  of  the  plexus 
may  be  felt.  This  is  the  result  of  the  hemorrhage  and  the  inflammatory 
reaction.  Atrophy  of  Ihe  paralyzed  nnisclfS  (jceurs  after  a  few  weeks,  but 
the  musc'lee  are  m  small  and  m  H>vered  with  fat  that  it  is  rarely  notice- 
able before  the  second  year.  It  is  most  t'onspiciious  in  the  deltoid.  In 
all  ecvere  cases  the  reaction  of  degeneration  is  prestuit.  In  some  of  the 
oises  of  long  standing  there  occurs  a  shortening  of  tlie  tendon  of  the 
fubecapularis  muscle,  often  associated  with  subluxation  of  the  humerus. 
Tbe  paralysis  may  be  complicated  with  fracture  of  the  clavicle,  the  neck 
of  the  scapula,  or  the  elmft  of  the  humerus,  or  with  epiphyseal  separation 
of  it*  head.  Injur\^  cruifincd  to  oiie  nerve  is  very  luicommon.  We  have 
«*fn  two  cases  in  which  there  was  temporary  paralysis  of  only  the  nniscles 
supplied  by  the  musculo-Bpinal  nerve.  Tlic  explanation  of  such  cases  is 
obecnre. 

The  prognosis  de[H'nds  upon  the  severity  of  the  injury.  Some  eases 
rtoay^T  spontaneously  in  two  or  three  months,  improvement  being  ob- 
served within  a  few  weeks,  first  in  the  biceps  and  last  in  the  deltoid. 
Recovery  after  many  months  may  take  place  even  in  cases  appar- 
ently aeireTe.  Gradual  improvement  may  continue  to  the  end  of  the  eee- 
o&d  jeju*.  The  condition  is,  however,  a  very  serious  one.  There  is  usually 
•ome  permanent  paralysis  left  and  it  nuiy  be  so  marked  as  to  render  the 
arm  almost  useless.  Permanent  paralysis  is  most  frequently  of  the  del- 
toid. 

The  electrical  reactions  are  uf  some  value  in  prognosis.  If  the  raus- 
cUb  renpond  to  farad  ism,  rapid  improvement  can  generally  be  propliesiec}. 
If  the  reaction  of  degeneraticui  is  present,  impr<jvement  will  be  slow  and 
the  paralysis  is  likely  to  be  permanent. 

The  diagnosis  is  usually  not  dilVicult,  since  the  great  majority  of  eases 
are  of  the  ** upper-arm  tyjw?''  with  classical  symptoms.  Peripheral  palsy 
of  the  arm  win  scarcely  be  confounded  with  that  of  cerebral  origin.  If 
Iba  leiion  is  ct?ntral  it  is  one  uf  the  rarest  occurrences  for  the  arm  alone 
to  be  involved ;  either  the  leg  or  face,  or  both,  are  generally  likewise 
affected*  If  the  case  does  not  come  under  observation  until  the  child  is 
a  year  oU,  it  may  be  difficult ,  or  without  a  good  history  it  may  be  inipos- 
aihle  to  distinguirfi  peripheral  paralysis  from  that  due  to  poliomyelitis. 

El  p»i''      '      Lffoup  of  muscles  involved  in  Krb*s  paralysis  is  the  chief 
la  recent  ca^es  the  disability  resulting  from  the  tenderness  or  pain  of 
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syphilitic  cpiph3^sitis  may  simulate  paralysis^  but  there  is  lacking  the 
characteristic  position  of  the  arm,  and  a  careful  examination  discloses 
the  fact  that  the  paralysis  is  only  apparent.  This  may  affect  both  sides. 
Fracture  of  the  clavicle  or  epiphyseal  separation  of  the  head  of  the 
humerus  may  also  be  mistaken  for  paralysis.  In  cases  of  long  standing, 
paralysis  of  the  deltoid  may  resoinhle  dislocation  of  the  humerus.  The 
reaction  of  degeneration  differentiates  paralysis  from  surgical  injuries 
with  similar  deformities. 

Treatment — As  soon  as  the  paralysis  is  discovered  the  injured  arm 
should  be  put  at  rest  by  means  of  a  sling,  with  the  shoulder  elevated  in 
order  to  bring  the  ends  of  the  nerves  in  apposition.  At  the  end  of  two 
or  three  weeks  gentle  massage  may  be  employed.  In  cases  going  on  to 
permanent  recovery  improvement  is  rapid.  At  the  end  of  two  months 
it  is  generally  possible  to  tell  to  what  extent  recovery  will  take  place.  If 
very  little  has  been  gained  by  that  time,  and  if  a  surgeon  expert  in 
nerve  surgery  can  lie  consulted,  operation  should  be  considered,  for 
at  this  time  less  nerve  degeneration  will  have  taken  place  than  at  a 
later  date  aud  the  regeneration  of  the  nerves  will  require  much  less  time. 
The  operation  consists  in  dissecting  out  and  suturing  the  nerve  trunks 
whose  continuity  has  been  broken  by  the  injury.  A.  S.  Taylor,  New 
York,  from  an  extended  experience,  has  reported  marked  improvement 
in  some  otherwise  hopeless  cases  by  this  operation.  Though  useful  in 
mild  cases,  but  little  is  to  be  expected  from  manipulation  and  electricity 
in  severe  cases  without  operation. 
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CHAPTEE  VII 

TUMORS  OF  THE  UMBILICUS,  MASTITIS,  ETC, 

Granuloma* — This  is  nothing  more  than  a  mass  of  exuberant  grarii[? 
lations  at  the  umbilical  stump.  The  mass  is  generally  about  the  size  of  a, 
pea — sometimes  larger — ^bleeds  readily,  and  has  a  thin,  purulent  dia- 
charge.  It  is  promptly  cured  by  the  application  of  any  simple  astringent; 
powdered  alum  is  probably  the  best.  In  case  this  is  not  successful,  the 
granulations  may  be  touched  with  nitrate  of  silver  or  snipped  off  with 
Bcissors. 

Adenoma,  Mucous  Polypus,  or  Diverticuluni  Tumor — Umbilical  Pis- 
tula. — The  first  three  terms  are  used  synonymously  to  describe  an  umbil- 
ical tumor  covered  with  a  raucous  membrane  which  is  similar  in  structure 
to  that  of  the  small  intestine.  It  is  usually  associated  with  an  umbilical 
fistula.  This  tumor  is  formed  by  a  prolapse  at  the  navel  of  the  mucous 
membrane  of  Meckers  diverticulum.    This  diverticulum  is  the  remains 
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the  omphaluinesenterir  duct.  Whi^n  it  is  present  in  infants,  it  is  found 
in  various  stngeii  of  diivelopnieut,  ilusi  frt^quejitly  there  is  a  blind  pouch 
a  few  incbes  long  given  off  from  the  lower  part  of  the  ileum.  In  other 
cases  it  may  remain  patent  quite  to  tlie  ninhilieus*  causing  a  feeal  fistula 
(Fig*  12,  A).  As  the  intestine  below  it  is  generally  normal,  this  fistula 
may  persist  for  months  or  even  years,  giving  rise  to  no  symptoms  except 
a  slight  feeal  diseharge  from  the  umbilicus*  In  certain  eases  intestinal 
worms  have  Uhi^u  diseliarged  tlirough  it.  It  may  eloHO  spontaneously  or 
be  closed  by  operation. 

A  prtdapse  of  the  muwus  memhrane  lining  the  diverticulum  produces 
aci  umbilimi  tumor  with  a  fistula  at  its  summit  (Fig.  1^,  B),  This  is 
the  moist  common  form.    A  eross-seetion  shows  under  the  microscope  the 
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stJiicture  of  the  intestinal  mucous  membrane  both  as  an  external  covering 
and  Unifig  of  the  fistulous  tract.  The  prolapse  may  involve  not  only  the 
IBilCotie  membrane  but  the  entire  intestinal  wall.  There  then  exists  a 
ooDical  tumor  with  a  fistula  which  has  hut  one  external  opening,  but  at  a 
wtmti  distance  from  the  surface  it  bifurcates,  one  branch  leading  upw  ard 
aad  one  downward  (Fig.  12,  C).  A  continuation  of  the  prolapse  gives 
a  broad  peduocnlated  tumor  (Fig.  12,  D),  which  may  reach  the  sise  of 
aa  ofEOge,  Ita  covering  is  the  same  as  in  the  other  forms.  It  may 
eootaiii  aareral  coils  of  intestine.  In  this  form  there  are  usually  two 
fiahilotis  i»poning6  (a,  b)  which  communicate  with  the  intestine. 

Ill  all  of  these  cases  the  tmnor  is  smooth,  irreducible,  of  a  rosy  pink 
'rom  ita  surface  there  oozes  a  mucous  discharge.  Microseopical 
:.  iU  shows  the  external  covering  to  be  the  same  in  structure  as 
lilt  intestinal  mucous  membrane.  These  tumors  are  generally  small, 
fujiiigiii  aize  from  a  p4.a  to  a  ^mall  cherry,  but  they  may  be  very  much 
hrgtr.  A  fecal  fistula  usually,  but  not  invariably,  coexists.  In  the  eon- 
diliaii  represented  in  Fig.  12,  B,  it  is  easy  to  see  how  an  obliteration  of 
Om  Ibtula  may  oixur.    The  small  tumors  are  readily  cured  hy  the  liga- 
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ture.     The  krger  duos  arc  iisunlly  assfuiatcMl  with  other  fierioug  mal- 
forniatluns  of  the  iiitestiuus,  wliiili  make  the  outlook  bad  in  almost  every 


instauce. 


UMBILICAL  HERNIA 
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Hernia  into  the  umhi ileal  cord  h  a  rare  eoo|:jcnital  condition 
serious  nature.  It  is  due  to  i^ouie  fetal  (lefeit,  and  varies  in  size  fi 
a  fimall  protrusion  to  complete  eventration  in  wlut^h  nearly  all  the  abdom- 
inal organs  are  outside  the  Ixnly.  ^fnuy  cases  in  which  ordy  intestinal 
(/oils  are  contained  in  the  sac,  tlion^di  the  tumor  is  quite  lor)^'c,  are  ameu- 
ahle  to  surgical  treatment,  which  should  be  institutt-d  at  onee.  In  the 
very  larixe  ones  the  ]irognosiH  i,»?  had. 

The  conunoH  umbilical  hernia  is  quite  a  different  condition,  and 
while  a  source  of  much  annoyance  it  is  rarely  serious.  It  is  much  more 
common  in  females  than  in  malci^,  and  occurs  especially  in  tliose  who  are 
poorly  nourished  and  rachitic.  The  tumor  is  usually  from  one-fourth 
to  one-half  an  inch  in  diameter;  it  rnay,  however,  be  very  large,  and  may 
even  beeome  strant^ulatcd,  when  a  surgical  operation  nuiy  become  neces- 
sary. 'J'he  ordinary  cases,  however,  require  only  mechanical  treatment 
The  most  important  thing  is  prevention.  For  this  purpose  it  is  neces- 
sary, after  the  cord  has  se|>arated,  to  place  a  firm  pad  over  the  navel  and 
to  use  a  snug  aliduniinal  hand  for  the  lirst  two  or  three  months.  After 
this  period  it  is  uncommon  for  hernia  to  develop.  In  cases  coming  under 
observation  after  the  third  or  fourth  mmitb,  the  pad  and  abdominal 
bandage  are  iru)<!cqiiatc,  and  other  means  must  be  employed  to  retain 
tlie  hernia.  The  lH?st  of  these  consists  in  the  use  of  two  adhesive  etripdfl 
applied  obliquely  over  the  abdomen,  erossing  at  the  umbilicus,  the  skin 
along  the  inrchan  line  being  foblcd  inward  so  as  to  overlap  the  tumor, 
this  forming  the  retention  pad.  A  simple  method  of  retention  is  to  place 
over  the  tumor  a  coin  or  button  covered  with  kid  and  hold  it  in  position 
hy  a  strip  of  adhesive  plaster  ten  or  twelve  inches  long.  One  should  be 
cautions  about  using  the  small  conical  pads  frequently  employed,  aa  theso' 
tend  to  dilate  the  opening  rather  than  to  close  it.  If  the  skin  is  made 
absolutely  clean  and  zinc-ox  id  plaster  used,  excoriations  are  rare*  The 
dressing  should  be  changed  every  week  or  ten  days  and  worn  for  several 
months.  After  the  first  year  all  mechanical  treatment  is  unsatisfactory, 
For  the  very  small  tumors  it  is  really  unnecessary  to  use  any  form 
apparatus,  since  these  cases  ordinarily  show  little  or  no  tendency 
increase  in  size,  and  the  rclcntiim  ap|>aratus  causes  more  annoyance  than 
the  hernia.  These  small  lierniae  sometimes  disappear  spontaneously  dur- 
ing childhood,  and  rarply  need  be  c<msidered  in  ehildren  over  seven  yea 
of  age.     t^ptvjitioit  is  seblum  necessary. 
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According  to  G  nil  lot,  a  certaki  amount  of  secretion  in  the  breasts  of 
the  newly  born  is  pbysiologinib  It  is  certainly  very  eommon.  It  is  most 
abundant  between  the  eighth  and  fifteenth  days,  hut  may  continue  in 
gniall  qnantities  as  late  as  the  third  month-  It  is  seen  with  equal  fre* 
queucy  in  both  sexes.  The  quant Hj  of  the  secretion  amounts  in  most 
ily  to  a  few  drops;  in  mnue,  however,  as  much  as  a  dram  has 
Maiued.  Chemical  analysis  lias  shown  this  secretion  to  be  essen- 
tially the  same  as  the  adult  inilk^ — euntaijiing  fat,  sugar,  protein,  and 
ialtn.  In  gross  appearance  it  resembles  colostrum.  The  researches  of 
Sjiifty  have  shown  that  tlie  mammary  gland  of  the  newly  born  contains 
eul-de-fiacs  lined  with  secreting  cells,  resembling  those  of  the  adnli 
During  the  period  of  secretion  the  gland  is  slightly  reddened,  its  vessels 
ttirgidp  and  all  the  signs  of  functional  activity  are  present*  This  condi- 
tioD  in  itself  is  of  no  practical  importance,  and  in  most  cases,  if  left 
alone,  the  seeretion  ceases  spontaneously  after  a  week  or  ten  days.  It 
aotnetimes  happens,  however,  that  the  presence  of  this  seeretion  tempts 
the  nurse  or  attendant  to  rub  or  squeeze  the  breast.  Such  manipulation 
O€3C«ai0DaUy  leads  to  serious  results  by  exciting  a  mastitis  which  may 
teiminutc  in  abscess.  Mastitis  is  not  a  very  rare  condition,  and  although 
tbe  inilammation  is  not  usually  severe,  it  may  be  serious  and  even  fatal. 
The  predisposing  cause  is  the  congestion  which  accompanies  functional 
activity,  usually  in  tlie  second  w^eek.  The  exciting  cause  is  most  often 
fome  fonn  of  traumatism^ — undue  pressure,  the  squeezing  of  the  breasts, 
or  rough  handling  by  the  nurse.  Through  abrasions  or  fissures  thus  pro- 
^microorganisms  find  a  ready  entrance  with  the  same  result  as  in 
It  It  s<K'ms  possible  that  the  germs  may  enter  through  the  lac- 
tifcrcras  ducts  without  any  abrasion  of  tlie  skin.  Want  of  cleanlinese  is 
tlwaya  a  favorable  c^ondition  for  such  infection. 

Tlic  symptoms  of  mastitis  usually  begin  during  the  second  week  of 
lifir.  There  is  redness,  swelling,  and  the  usual  signs  of  inilammati<m. 
terminate  in  resolution  or  in  suppuration.  The  process  may 
10  the  mammary  region,  or  a  difTuse  phlegmonous  inflamma- 
tiori  may  be  got  up,  and  the  case  terminate  fatally.  In  the  female  it  is 
pfinible  for  thit  cicatrization  which  follows  such  an  inflammation  to  inter- 
fere with  the  sulvgequent  development  of  the  gland.  The  general  symp- 
tonia  are  ro^tk^ssness,  loss  of  sleep,  disinclination  to  nurse,  and  loss  of 
wtigbt.  1»  cases  of  diffuse  phlegmonous  inflammation  the  general  symp- 
an?  tliose  uf  pyogenic  infection- 

The  parts  i»hould  be  kept  scruimlously  clean,  and  on  no  account 

%\d  squeezing  of  the  ba^asta  be  permitted.    They  should  be  protected 
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by  a  cotton  jia*!.     If  acute  inflammation  develops,  it  should  l>e  treana 
as  a  surgical  afTcction, 


INTESTINAL  OBSTRUCTION 


The  most  frequent  causes  of  intestinal  obstruction  in  the  newly 
are  malformntions  of  tlie  intestine;  mrcly  it  may  he  chie  to  pressure  from 
tumors,  or  frum  a  persistent  omphalomesenteric  duct  or  artery.  The 
various  palliologictil  eonditiuus  present  in  intestinal  malformations  are 
considered  in  the  ehaiiter  on  Diseases  of  the  Intestines,  The  most  com* 
nion  seat  of  obstruction  is  at  the  anus,  the  bowel  being  normally  formed 
throughout,  lacking  only  the  external  orilice.  The  next  most  frequent 
condition  is  obstruction  in  the  rectum,  which  may  be  due  either  to  a 
membranous  se}jtujn  in  the  gut,  or  to  obliteration  of  the  tube  for  some 
distance.  These  rectal  obstructions  arc  readily  recognized.  By  the 
examiniug  finger  or  a  bougie  the  lower  limit  of  tlii*  obstruction  can  be 
made  out,  but  there  is  no  means  by  which  the  upper  limit  cati  be  deter- 
mined except  by  opening  the  alHlonien.  When  the  obstruction  is  above 
the  rectum,  localization  is  more  ditfieult;  but  the  most  frequent  seat  10 
the  duodenum.  Of  38  cases  ctvlleeted  by  Gaertner,  the  seat  of  obstruction 
was  the  duodenum  in  19  eases,  the  jejunum  in  3,  the  ileum  in  11,  the 
colon  in  G,  the  ileum  and  colon  in  1-  There  is  often  obstruction  at  more 
than  one  point. 

The  fiymi»ti>ms  vary  with  the  seat  ami  the  degree  of  the  obstruction. 
In  atresia  of  the  anus  or  rectum  there  is  at  tirst  simply  an  absence  of  all 
discharges  from  the  bowel.  Later  there  is  abdomiunl  distention  from 
dilatation  of  the  sigmoid  flexure  and  colon.  After  several  days  vomiting 
begins.  If  there  is  atresia  of  the  duodenum  or  any  part  of  the  small 
intestine,  vomiting  begins  early — usually  l)y  the  second  day  of  life — and 
it  is  persistent.  Nothing  is  passed  from  the  bowels  after  the  first  dark 
discharge  of  the  contents  of  the  colon,  which  is  chiefly  mucus.  There  ia 
rapid  asthenia,  and  death  from  inanition  usually  occurs  in  four  or  five 
days.  The  higher  the  obstruction  tht^  ^hurter  the  duration  of  life.  If 
the  condition  is  one  of  stenosis  only,  the  symptoms  are  similar  to  those 
described  but  less  severe,  and  life  nuiy  be  prolonged  for  several  weeks,  or 
even  months.  The  constipation  in  these  cases  is  not  absolute.  When  the 
cause  of  obstruction  is  external  pressure,  the  symptoms  do  not  always 
begin  immediately  after  birth.  We  ouce  saw  a  child  in  whom  nothing 
abnormal  was  noticed  for  the  llrst  three  weeks*  but  at  the  end  of  that 
time  there  developed  all  the  signs  (»f  acute  intestinal  obstruction.  Lapa- 
rotomy revealed  a  hnyp  of  intestine  eunstricted  liy  a  tiny  cord,  which  was 
probably  the  remains  of  the  omphnlomesi-iiftrir  duet. 


DlAPffilAGMATIC  IIERNIA 
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\ot  imperforate  amis  and  iriemliraiioiia  septum  in  the  reetimi  are 
elieved  by  proper  Burgiral  treatiuoiit.     In  the  otlier  varifties  ol 
tructioii,  whether  in  the  rectum,  in  the  colon,  or  in  the  email  intestine, 
lUiough  life  may  be  prolonged  by  thf*  fcirmation  of  an  artificial  anus, 
be  ultimate  result  is  almost  invarialjly  fatal,  death  usually  occurring 
imi  uiara^mus  during  the  early  weeks  of  life. 

DIAPHRAGMATIC  Hr:RNIA 

iiR  IS  due  to  a  congetdtal  ib^firicncy   in  the  diaphragm,  which  is 

on  the  left  side.     Uf  11 H  cases  cullrt'ti'd  by  Livingston^  83  were 

the  left  mde,  18  on  the  right,  4  were  central,  2  were  double,  in  1  the 

iphragm  was  abR»nt.     With  small  op**ning8  only  a  single  coil  of  intes- 

iie,  with  largt?  ones  a  eonsid*'rnblc  imrt  of  the  abdominal  contents,  may 


I, l>|AniltS"^«  V  3  ^,      (I)   ilMA  or 

f«]Ct4H!ti  itiouthii  old;    ilied  of 
otiiA  lit  thfec  imd  a  half  yea». 


Fio.  13*  H.^The    J^AMK*    Imjukdiatf.lt 

ArrKli  ApMlNWTRATlUN   OK   HlftJklUTH 

tn  StfspKNslON.    Stomach  in  the  riacht 
thoracic  cnvity. 


found  in  the  thorax.    This  causes  displacement  of  the  heart,  usually 

th^  'de,  prcvenU  the  full  expansion  of  the  left  lung,  and  if  the 

rfon.,,. ,       KiiT^  early  in  intra-uterine  life  the  lung  may  remain  rudi- 

lentury.    If  a  large  deficiency  exists,  infants  may  live  but  a  few  hours; 

lih  sraalliT  one§,  life  may  be  prolonged  indefinitely. 

The  ijytiiptoniB  noticed  soon  after  birth  are  ummlly  cyanosis^  rapid 

imtioti,  a  sunken  abdomen,  an  overdistcnded  chest,  and  dyspnea, 

o^tUm  live  but  a  few  hours.    In  tho^  who  survive  a  longer  time 
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dyspnea  is  generally  the  most  prominent  symptom.  It  may  be  constant, 
it  may  occur  in  severe  paroxysms,  or  there  may  be  attacks  of  cyanosis 
often  of  great  severity,  these  being  produced  by  an  accumulation  of  gas 
in  the  stomach  or  the  thoracic  part  of  the  intestine.  Other  symptoms 
may  at  times  suggest  intestinal  obstruction.  The  physical  signs  vary 
much  from  time  to  time.  Sometimes  those  of  pneumothorax  are  present; 
at  others  there  is  so  much  dulness  with  the  feeble  respiratory  sounds, 
as  to  suggest  fluid.  The  signs  are  usually  upon  the  left  side,  with  dis- 
placement of  the  heart  to  the  right.  A  positive  diagnosis  can  often  be 
made  by  means  of  the  X-ray  after  the  administration  of  bismuth.  (See 
Figs.  13,  A,  and  13,  B.)     The  condition  is  not  amenable  to  treatment 


CONGENITAL  STRIDOR 

This  term  has  been  given  to  a  rather  rare  form  of  dyspnea  seen  in 
very  young  infants,  beginning  usually  in  the  first  days  of  life.  Respira- 
tion is  noisy  and  inspiration  is  accompanied  by  a  marked  croaking,  or 
crowing  sound,  and  with  recession  of  the  soft  parts  of  the  chest  wall, 
which,  especially  at  times  of  excitement,  may  be  very  great,  yet  there 
is  no  cyanosis  and  no  subjective  distress.  In  spite  of  the  apparent  diflS- 
culty  of  respiration  the  child  seems  comfortable.  Expiration  is  usually 
easy  and  voice  and  cry  are  normal.  The  stridor  diminishes  when  the 
child  is  very  quiet  but  usually  does  not  quite  disappear  even  in  sleep. 

The  symptoms  begin  in  most  cases  immediately  after  birth  or  during 
the  first  wwk  or  ten  days  of  life.  They  may  increase  for  three  or  four 
weeks,  then  remain  about  stationary  until  the  sixth  or  eighth  month; 
after  which  with  the  growth  of  the  larynx  the  dyspnea  and  stridor 
steadily  diminish.  By  the  end  of  the  second  year  it  is  usually  gone  or 
heard  only  on  occasion. 

For  our  knowledge  of  this  affection  we  are  especially  indebted  to  the 
observations  of  Thomson,  of  Edinburgh,  who  believes  that  the  condition 
is  primarily  functional  and  due  to  a  want  of  proper  co-ordination  of 
the  respiratory  muscles.  Secondarily  there  is  produced  a  folding  of  the 
ei)iglottis  upon  itself  along  the  median  line,  so  that  its  lateral  borders 
approximate  each  other.  In  many  of  the  cases  reported,  however,  the 
change  in  the  larynx  seems  to  be  rather  a  malformation  especially  of  the 
epiglottis,  which  greatly  narrows  the  superior  opening  of  the  larynx. 
Congenital  stridor  is  favored  by  the  soft  collapsible  character  of  the 
structures  of  the  larynx  in  young  infants  and  the  strong  suction  force 
of  inspiration. 

The  prognosis  in  most  of  these  cases  is  good,  the  chief  dangers  being 
from   intercurrent  disease  or   from   bronchopneumonia.     Considerable 
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ity  of  the  thorux  may  be  prodiiicrl  (pigeoD  breast)  which  may 
persist  to  later  chiklhcHjd. 

The  diagnostic  features  of  congenital  strirlor  are  the  noisy  respiration 
with  marked  inspiratory  dyspnea  and  crowing,  witli  the  absence  of  dts- 
tre«c  or  subjective  synijitums  of  any  kind.  It  seems  to  be  more  frequent 
ID  ilrlicate  children.     Conditions  with  which  it  may  be  confounded  are 

jllnnm  of  tlie  larynx,  laryngismus  stridulus,  catarrhal  croup,  and 
Qgeal  spaeim  associated  willi  adenoids.  The  fir^t  three  of  these  are 
excluded  by  the  history  and  by  the  absence  of  changes  in  the  voice; 
the  last  one  by  the  fact  that  the  child  is  not  a  mouth  breather,  that  the 
djTsptiea  i^  not  increased  by  closing  the  iiionth. 

Congenital  stridor  is  not  amenable  to  special  treatment.  Sliould  the 
dyspnea  reach  an  alarming  degree  tracheotomy  may  1m?  performed.  The 
indications  arc  to  maintain  the  cliild*s  general  nutrition  and  to  prot^t 
him,  80  far  as  possible,  from  diseases  of  the  upper  respiratory  tract. 


SCLEREMA 
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Sclerema  is  a  condition  characterized  by  hardening  of  the  skin  and 
subcutaneous  tissues.  It  may  occur  in  circumscribcHi  areas  or  extend  over 
nt'ftrly  the  entire  body.  It  affects  infants  who  are  very  feel)le  and  nsually 
terminates  fatally.  Although  sclerema  is  ch icily  seen  in  the  lirst  days 
of  b'fe  it  is  not  limited  to  the  newly  bom,  but  may  occur  at  any  time 
diiruig  the  first  few  months.  It  is  not  to  be  confounded  with  edema  of 
the  newly  born,  with  which  condition  it  is,  however,  sometimes  associated. 
Frojn  published  repiirts  it  apin-ars  to  be  of  not  very  infrequent  oceur- 
ranee  in  Europe,  chiefly  in  large  foundling  asylums.  In  America, 
sclrrcma  is  a  rare  disease.  In  the  newly  born»  sclerema  affects  those 
who  are  premature  or  very  feeble,  sometimes  those  who  are  syphilitic. 
l^ter  it  may  foHow  any  comlitioo  leading  to  extreme  exhaustion,  espe- 
ctmlly  the  diffen'nt.  forms  of  diarrlieal  disease. 

The  first  thing  to  attract  attention  is  usually  the  induration  of  the 
ikiiu  It  h  otteu  seen  first  in  the  calves  or  the  thighs,  sometimes  first 
in  tbu  cheeka,  but  socm  extends  over  the  greater  part  of  the  body.  It 
ia  cfpecially  marked  in  the  cheeks,  buttocks,  and  back,  and  regions 
wlic(n»  adipOiie  tissue  is  aliundant.  It  may  affect  the  body  uniformly 
or  in  cireumBcribed  areas.  The  skin  may  be  smooth  or  it  may  appear 
mneirhat  lobulaksl.  The  color  is  normal  or  slightly  bluish,  often 
lingid  with  yellow.  The  lips  are  blue,  and  the  capillary  circulation  so 
feeble  Uiat  after  pressure  u[W)n  the  nails  the  blood  returns  slowly  or  not 
at  all*    Thf  liiubs  are  stilt  and  board-like.    The  skin  is  ciihl  to  the  touch, 

often  the  thermometer  in  the  axilla  will  not  rise  above  90*  F.    In 
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one  rocorfled  case  the  axillary  temperalure  was  only  71^  F.  The  geneml 
fc't'liiig  of  the  body  has  been  well  likened  to  tliat  of  a  half-frozen  cadaver. 
The  tongue  and  the  mueous  niDmbraoe  of  t!ie  month  are  eold;  no  radial 
pulse  run  be  felt;  tlie  re&jpi ration  is  slow^  irregular,  embarrassed,  and  at 
tiuiee  the  movemeirts  of  the  thorax  are  e<?arcely  pereeptible.  The  cry  is 
a  feeble  whine,  warcely  andible.  The  duration  of  tlie  disease  h  usually 
from  three  to  four  (i<iy8.  Death  occurs  sbnvly  and  rpiietly.  If  rec«:>very 
takes  place  there  is  gradual  improvement  in  the  eirculatiou  and  nutrition, 
and,  later,  a  disapptariiiue  of  the  areas  of  ifuln ration. 

The  causes  of  sc  lerenia  arc  general,  the  most  important  factors  being 
loss  of  fluids,  great  feebleness  with  lowering  of  the  body  temperature, 
nnilj  in  consequence,  hardening  of  the  subcutaneous  fat-  There  are  no 
cssentiiU  lesions  in  tliis  disease.  Atelectasis  is  often  present,  and  may 
have  something  njore  than  an  nrcideiital  association,  as  ineonipletc  aera^ 
tifui  of  the  blood  is  no  doulit  a  factor  in  the  production  of  the  symptoms. 
lMicroscopir;il  <  xjiTtiijfnt i<ui  in  tyjiiia!  (visiss  has  shown  the  skin  to  Ije 
normal. 

The  prognosis  is  very  bad,  liccause  of  the  grave  conditions  of  which  it 
is  the  expression,  but  it  is  not  invariably  fatal  In  its  milder  forms, 
where  tre^itment  is  liegun  early,  recovery  may  take  place.  The  diagnoai^ 
is  to  be  made  from  edema  by  the  fact  that  there  is  no  pitting  upon 
pressure,  by  the  rigidity  of  the  body,  and  by  the  great  reduction  in  the 
temperature.  The  most  important  thing  in  treatment  is  artificial  heat; 
nothing  but  the  incubator  is  ethcient.  In  addition  to  this,  care  should 
he  taken  to  promote  the  general  nutrition  by  careful  feeding  and  by  all 
other  means  possible. 


INANITION  FEVER 


The  term  inanifion  fever  is  not  altogether  a  satisfactory  one;  but, 
until  these  cases  are  better  understood,  it  is  adopted  because  it  empha- 
sizes the  very  close  connection  which  exists  between  the  rise  of  tempera- 
ture and  the  condition  of  inanition  or  starvation.     Under  this  heading  | 
are  included  eases  sc»en  during  tlie  first  five  days  of  life— generally  fronij 
the  second  to  the  fourth  day — in  which  tliere  is  an  elevation  of  tern*] 
pcrature,  apparently  due  to  the  fact  that  the  infant  gets  very  little,] 
frequently  nothing  at  all,  from  the  breast  at  which  he  is  being  suckled. 
It  is  further  characteristic  of  ihese  cases  that  the  temperature  falls  when 
the  child  is  put  upon  a  full  breast,  or  when  artificial  feeding  is  begun, 
or  even  when  water  is  administered,  if  freely  given.    Some  have  aseribe^l 
the  symptoms  to  uric-at-id  infarction  of  the  kidneys. 

So  far  as  our  knowlc^lge  gCK*s,  the  first  to  f?all  attention  to  this  con- 
dition was  McLane  (New  York),  who  in  1890  reported  to  one  of  the 
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medical  societies  an  extraordinary  case  of  hyperpyrexia  in  a  newly-born 
child.  The  infant  was  found  on  the  sixth  day  with  a  temperature  of 
106°  F.,  near  which  point  it  had  remained  for  three  days.  The  child 
was  being  suckled  at  a  breast  which  was  found  to  be  absolutely  dry. 
A  wet-nurse  was  procured,  the  temperature  fell  to  normal  in  a  few  hours, 
and  the  child,  which  when  first  seen  was  apparently  in  a  hopeless  condi- 
tion, was  soon  perfectly  well. 

Since  that  time  very  extensive  observations,  extending  to  upward  of 
three  thousand  cases,  have  been  made  at  the  Sloane  and  the  Nursery  and 
Child's  Hospitals,  which  have  established  the  fact  that  a  rise  of  tempera- 
ture to  102**  or  even  104°  F.  is  quite  common  in  newly-born  infants  dur- 
ing the  first  few  days.  This  fever  is  accompanied  by  no  evidences  of  local 
disease,  and  ceases  in  nursing  infants  with  the  establishment  of  the  free 
secretion  of  milk.  The  fall  in  temperature  is  often  rapid,  dropping  to 
the  normal  in  a  few  hours  after  having  continued  for  three  or  four  days, 
and  in  a  large  number  of  cases  it  does  not  rise  again. 

The  following  case  is  a  fairly  typical  one  of  the  moie  severe  form: 
The  patient  was  the  second  child,  the  first  having  died  at  the  age  of  ten 
days,  from  no  disease,  it  was  said,  but  simply  from  exhaustion.  At  birth 
the  infant,  a  boy,  weighed  eight  and  a  quarter  pounds  and  was  apparently 
vigorous.  During  the  first  forty-eight  hours  his  loss  in  weight  was  five 
and  a  half  ounces  and  his  condition  good.  He  was  seen  on  the  evening 
of  the  third  day.  In  the  preceding  twenty-four  hours  he  had  lost  eight 
ounces  in  weight,  and  the  temperature  had  gradually  risen,  until  at  the 
time  of  our  visit  it  was  102.8°  F.  The  body  was  limp,  the  child  making 
no  resistance  to  examination.  He  cried  with  a  feeble  whine ;  the  restless- 
ness of  the  early  part  of  the  day  having  given  place  to  complete  apathy. 
The  lips  and  skin  were  very  dry,  the  fontanel  sunken,  the  pulse  weak. 
As  the  father,  a  physician,  expressed  it,  "he  had  boon  wilting  through 
the  day  like  a  flower  in  the  sun."  Although  put  to  the  breast  regularly, 
the  child  had  apparently  obtained  very  little.  It  was,  in  fact,  impossible 
to  express  any  milk  from  the  mother's  breasts.  Water  was  freely  given 
and  a  wet-nurse  secured  in  a  few  hours.  The  first  milk  was  taken  from 
the  wet-nurse  at  11  p.m.,  and  the  temperature,  which  fell  gradually 
during  the  night,  was  normal  the  next  morning  and  did  not  rise  again. 
(See  chart,  Fig.  11.)  During  the  succeeding  four  days  the  child  gained 
eighteen  ounces  in  weight,  and  at  the  end  of  a  week  was  as  well  as  an 
average  infant  of  his  age. 

The  symptoms  are  so  uniform  and  so  characteristic  that  they  make 
for  these  cases  of  fever  a  class  by  themselves.  The  frequency  with  which 
this  is  seen  is  shown  by  the  following  statistics:  Among  200  infants 
taken  successively  at  the  Nursery  and  Chihrs  Hospital,  20  had  fever 
during  the  first  five  days,  reaching  101°    F.  or  over,   which   was  not 
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^^H              explaineil  by  ordinary  causes  and  followeJ  the  course  al>ove  described,    la  V 
^^H              500  successive  children  born  at  the  Sloane  Hospital,  there  were  135  with 
^^H              a  similar  fever.    It  was  seen  in  vigorous  infants  as  well  as  in  those  who 
^^H               were  delicate.     The  usual  duration  of  the  fever  was  three  days,  the  tera- 
^^H              |>erature  generally  touching  the  highest  point  upon  the  third  or  fourth 
^^H              day  of  life.    Tu  about  two-thirds  of  the  easi^s  the  temperature  did  not  rise 
^^H              above  lO^''  F. ;  iu  [»  it  was  104''  F.  or  over,  the  highest  recorded  being 
^^H             lOG'^  F,    The  fall  was  generally  quite  abrupt,  although  not  always  so* 
^^^^^                                                                         Daily  M'eighings,  which  were  made 
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in  these  cases,  showed  that  the  in- 
fants   continued    to    lose    weight 
wliile  the  fever  continued,  and  that 
the  loss  a  1  must  invariably  exceeded 
by  several  ounces  that  of  tlie  chil- 
dren who  had  no  fever,    Tlie  max- 
imum loss  noted  was  twenty-eight 
ounces.     In  quite  a  large  numl>er 
of  cases  it  exceeded  twenty  ounces* 
As  a  rule  the  infants  began  to  gain 
in  weight  when   the  temperature 
remained  at  the  normal  point,  but 
not  until  then. 

The    symptoms    presented    by 
these  infants  were  a  hot,  dry  skin. 
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^H                I'^G.  IC— TuMPERA-mRE  Chart.    Inanition    "larked  restlessness,  dry  lips,  and  a 
^^H                                       Fever.                             disposition  to  suck  vigorously  any- 
^^^^H                                                                         thing    within    reach.      With    very 
^^^^B        high   temperature   there   were   considerable   prostration   and   weakened 
^^^r             pulse.     In  the  less  severe  cases  there  were  only  crying  and  restlessness* 
^^^^K         The  rapidity  with  which  the  symptoms  disappeared  when  the  children 
^^^^^K        were  wet-nursed  or  properly  fed,  was  very  striking. 
^^^^H             It  is  important  that  tliis  fever  should  be  recognized,  because  it  gives 
^^^^^        at  times  the  first  warning  of  a  condition  which  may  prove  fatal.     The 
^^^^^        extra  loss  of  ten  or  fifteen  ounces  in  the  first  week  is  a  serious  handicap 
^^^^H        to  uewly-born  infants,  the  effect  of  which  may  ln$t  for  several  weeks. 
^^^^^B        The  temperature  of  every  child  should  be  taken  during  the  first  week, 
^^^^^B        All  the  usual  local  causes  of  fever  are  first  to  he  excluded  by  a  physical 
^^^^H         examination.     This  fever  can  hardly  be  confounded  with  that  due  to 
^^^^H         pyogenic  infection,  which  rarely  begins  before  the  fifth  or  sixth  day. 
^^^^H              The  treatment  is  simple,  viz.,  to  give  water  regularly  every  two  hours, 
^^^^H         in  quantities  up  to  an  ounce  at  a  time  if  required  hy  the  thirst  of  the 
^^^^H         child.    This  should  be  done  in  every  case  where  the  temperature  reaches 
^^^^H         101°  F.    When  the  temperature  does  not  at  once  begin  lo  fall,  the  infant 
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should  be  put  upon  another  breast  or  artificial  feeding  should  be  begun. 
Examination  of  the  breasts  from  which  the  child  has  been  nursing  will 
usually  reveal  the  fact  that  the  secretion  of  milk  is  very  scanty  and  often 
entirely  absent. 

Such  a  fever  we  have  occasionally  seen  in  older  infants,  usually  in 
those  who  are  nursing  dry  breasts  or  where  fluid  food  and  water  have 
been  withheld  because  of  some  gastric  disturbance.  It  yields  as  promptly 
to  treatment  as  does  the  same  condition  in  the  newly  born. 
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CHAPTER  I 

Nutrition  in  iU  broadest  sense  is  the  most  iinport-ant  branch  of 
p€<liatric-s.  In  no  other  field  aiid  at  no  other  time  of  life  does  prophy- 
Uxis  give  sutrh  reBults  as  in  the  conditions  of  nutrition  in  infancy.  The 
Uifgesi  part  of  the  immenfie  mortality  of  the  firBt  year  is  traceable 
directly  to  disorders  of  nntrition.  The  importance  of  eorreet  ideas 
regarding  this  subject  can  hardly  \)e  overestimated.  The  problem  is  not 
siinpiy  to  save  life  during  the  perilous  first  year,  but  to  adopt  those 
metnft  which  shall  tend  to  healthy  growth  and  normal  development. 
Tlw  child  must  be  fed  so  as  to  avoid  not  only  the  immediate  dangers  of 
acuta  indigestion,  diarrhea*  and  marasmus,  but  the  more  remote  ones  of 
cbrotilc  indigestion,  rickets,  scnrvy,  and  general  malnutrition,  since 
conditions  are  the  most  important  predisposing  causes  of  acute 
in  early  life. 
One  of  the  difficulties  has  always  bec*n  that  temporary  success  may 
ultimate  failure*  If  the  injurious  elTects  of  improper  feeding  were 
Hatcly  manifest  there  would  be  very  much  less  of  it  than  exists 
it  Um  preseent  time.  Many  things  are  valuable  as  temporary  ffX)ds,  which 
whes  used  [K*nnancntly  are  injurious.  No  Ijettcr  illustration  of  this  is 
wen  than  in  the  t*»o  exclusive  use  of  the  carbohydrate  foods.  Infanta 
fed  upon  many  of  the  proprietary  foods  often  grow  very  fat,  and  for  the 
tinie  appear  to  be  properly  nourished.  The  etfect  of  the  absence  from 
Iba  diet  of  some  of  those  elements  which  are  of  vital  im|X)rtance  nniy  not 
be  evident  for  months.  The  physiological  laws  regarding  the  require- 
miiita  of  tlio  growing  organism  cannot  be  ignored  without  serious  conse- 
^pHneea»  which  will  sooner  or  later  be  evident.  Correct  ideas  of  infant 
feeding  Bre  based  upon  a  knowledge  of  these  laws.  An  accurate  under- 
atanding  of  fundauK'ntal  principles  is  essential  to  success  and  the 
laul  mjijonty  of  failures  may  be  ascribed  to  ignorance  or  disregard  of 
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THE  FOOD  CONSTITUENTS  AND  THE  PURPOSES  THEY  SUBSERVE 

IN  NUTRITION 

III  iiifatKj  and  childhfM>d,  as  in  ailiilt  life,  the  elements  of  the  food  ^ 
are  five  m  uumhev:  protein,  fat,  earliulivd rates,  mineral  smalts  and  wat<*r.*  H 
The  forms  in  whkh  they  must  l>e  fiirnislied  to  the  cliild,  and  the  relative 
quantities  in  which  tliey  are  demanded,  are  d liferent  from  tliose  required 
hy  the  adult.  One  reason  for  this  dillerenee  is  the  delicate  structure  of 
the  organs  of  digestion  in  infancy,  and  iheir  inaltility  to  assimilate  cer- 
tain forms  of  food.  Again,  provision  nui.st  be  made  not  only  for  tlic 
natural  waste  of  the  body,  hut  for  its  rapid  growth^  nearly  trebling  in 
size,  as  it  does,  duriu<2:  the  first  twelve  months. 

Amount  of  Food  KequireA— The  attempt  has  been  made  to  deter- 
mine accurately  the  amouut  of  food  which  an  infant  should  rec:eive  dur- 
ing the  first  year.  The  food  of  infants  wdio  were  thriving  satisfactorily 
has  been  measurtnl,  and  many  metabolism  experiments  have  been  carried 
out  for  the  purpose  of  definitely  settling  this  question.  While  all  these 
observations  have  shed  nuich  lij^ht  ufwn  the  subject  we  are  not  yet  able 
to  reduce  to  a  mathematical  fornnda  the  amount  of  food  which  shall  be 
given  to  keep  im  infant  in  health  and  enable  him  to  develop  normally. 
As  yet,  the  results  of  intelligent  clinical  observation  of  infants  form  our 
best  guide  as  to  food  requirements.  Individual  infants,  though  they  may 
all  he  equally  healtliy,  differ  very  much  in  this  respect,  depending  upon 
their  weight,  their  size  and  also  much  upon  their  physical  activity*  One 
that  is  particularly  active  or  restless  requires  more  food  than  does  one 
who  is  very  quiet  and  lethargic.  The  size  of  the  hoily,  or  the  surface  area, 
is  doubtless  of  much  more  importance  in  estimating  food  requiremeuts  fl 
than  the  weight,  but  the  latter  is  so  much  more  easily  determined  that  it 
lias  come  into  general  use  in  estimating  tlie  amount  of  food  to  be  given 
per  diem.  It  is  a  matter  of  general  agreement  that  the  requirements  of 
the  infant,  relatively  to  the  weight,  are  greatest  during  the  tirst  months  of 
life  and  become  gradually  less,  so  that  by  tlie  end  of  the  first  year  they 
are  only  about  three-fourths  as  great  as  during  the  first  month.  Heubner 
placed  the  child's  needs  at  100  cahirics  per  kilo  (45  per  pound)  during 
the  first  quarter  year  and  at  TO  per  kilo  (LiO  per  pound)  during  the  last 
quarter  year.  These  figures  have  been  much  used  as  an  arbitrary  stand- 
ard, and  indeed  they  do  furnish  an  e:scellent  starting  point  for  the  feed- 
ing of  an  individual  child,  but  they  can  hardly  do  more.  The  subsequent 
variations  in  the  amount  of  food  must  be  decided  by  the  child's  demon- 

*  There  an*  nthcr  siihstnncrs  whope  prcseat'e  in  the  foixl  is  vitally  npccssary 
for  bfe,  guch.  for  instimce,  as  the  vitjimins.  They  exist  in  most  of  ttie  common 
articles  of  foml.  Their  chemical  composition  la  uncertain.  Their  absence  pro- 
duces definite  ^mptoms. 
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wbated  needs  and  his  digestive  eiip«eity;  but  wiile  variations  from  these 
averages,  whether  above  or  heh)w  thoin,  are  usiiall}'  found  to  be  either 
inadequate  or  disturbing-  Again,  these  amounts  are  designed  for  healthy 
infants  with  good  digestion.  Sick  ehihlren,  or  those  suffering  from 
digestive  disturbances,  must  be  fed  according  to  the  capacity  of  their 
dtgestiDii.  The  expression  in  calories  of  the  energy  value  of  the  food  does 
not  imply  that  ihh  is  to  l>e  regarded  as  a  method  of  feeding.  It  is  only 
a  method  of  stating  the  amomit  of  food  which  a  chihl  is  receiving,  in  a 
more  accurate  and  scientific  way  than  others  that  have  been  employed, 
e.g.,  the  number  of  minces  given  daily,  wdiich  really  represents  only  tlie 
foluine  of  the  food,  or  tells  rather  the  amount  of  water  in  which  the  food 
IB  given* 

^  The  calculation  of  the  total  food  in  terms  »»f  energy  units  is  chiefly  of 
&wiittance  in  enabling  one  to  recognize  readily  whether  an  infant  h 
re<^»iving  tc»o  much  or  too  little  food. 

In  determining  the  i^alories  of  the  food  it  is  calculated  that: 

1  gram  of  fat  yielda   9,3  calories 

1      *'      **   carbohydrate       "        4.1       " 
I      «      "   protein  '*        41      " 

Protein* — Protein  is  essential  to  life,  since  it  is  the  only  kind  of  food 
which  is  capable  of  replacing  the  continuous  nitrogenous  waste  of  tiie 
of  the  bt»dy  upon  which  health  depends.     Protein  is  also  indis- 
ie  for  grow^th.     In  the  adult  only  the  requiremenis  of  repair  are 
to  be  supplied.     In  the  child  a  nuich  larger  amount  is  demanded  to 
provide  for  growtli.     Witliout  the  aid  either  of  the  faU  or  the  carbo- 
hydrates, protein  may  sustain  life  for  a  cnansiderable  time;  but  in  so 
ing  a  great  c\t*css  of  such  food  is  required.     When  fats  and  carbo- 
Iratej  are  adde<l  to  the  food  much  less  protein  is  required  to  replace 
the  nitrogenous  waste. 

Of  nil  the  forms  in  which  protein  food  may  he  furnished  to  the  body, 
,  m  proportion  to  its  nitrogen  content,  milk  taxes  the  digestive  organs 
pipvi.  Furtliermorc,  there  is  no  other  form  of  protein  in  which  those 
ainin(»-acida  which  have  been  sliown  to  be  essential  for  growth  are  so 
ftbnudantly  supplied  as  in  milk.  These  facts  are  of  great  importance  and 
tn^lii^te  die  superitirity  of  u»ilk  as  a  fcnid  for  infants,  particularly  during 
tJie  first  year.  The  protein  of  w^oman*8  milk  is  very  readily  digested. 
Rtfgartling  the  protein  of  cow's  milk  there  is  no  doubt  that  the  view 
fonnarly  held  that  it  was  dilhcult  of  digestion  w*as  erroneous.  On  the 
eontrarTp  under  most  c^UMlitions  it  is  digested  and  absorbed  with  facility. 
Doring  mo^t  of  the  tirst  year,  milk  funushes  all  the  protein  that  is 
II  needed  for  proper  nutrition.  But  as  cow 's  milk  protein  is  low  in  certain 
B  important  &nuno-acids,  a  larger  amount  of  it  must  be  given  tlian  the 
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protein  contained  in  woman's  milk,  or  growth  will  euffer.  During  the 
settJiicJ  year  meat,  eggs,  et«  *,  may  add  to  the  prulein  of  the  fliet. 

The  digestion  of  protein  is  begun  in  the  stomauh  hnt  is  principally 
carried  on  in  the  intestine8.  The  albumo^es  am!  peptones  produced  by 
gastric  and  pancreatic  digestion  are  hroken  up  as  the  rcj^ylt  of  tlie  action 
of  the  erepsin  of  the  intestinal  juice  into  polypeptide  and  finally  into 
amino-aeids.  It  is  as  amino-acids  that  nearly  all  of  the  nitrogen  ia 
absorbed.  In  almost  all  eircunistaiu^cs,  the  nitrogen  of  the  protein  is 
well  absorbed.  The  tendency  to  retain  nitrogen  h  one  of  the  strikiDg 
attributes  of  the  infant-  He  retains  this  if  it  is  in  any  way  possible  and 
may  eontimie  to  do  so  even  when  losing  greatly  in  weight.  This  may  be 
taken  as  an  indication  of  11  le  great  efforts  that  the  body  makes  to 
further  growth. 

The  nitrogen  which  is  not  retained  is  largely  excreted  by  the  urine 
The  nitrogen  of  the  fec^s  is  rehitively  small  in  amount,  is  iutiuenced 
somewhat  by  the  kind  of  foud  and  is  in  cooiiidcraide  part  derived  from 
the  intestinal  sec  ret  ions  which  themselves  contain  a  certain  amount  of 
protein. 

In  artificial  feeding  it  has  been  maintained  that  a  large  excess  of 
nitrogenous  products  must  be  disposed  of  l>y  digestion  and  elimination 
and  that  this  taxes  the  organs  of  digestion  and  excretion.  It  may  he  said 
that  there  is  at  the  present  time  no  proof  that  milk  protein  even  in  con- 
siderable excess  is  dangerous  to  the  welfare  of  the  infant. 

The  prolonged  use  of  a  diet  in  which  the  protein  is  insufficient  in 
amount  or  defective  in  clianutcr  prodnrcs  a  certain  definite  group  of 
sy ni pt 0 ms  w  1 1  i c h  a  r i?  i w t  a  1  w  a }  s  re  f i * r rvt  1  t u  I  h e i  r  ] > roper  ca n se .  I  n  i n  fa n ts 
the  most  striking  are  slower  growth,  anemia,  pwr  circulation,  feeble  mus- 
cular jK)wer,  disinclination  to  exertion,  and  various  functional  nervous 
disturbances.  Such  child ren  arc  often  very  fat.  Vegetable  proteins  do 
not  seem  able  permanently  to  take  the  place  of  animal  proteins  in  the 
food  of  young  infants  for  the  reason  that  most  of  them  are  deficient  in 
some  of  the  essential  amino-acids.  Since  in  milk  and  In  fact  in  almost 
all  ttie  foods  of  the  infant  a  very  constant  relation  esista  betw^een  the 
protein  and  the  salts,  it  is  somewhat  difilcult  to  separate  symptoms  due 
to  low  protein  from  those  due  to  low  salts ;  the  two  are  often  combined. 

The  ingestion  of  casein  in  large  amount  produces  in  infants,  large, 
dry,  light  colored  stmds,  often  of  an  alkaline  reaction.  They  also  con- 
tain a  high  pro|K)rtion  of  mineral  salts.  With  tliese  stools  there  is  usually 
constipation.  While  tliis  effect  in  health  is  one  not  to  be  desired,  it  k 
decidedly  advantageous  in  diarrhea  to  combat  the  fermentation  produced 
by  carbohydrates  and  fats.  For  this  reason,  as  will  be  seen  later,  protein 
in  large  amount  is  a  valuable  therapeutic  remedy  for  many  intestinal 
conditions  during  infancy  and  childhood. 
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^L^     fkts. — Fats  are  a  most  imjK>rtaiit  source  of  energy  to  the  body,  their 
^Plklorie  value  being  a  little  more  tlian  twiee  aa  ^reat  a8  that  of  eitlior  the 
carbohydrates  or  the  protein.    They  save  nitrogenoui?  waste  and  increase 
the  body  weight.    The  large  amount  of  fat  stored  up  in  the  subcutaneous 
I     tissues  in  infaney  is  one  of  the  best  evidences  of  health. 
^^K    The  amount  of  fat  received  by  a  breaj^t-fcd  iufant  is  relatively  much 
^P^reater  than  that  given  to  adults  in  a  normal  diet.     A  well-nourished, 
W    nursing  infant  weighing  fifteen  pounds  actually  receives  about  one-half 
^K^B  much  fat  as  is  allowed  in  a  ration  for  an  adult  doing  moderate  work^ 
^^%r!io  weighs  ten  times  as  much.    There  can  be  no  doubt  that  fat  is  bene- 
ficial for  infants  and  that  those  who  can  take  a  reasonable  amount  of  fat 
>     thrive  better  than  those  who  can  not.    It  is  also  plain  that  the  one  of  the 
ingredients  of  eow*s  milk  most  difficult  for  the  infant  to  digest  is  the  fat- 
Fats  may^  for  a  considerable  time,  be  largely  replaced  hy  the  earbo- 
hydmies;  but  nutrition  sutlers  if  this  substitution  is  complete  or  long 

I  continued.  Fats  are  acted  upon  very  slightly  in  the  stonuieh,  although 
they  greatly  retard  the  emptying  of  the  stomach.  Their  digestion  in  the 
mtattine  is,  under  normal  conditions,  very  ctmiplcte,  and  only  a  small 
percentage  of  the  fat  passes  through  the  intestine  nnehanged.  Under 
Domial  conditions,  from  80  to  90  per  cent  of  the  fat  ingested  is  absorbed 

Ieitber  as  fatty  acids  or  as  soaps.  No  neutral  fat  can  l>e  absorbed. 
When  the  diet  contains  fat  and  protein  in  considerable  quantity  and 
ii  low  in  carbohydrate,  stools  are  formed  consisting  largely  of  calcium 
aod  magnesium  soaps,  and  the  loss  of  these  substances  may  even  be  so 
great  that  ft  negative  balarn^e  of  these  minerals  results.  In  t'cria in 
eirciimatances^  fats  in  the  intestine  may  bc^  decompiised  and  atids  formed, 
ItqI  this  rarely  occurs  unless  carljoliydrates  in  excess  are  also  given.  As 
ft  re^iuU  of  this  fermentation,  irritating  prod Ufts— chiefly  the  lower  fatty 
ftcidd— are  formed,  and  these  readily  ]>rovnke  diarrhea.  In  the  dinrrheal 
stooU  thea^  may  l>e  sufficient  pt)tassium  and  sodium  loss  to  bring  alwut 
ft  Digative  balance  of  these  minerals.  Tlie  influence?  of  the  fat,  therefore, 
Qpoo  tlie  mineral  balance  is  an  imjKirtant  one. 
I  Cftrbohydrates.^ — Although,  like  the  fats,  these  can  not  replace  the 

■  niirogtnous  waste  of  the  body,  they  are  important  aids  in  sparing  the 
protein,  and  in  this  respect  they  are  even  more  valuable  than  the  fats. 

■  The  carbohydrates  are  partly  converted  into  fat,  and  may  thus  increase 
the  bc> '         '  hU    They  are  caipable  of  replacing  the  fat-waste  of  the  body. 

Cit.  ites  are  the  most  abundant  of  the  solid  elements  of  the 

food,  ftlthoogb  they  form  a  smaller  percentage  of  the  entire  quantity  of 
food  in  infancy  than  in  adult  life.  The  soluble  carbohydrates  which  are 
naed  as  fcmds  for  infants  are:  milk  sugar,  cane  sugar  and  mixtures  of 

■  tnalloee  and  dextrin.    Maltose  in  a  pure  form  is  not  used  on  account  of 
its  cost  aod  because  it  has  no  advantages.    Mixtures  containing  maltose 
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have  (JiwUiK't  ii<l\aJitagcs  in  some  tirryuKstauccB,  Since  aU  e^ugars  arc 
finally  c-onverlud  into  glucose,  thty  are,  to  a  certain  extent,  inter- 
changeable.  Milk  sugnr  has  an  advantage  in  not  femientiiig  Mith  the 
common  varieties  of  jeasst  present  in  the  stomach  m  ilo  both  maltose  and 
cane  sngar.  Except  for  this,  there  is  not  much  to  choose  between  milk 
sugar  and  cane  sugar.  Gain  in  weight  is  satisfactory  with  either,  and 
they  are  equally  safe.  Tliey  Imve  the  4«amc  di^^ad vantages  and  dangers  in 
that  they  readily  undergo  fermeotation  lu  the  intestine  by  the  action  of 
bacteria.  As  a  result  of  this  fermeotation,  lower  fatty  acids  are  formed 
not  odIv  from  the  sugar  but  alsfi  from  the  fats  which  are  present  in  the 
food»  with  the  result  which  has  heeu  described  above  under  the  fermen- 
tation due  to  excessive  quarstitics  of  fat. 

The  ahility  of  the  youug  infuut  Ut  digt^st  starches  is  relatively  feeble, 
althtmgh  this  power  does  exist  to  some  degree  from  birth  ;  but  the  greater 
part  of  the  earbobydrates  required  should  be  furnished  in  the  form  of 
sugar.  To  infants  of  four  niuiiths  and  over,  starches  may  at  times  ad- 
vantageously he  adde<l  to  the  diet,  and  after  seven  or  eight  months  the 
quantity  may  be  e(msi<!erably  increased.  But  in  whatever  form  or  quan* 
tity  u^ed  thorough  cooking  is  nociv^sary. 

The  advantages  of  the  carlK>hydrate8  as  foods  depend  upon  the  ease 
with  which  they  arc  digested  and  ahsorhed.  They  are  at  a  great  dis- 
advantage on  account  of  the  readiness  with  which  all  of  them,  and  espe- 
cially the  sugars,  undergo  fermentation  in  different  parts  of  the  ali- 
mentary tract.  The  mixtures  of  maltose  and  dextrin,  for  some  unex- 
plained rcasnn,  are  often  safer  to  give  to  children  who  have  sulTered  from 
diarrhea.  While  they  tlieniselves  have  a  tendency  to  cause  rather  loose, 
brownish  stools,  they  do  not  so  readily  undergo  excessive  fennentation 
and  may  sometimes  be  given  witlj  safety  wlien  other  sugars,  especially 
lactose,  would  cause  serious  disturlmuces. 

A  diet  consisting  too  exclusively  of  carbohydrates  often  leads  to  a 
rapid  increase  in  weight,  but  it  is  not  accompanied  by  a  proportionate 
increase  in  strength.  Infants  so  fed  have  but  little  resistance,  and  many 
of  them  l>eeonie  raebitic.  The  easy  digestifm  of  fcK>ds  consisting  chiefly 
of  s<jluble  carbohydrates,  such  as  sweetened  condensed  milk  and  the  pro- 
prietary infant  foods,  ancl  the  rapidity  with  which  children  so  fed  gain 
in  weigtit.  lead  to  a  great  misapfirchensiou  in  regard  to  their  value  as 
foods.  The  ultinuite  results  of  su(  h  one-sided  feeding,  if  long  contiuue^l, 
are  almost  invariably  disastrous. 

In  building  up  the  cells  of  the  body  the  protein  is  first  in  importance^ 
but  in  the  production  of  energy  tlie  fats  and  the  (nirh<diyd rates  have  a 
greater  value-     In  a  proper  diet  all  of  these  elements  are  represented, 

Hineral  Salts.— The  great  importauce  of  tlie  mineral  salts  in  the 
nutrition  of  infants  and  children  has  only  recently  been  appreciated. 
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These  salts  are  importaDt  not  only  for  growth,  but  for  all  the  ph3'sieal 
and  cheniieal  processes  which  are  carried  on  in  the  body.  If  they  are 
mil  furnbhed  in  sufficient  amount  in  tiio  food,  i»r  if  corulitious  exist  in 
whidi  their  absorption,  retention  and  uiilissatiuo  are  interfered  with,  all 
tlie  functions  of  the  body  are  disturbed  and  life  may  be  jeopardized. 
Except  in  the  case  of  lufantH  fed  npun  the  proprietary  foods,  salts  are 
very  seldom  lacking  in  the  food,  Tho$e  wlio  receive  woman's  milk  usually 
rt*eeive  an  adequate  supply;  and  tho&e  who  are  fed  on  cow^s  milk  receive 
not  only  the  salts  required*  but  a  very  considerable  excess  of  them,  often 
two  or  three  times  the  re*juirements  of  the  ehild.  This  excess  apparently 
does  no  harm,  as  it  is  either  not  absorbed  or  is  excreted  by  the  intestineB 
or  kidneys.  The  mineral  salts  form  from  10  to  35  per  cent  of  the  ilried 
malWr  of  the  normal  stool.  For  perfect  nutrition  not  only  must  all  the 
xnineral  salts  be  furnished  in  the  food  but  the  other  elements  of  the  food 
must  not  have  an  injurious  effect  upon  their  retention.  The  chief  daji- 
gers  to  the  retention  of  sodium  and  jHjtassinm  arise  from  fermi-ntation 
of  rarbohydnites  and  fats  in  the  intestine,  Disturbam-es  in  the  metah- 
olisiu  of  the  salts  are  very  frequent  and  are  no  doubt  at  the  basis  of  many 
common  nutritional  disturbanees  of  infancy. 

Water. — Tlie  food  of  all  young  mammals  eonsista  of  from  eighty  to 
ninety  per  cent  of  water.  This  is  needed  for  the  solution  of  certain  parts 
of  the  foo»K  such  as  the  sugar,  the  salts,  and  Rt»me  of  the  protein,  and  for 
tlm  suspension  of  other  protein  and  the  emulsified  fat.  Ail  the  food  is 
thua  dissolved  or  very  finely  divided  so  as  to  be  more  readily  aetetl  \ipon 
bjr  the  delicate  digestive  organs  of  the  infant.  Water  is  needed  also  in 
Imrge  quantities  for  the  rapid  elimination  of  the  waste  of  the  body. 

Th<?  amoinit  of  fluid  required  by  tlie  infant,  in  proportion  to  his  size 
weighty  is  much  greater  than  that  required  by  the  adult.     During 

ly  infancy  an  infant  should  receive  daily  an  amount  nf  fluid  equal  to 
•hout  one-fifth  his  body  w^eight.  As  it  is  practically  impossible  to  give 
to  a  yoong  infant  any  considerable  part  of  this  as  water,  this  figure  gives 
tt»  an  inifMirtant  guide  as  to  the  volume  of  the  fcM:>d  to  be  given  daily  to 
in  artificially-fed  infant.  The  passage  of  a  large  amount  of  urine  of 
low  upwific  gravity  is  one  of  the  physiologieal  conditions  of  infancy  and 
nUBcient  water  must  he  furnished  to  the  infant  to  make  this  ptxssihle. 
It  b  not  therefore  a  matter  of  inilifTerence  w^hether  we  give  the  daily 
ftDHmnt  of  food  with  twenty  or  with  thirty *iive  ounces  of  water.  After 
sir  nuHithii  fluids  can  l>e  given  in  the  form  of  fruit  juices,  broth,  etc.,  and, 
hemimt  tb^  ohler  infant  will  usually  take  water  in  proper  amount  without 
diflleiiltj^  ao  that  the  same  relation  of  the  volume  of  food  to  the  body 
vi£tgtil  nerd  not  be  maintained.  Of  the  water  received  it  is  estimate^! 
thai  5i>  per  cent  is  eliminated  by  the  kidneys;  33  per  cent  by  the  hmgs, 
6  pef  cent  bj  the  intestines,  and  that  from  1  to  t*  jK^r  cent  is  retained. 
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CHAPTER  II 
THE  INFANTS  DIETARY 

WOMAN^S  MILK 

Woman's  milk  is  the  ideal  infant-food.  A  knowledge  of  its  character, 
oona  posit  ion,  and  variations  ia  indispensable,  for  npon  this  knowledge  are 
based  all  our  substitntcs  for  woman's  milk  when  this  can  not  be  obtained. 

Woman's  milk  is  a  secretion  of  the  niammary  glands  and  not  a  mere 
transudation  from  the  hl(H->d- vessels ;  aUhniigh  nndtT  abnornml  conditions 
it  may  partake  more  of  the  eharaeter  of  a  transudation  than  a  seeretion, 
A  few  drops  may  he  squeezed  from  the  breasts  before  parturition ;  gen- 
erally speaking,  however,  it  is  only  present  after  delivery.  During  the 
first  two  days  the  seerction  is  scanty.  Fsually  upon  the  third  or  fourth 
day  it  becomes  well  established,  although  it  may  Ijc  delayed  many  dajs 
longer  and  yet  become  abundant  During  the  period  of  lactation,  milk 
is  constantly  formed  in  the  mammary  glands,  but  the  process  is  more 
active  while  the  child  is  at  the  breast. 

Physical  Characters. — Wonian^s  milk  is  of  a  bluish-white  color  and 
quite  sweet  to  the  taste.  When  freshly  drawn  its  reaction  is  amphoteric 
to  litmus,  or  slightly  acid  to  phenolphthalein.  The  specifie  gravity  varies 
between  ISm^  and  1.030,  the  average  being  1.031  at  GO^  F.  .  On  the 
addition  of  acetic  acid  only  a  slight  coagulation  is  seen,  this  being  in 
the  form  of  small  flm^uli,  and  never  in  large  masses  as  is  the  case 
in  cow's  milk.  Microscopically,  there  are  seen  great  numbers  of 
fat-glohules  nearly  uniform  in  size  and  some  granular  matter.  Oc- 
casionally tbere  are  present  epithelial  cells  from  the  milk-duets  or  from 
tbe  nipple. 

Early  Milk. — The  secretion  of  the  early  days  of  lactation  to  which 
the  term  "colostrum'^  has  been  given,  ditfera  quite  markedly  from  the 
later  milk.  It  is  of  a  deep-yellow  color,  which  is  chiefly  due  to  the  colos- 
trum-corpuscles. It  has  a  specific  gravity  of  1.030  to  1.035,  a  strongly 
alkaline  reaction,  ami  is  ci^tagulated  into  solid  masses  by  hcat^  and  some- 
times the  milk  of  the  first  <lays  coagidates  spontaneously.  It  is  very  rich 
in  protein  and  in  salts.  Microscopically  the  fat-globules  are  of  unequal 
size,  and  there  are  present  large  numbers  of  granular  bodies  known  as 
colo8trum-cori»uscles.  These  are  four  or  five  times  the  size  of  the  milk* 
globules,  and  they  are  probably  Icncocytes  in  which  are  contained  numer- 
ous fat  granules.  They  arc  much  larger  than  ordinary  leucocytes  and 
are  nucleated. 

The  cf^l OS trum -corpuscles  are  very  abundant  during  the  first  few  days. 
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but  under  nomml  conditionB  they  are  not  found  after  the  tenth  or  twelfth 

dty. 

Composition  of  Colostrum 

First  and  Two  to 

second  days  ten  days 

Fat ...        238  3.00 

Sugw 3^  7^ 

Protein   , 8.00  2.25 

A«h  .,,, 0^  030 

Water 85.27  88,95 


I 

I 


IQ0.00  100.00 

be  characteristic  features  of  colostrum  milk  continue  for  a  period 
varying  fmm  five  to  ten  days;  but  it  is  nut  until  about  the  end  of  the 
finit  month  that  the  milk  assumes  iti^  gtabte  or  '"mature^*  character*  The 
milk  of  the  intermediate  period  is  sometimes  spoken  of  as  ** transition 
milk/'  It  shown  a  marked  hut  gradual  fall  in  the  protein  and  ash,  and 
a  modc?rate  rise  in  the  fat  and  sngar  until  the  composition  of  mature  milk 
ii  reached;  after  this  time  no  cujistant  or  rc;:^nlar  changes  are  seen  in  the 
proportion  of  the  dilTereut  constituents  until  near  the  close  of  lactation. 
Baily  Quantity. — Exact  information  upon  this  point  is  difficult  to 
There  are  recorded^  however,  extended  observations  made  with 
I  rare  upon  a  number  of  cases.     The  eight  cases  quoted  Tk'Iow  ^  were 

^Bmehmfs  cases  (Johrb,  L  Kiudcrh.,  xv,  23;  xxi,  314),  Case  L  Female; 
blrtlMrei|:kt,  7  pounds  14  ounces  (3.100  grams).  First  week,  lost  U  ounce  (45 
gimjiie);  after  this  gained  steadily  during  the  twenty'three  weeks  of  observation; 
Irom  second  to  ninth  week,  average  weekly  gain  8  ounces  (241  grams);  from 
trath  to  eighteenth  week,  average  gain  4J  ounces  (138  grams);  from  aincteenth 
to  tw<»Dty-tliird  weetc,  average  gain  4  ouDcea  (130  grams) ;  weight  at  the  cad  of 
'-third  week,  14  pounds  (6,690  grams). 
Cam  II.  Male;  birth-weuBiht  6i  pounds  (2,950  grams)-  Lott,  first  week,  3 
(90  grams) ;  after  thia  gained  steadily  dunng  tiie  eleven  weeks  of  obser- 
from  second  to  eleveoth  wc?ek.  average  weekly  gain  7i  ounces  (214 
>;  weight  at  end  of  eleventh  week,  11  pounds  2  ounces  (5,045  grams). 
Cum  m.  Female;  birth-weight  3  pouncjg  9  ounces  (1,620  grains).  Gain, 
Hfit  w««ek,  U  ounce  (45  grams);  during  the  succeeding  twenty-one  weeks  of 
dbmnndkm,  average  weekly  gain  5  ounces  (141  grams);  weight  at  the  end  of 
tw tj  mt\aoA  week,  10  pounds  3  ounces  (4>620  grams). 

lAune's  case  (These,  Para>.  1889 >,  Female;  birth-weight  8  pounds  13  ounces 
(4J0OO  gmms) ;  toes,  first  week,  8  ounces  (225  grams);  after  this  gained  steadily 
<|tiniig  the  nine  weeks  of  observation,  on  an  average  9}  ounces  (268  grams) 
ntckly ;  at  the  end  of  ninth  week,  weight  13  poundi$  3^  ounc«»  (6,000  grams). 
Ahlfeld's  case  (Deul«ch.  Zt^ichr.  f.  Prakt,  Med.,  1878),  Birth^weight  7  pounds 
14  ounces  4(3,100  gnims).  Obser^'ations  continued  from  fourth  to  thirtieth  week. 
Ouriiiig  first  ten  weeks,  average  weekly  gain  5)  ounces  (161  gram$);  from 
to  iweotteih  week,  71  ounces  (214  grams) ;  from  twenty-first  to  thirtieth 
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all  healthy  infaiitfij  nurgiiig  exfliisivdy  and  gaining  steadily  in  weight 

From  tho8e  observations,  and  others  less  extended,  the  average  daily 

quantity  of  milk  seereted  ninler  normal  conditions  of  health  may  be 

asaumed  to  be  pretty  nearly  as  follows : 


At  the  end  of  the  first  week . 10  to 

During  the  second  week 13  to 

Durinpt  the  third  week , . . .  14  to 

During  the  fourth  week . 16  to 

From  the  fifth  to  the  thirteenth  week.,  20  to 

From  the  fourth  to  the  sixth  month. . .  24  to 

From  the  sixth  to  the  ninth  month 30  to 


AppmiimBtely. 
16  oz.  (300  to  500  c.cm.) 
18  oz.  (400  to  5,50  c.cm,) 
24  oz,  {mo  to  720  ccm.) 
26  oz.  (500  to  800  c.cm.) 
34  osB.  (600  to  1,030  c.cm.) 
38  oz,  (720  to  1450  c.cm.) 
40  oz,  (900  to  1,220  cxm.) 


It  will  be  noted  that  the  amount  inereases  very  rapidly  up  to  about 
the  eighth  week,  and  after  this  much  more  slowly.  The  amount  of  milk 
varies  also  with  the  demands  of  the  child  in  a  very  striking  way,*    The 

week,  6  ounces  (168  grams);  at  the  end  of  the  thirtieth  week,  weight  18  poundi 
9i  ounces  (8,435  grama), 

Fecr  (Jahrb.  f.  Kinderh.,  xlii,  195).    Three  caaea. 

In  aO  these  cat^es  the  amount  of  milk  was  dctcnnined  by  weighing  the  infim 
both  before  and  after  every  nursing  during  the  entire  period  of  ot^erv^tion, 
The  following  table  gives  in  a  condensed  form  the  daily  quantity  of  milk  in 
these  cases: 


I 

I 

I 


Time. 


1st  Caae. 


Haehtier'i 
2d  Caae. 


3d  C«L9C. 


Com. 


Ahl/eld*i 


Feer*t 
Av«r«fiL 


Ist  day 

2d  liay 

3d  day 

4th  day 

5th  day 

6th  day 

7th  day .* 

Average  2d  week 

Average  3d  week ...... 

Average  4th  week 

Average  5th  week ..... 

Avefftge  6th  week 

Average  7th  week 

Average  8th  week 

Average  9th  week 

Average  10th  to  13th  week 
Average  14  th  to  17  th  week 
Average  18th  to  2:id  week 
Average  24  th  to  30tb  week 


Grams. 
20 
176 
2fi5 
420 
360 
374 
423 
497 
550 
594 
663 
740 
880 
835 
766 
796 
807 
870 


Gmma. 

75 
135 
325 
295 
290 
340 
350 
423 
468 
531 
561 
661 
681 
730 
665 


Grams. 

20 

45 

70 

99 

124 

136 

156 

229 

314 

379 

447 

472 

525 

568 

584 

600 

673 

700 


Gmma. 


125 

222 

400 

475 

500 

5M 

730 

810 

944 

978 

1,038 

1,024 

1,085 


GnsQs. 


676 
655 

791 
8U 
845 
810 
869 
983 
1,029 
1,145 


Gnma. 


256 
lot  w«d;) 


610 
667 
753 

dm 

815 
820 
795 
845 
919 
1,002 


'There  are  a  number  of  recorded  InBtances  in  which  the  amount  of  milk  se^ 
creted  has  been  quite  extraordinary — in  aome  causes  as  much  as  four  quarts  daily. 
Lactation  in  exceptional  in.stancea  also  is  unduly  prolonged.  We  know  of  one 
well  authenticated  American  case  in  which  it  continued  for  seven  years.  Among 
the  Japanese  it  is  frequent  for  it  to  continue  up  to  three  or  four  years. 
Among  the  Hottentots  and  other  savage  races  lactation  may  be  prolonged  until 
the  sixth  or  seventh  year. 
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cpmntittes  mentianed  ran  not  be  taken  a?  an  absohito  guide  to  the 
Amount  of  food  to  Iw  given  to  bottle-ferl  infants.  Breast  milk  contains 
ait  average  of  twelve  ix?r  eent  solids;  while  the  modifirattoD  of  cow's  milk 
best  suited  to  the  early  months  seldom  has  more  than  from  nine  to 
eleven  per  cent  stdids.  For  this  period,  therefore,  somewhat  larger  qiian- 
titles  are  needed  thaji  of  breast  milk, 
B  A  comparison  of  the  daily  amoinit  of  milk  taken  with  the  weight  of 

■  the  child  at  the  different  periods,  showed  that  both  during  the  early  and 
the  later  periods  the  hir^er  ehiblren  took  not  only  more  milk,  but  con- 
juderably  more  in  proportion  to  their  body  weight  than  did  the  smaller 
onas.  This  harmonizes  with  the  common  observation  that  small  children 
are  much  more  likely  to  be  overfed  than  large  ones. 

I       The  average  quantity  taken  at  one  nursing  by  five  of  the  children 
preTioualy  mentioned  was  as  follows: 
Appro  ximately. 
During  the  finit  week I    to  11  o«.    (\HXa    45  c.cm.) 
During  the  second  week I    to  3    oz.    (30  to    90  c.cm.) 
During  the  third  week 1 J  to  4    ox.    (45  to  120  cxm.) 
^      During  the  fourth  w^eek 1 J  to  4i  oz.    (45  to  140  c.em.) 
■      Prom  the  fiff  h  to  the  neventh  week  .....   2    to  5    o».    (60  to  im  c.cm.) 
"      Fh»m  the  eiichtb  to  the  eleventh  week. . ,  2i  to  51  ox.    (75  to  150  e.cm.) 
During  the  fourth  tnonth 3    to  t>    02.    (90  to  180  c.cm,) 
During  the  fifth  month 3i  to  6*  oji,  (UO  to  200  c.cm.) 
During  the  gixth  mouth. 4    to  7    osb.  (120  to  220  c.cm.) 
Betw^een  the  limits  mentioned  the  greater  nund>er  of  eases  will  un- 
doubtedly fall.    The  amount  taken  at  one  time  is,  however,  modified  by 
the  frequency  of  nursing,  and  ia  therefore  not  so  good  a  guide  to  the 
amomit  of  fofrd  required,  as  is  the  quantity  taken  in  twenty-four  hours. 
OoaupMition,^ — According  to  the  analyses  of  Pfeitfer,  Koenig,  Leeds, 
Harrington,  Adriance,  (^^ourtney  and  Fales  and  others,  the  composition 
oC  bumaD  milk  is  as  follows : 


I 


(Mftlure  Mm 

CommoQ  Healthy 
VariftticMU. 

|?ml._                              .   . . ... 

3  50 
7.50 
1,25 
020 
87,55 

Per  cent 
3,00  to       5  00 

6,50    *"        8.00 

p|Sf|h|'     * 

1.00    *       2.00 

Aafc.. .._...... 

0.18    *       0  25 

Wilo' 

89.32    *     ^.75 

100.00 

100.00        100.00 

In  the  older  analyses  the  percentage  of  protein  was  almost  invariably 
nMide  too  high  and  the  sugar  too  low.  After  the  first  month  there  are 
no  reguljir  elianges!  in  com|msitinn  until  near  the  end  of  laetaticm.  This 
ii  A  point  to  tie  borne  in  mind  in  the  selection  of  wet*nurses. 
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^lilk  also  coiitainfi  certain  natural  feniioiits  whidi,  though  little 
u  rulers  I  uoil,  nre  believed  to  have  a  fy  net  ion  in  digestion. 

Frolein. — Tlie  important  forms  of  protein  are  easein  and  laftalbu- 
min ;  several  others,  lartoglobulin,  laetoprotein  and  niiclein  are  also  de- 
seribed-  The  ease  in  is  in  suspension  by  virtue  of  the  presence  of  c*alcium 
phosphate  in  the  milk,  with  which  it  is  probably  in  eombination.  It 
eoaguliiies  only  Bliglitly  witli  rennet,  while  acetic  acid  produces  a  loose 
flocndent  precipitate.  The  hietsilbumin  reseinbles  the  serum-albumin  of 
the  blocMh  In  woman's  milk  it  18  nearly  twice  as  abundant  as  c&deiii. 
Itg  proportion  to  casein  is  nearly  fwelve  times  as  great  as  in*  cois^a 
milk. 

The  total  protein  of  normal  mature  milk  is  ii»^ua!ly  between  1.0  and 
l.r>  per  cent.  In  abnormal  specimens  the  variations  arc  from  0:7  to  3.5 
per  cent.  The  total  protein  is  highest  in  the  colostrum  period;  it  falls 
steadily  to  the  latter  part  of  the  first  month.  After  this  time,  during 
the  mature  period,  the  variations  are  slight,  but  it  tends  to  fall  slowly. 
Toward  tlie  end  of  lactation  the  jiroportion  of  protein  falls  quite  rapidly. 

Fat. — This  exists  in  the  form  of  minute  globules,  which  are  held  in  a 
state  of  permanent  emulsion  by  the  albuminous  solution  in  which  they  are 
suspended.  The  fat  of  woman's  milk  is  chiefly  made  up  of  the  neutral 
fats — palmitin,  myrietin,  stearin  and  olein;  the  last  mentioned  predom- 
inating. There  are  altH)  small  quantities  of  free  fatti,^  aeids,  but  these 
are  much  less  in  amount  than  in  cow's  milk.  The  fat  of  woman's  milk 
is  relatively  low  in  volatile  fatty  acids,  compared  with  that  of  eow*s  milk. 
Tlie  proportion  of  fat  is  subjeet  to  even  wider  variations  than  is  that  of 
tlie  protein,  3.5  per  cent  being  taken  as  the  normal  average.  In  a  series 
of  thirty-four  analyses  the  fat  varied  between  l.lt*  and  i\Xi<\  per  cent.  The 
highest  percentage  we  have  known  was  10J)1.  In  forty -three  analyjses 
by  Ijceds,  the  variations  were  between  2.1!  and  G.89  pT  cent.  The  pro- 
portion is  very  little  afTeeted  by  the  period  of  lactation. 

Sugar. — I'he  sugar  is  in  solutioTu  Its  fhroportion  is  more  nearly  con- 
stant under  all  conditions  than  any  other  constituent  of  milk.  The 
ordinary  variations  are  usually  within  the  limits  of  0.5  and  8  per  cent. 

Aah. — ^Vhe  average  proportion  of  inorganic  salts  is  0.30  per  cent,  or 
a  little  more  than  one- fourth  that  of  cow\^  milk.  The  percentage  com- 
posJlin  of  the  ash  as  eoinpared  with  that  of  cow's  milk  is  given  in  a 
j^^equent  chapter. 

Wiih  tLj  exception  4?f  ^alcium  phosphate  nearly  all  the  salts  are  in 
soUnioii.  The  milk  of  the  first  lev  days  is  very  nch  in  salts,  chiefly  owing 
to  the  large  proporarn  of  sodunn  and  potassium  chlorid;  after  the  fir^t 
month  tlie  normal  variatlord  '  a-^c  sliglit  and  inconstant. 


*  From  thirty-eight  analyses  by  Courtney  and  Fiiles  at  the   Babies'   Hos- 
pital, tlie  following  avemge  fiirurea  were  obtained  of  the  compositioa  of  the 
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The  EzaminAtion  of  Milk. — The  exact  composition  of  human  milk  is 
to  be  determined  only  by  a  complete  chemical  analysis.  Many  variations 
in  composition  the  physician  may  readily  ascertain  for  himself  by  simple 
methods. 

The  quantity  of  milk  secreted  by 
the  breasts  may  be  estimated  by  the 
quantity  which  may  be  drawn  by  a 
breast-pump,  although  this  is  not  a 
very  reliable  test.  If  the  child 
nurses  habitually  thirty  or  forty 
minutes,  the  probabilities  are  very 
strong  that  the  milk  is  scanty.  If 
the  breasts  at  nursing  time  are  full, 
hard,  and  tense,  the  supply  is  prob- 
ably abundant.  If  the  breasts  are 
soft  and  flabby,  and  appear  to  fill 
only  while  the  child  is  nursing,  it  is 
almost  certain  that  the  quantity  is 
8mall.  The  only  really  reliable  test 
is  weighing  the  infant  just  before 
and  after  nursing,  upon  an  accurate 
pair  of  scales  sufficiently  sensitive  to 
indicate  half-ounces.  This  should 
be  repeated  several  times  in  the  day. 

The  reaction  of  woman's  milk 
even  when  freshly  drawn  is  rarely 
alkaline,  being  amphoteric  to  litmus, 
or  slightly  acid  to  phenolphthalein. 

The  specific  gravity  may  be  taken 
with  any  small  hydrometer  graduated  from  1.010  to  1.040  (Fig.  15,  A). 
The  specific  gravity  is  lowered  by  the  fat,  but  increased  by  the  other 
solids.     An  ordinary  urinometer  will  answer  every  purpose,  the  only 
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Pio.  16. — Apparatus  for  Examination 
OF  Woman's  Milk.  The  authors' 
lactometer  and  cream-gauRe.* 


a#h  of  woman's  milk  at  the  difTercnt  periods  of  lactation. 
of  Children,  Oct..  1915.) 


(Amer.  Jour.  Diseases 


Period 

No.  of 
Analyses 

Total 
Ash 

CaO 

MkO 

PtOi 

NaK> 

Kj<) 

CI 

rolfMitrufn  (1-12  d«ya) 

5 
6 
9 
8 
10 

.3077 
.2407 

.2060 
.1978 

.ai4r> 

.0409 
.04H(] 
.0458 
.0390 

.0101 
.(K)57 
.0082 
.0074 
.0070 

.0410 
.0404 
.a342 

.a304 

.045:) 
.0255 
.0154 
.0132 
.0145 

.01Ki8 
0709 
.0539 
OWW 
.0575 

05A8 

trmiuitian  (12-30  days) 

Karly  nuUurp  (1-4  months) 

Middle  mature  (4-9  months) ... 
Late  milk  ( 10-20  months) 

()5S0 
.0351 

o;i58 

.0442 

'The  authors'  apparatus  may  bo  obtained  from  Eimcr  &  Amend,  Eighteenth 
Street  and  Third  Avenue,  New  York. 
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difficulty  being  the  quantity  whidi  is  required  to  float  the  instrument 
Microscopical  Examitiation. — ^Thc  mitToscope  may  reveal  the  pres- 
ence of  fat  globulci*,  colostrum  corpuscles,  blood,  pus,  epithelium,  and 
granular  matter.  Coloi^trum  corpuscles  are  abnormal  after  the  twelfth 
day;  pus  and  blood  arc  always  abnormab  The  presence  of  any  of  these 
elements  necessitates  the  suspension  of  nunsing,  at  least  temporarily. 
But  little  impcjrtance  can  be  attached  to  the  sisie  and  appearance  of  the 
fat  globules  as  aJfecting  the  nutritive  properties  of  the  milk. 

The  DetermiftaiiQn  of  Fat.— TIig  simplest  method  is  by  the  cream- 
gauge  (Fig.  15,  B).    Its  results  are  only  approximate,  but  in  most  cases 

suniciently  accurate  for  elinical  purposes. 
The  tube  is  filled  to  the  zero  mark  with 
fresh  milk,  which  stands,  corked,  at  room 
tcniperature  for  twouty-four  hours,  when 
the  percentage  of  cream  is  read  ofT.  The 
ratio  of  this  to  the  fat  is  approximately 
five  to  three;  thus  5  per  cent  cream  indi- 
cates 3  i>er  cent  fat,  etc- 

For  an  accurate  determination  the  best 
ready  method  is  the  Babcock  test,  which 
requires  20  c.c.  of  milk,  or  the  modifica- 
tion by  I^ewi  ^  of  the  JA^lfman  and  Beam 
test  for  cow's  milk.  This  requires  special 
tubes. 

Sugar, — The  proportion  of  sugar 
varies  m  little  that  it  may  be  ignored  in 
cl  i  n  i  ca  1   ex  a  m  i  n  a  t  ions . 

ProieifK — (liuical  methods  for  the 


B 


} 


e»- 


Fio.  16, — TuBfiB  FOB  Detkhmin- 
iNO  THE  Fat  in^  Milk.  A, 
Babrock'ji  tube  for  cow'a  milk;    ,- i-  e  ax.  *.   ■         «  x  a* 

B,    Lewi'«  mcKiificatioii   fo^  ti^iation  of  the  protem  are  not  very  gatift- 
womftn*8  milk.  factory.^    We  may  also  form  some  idea  of 

the  protein  from  a  knowledge  of  the  spe- 

'Lewi's  method  is  as  follows: 

(1)  Place  in  the  milk  fitrnk  2.92  c.c.  of  woman's  milk  measured  in  a  special 
gratiimtfd  pipette;  (2)  carefully  rinj*e  the  pipette  and  add  the  same  qutiQtity 
of  sulphuric  acid  C.  P,  of  specific  gravity  1.830,  The  iicid  should  be  added 
slowly,  and  mixed  with  thi-  milk  by  gently  rot.ating  the  flai^k.  The  color  turns 
to  a  very  dark  brown  from  the  oxidation  of  the  sugar  and  protein;  (3)  now 
add  0,6  c.c.  of  a  rnixtitre  of  equal  parts  of  fuijcl  oil  and  strong  hydrochloric  acid; 
(4)  add  sufficient  of  a  mixture  of  the  same  eulphnric  acid  and  water^  equal 
parts,  to  bring  the  level  of  ttie  fluid  well  up  into  the  neck  of  the  flask;  (5) 
centrifuge  for  tlirec  or  four  minutes.  TJie  percent^ige  of  fat  is  now  read  off, 
each  one-tenth  grailation  in  the  neck  of  the  flask  representing  0.3  per  cent 
of  fat  in  the  Kpt^eimen  of  milk, 

'The  one  giving  thf  best  results  is  that  in  which  the  protein  is  precipitated 
by  a  solution  of  phtMphotyEgstic  and  hydrochloric  acida  in  the  Esbach  tube,  the 
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dfic  gravity  aiid  tlie  percciitage  of  fat,  if  wc  regard  the  sugar  an  J  salts 
as  constant,  or  so  nearly  m  as  not  to  aftcct  the  specific  gravity.  We  may 
thus  (jeterniine  whether  it  is  greatly  in  exeess  or  very  low,  which,  after 
alK  is  the  iniportiint  thing.  Thu  s|>eeific  gravity  will  then  vary  dircetly 
with  the  proportion  of  protein,  and  inversely  with  the  proportion  of  fat, 
L  e.,  high  protein,  high  specific  gravity ;  high  fat,  low  specific  gravity. 
The  application  of  this  principle  will  be  seen  by  reference  to  the  accom- 
paoymg  table. 

Woman  s  Milk 


dpcctfic  fcnivity^TO"  F. 

Cream — 24  hotin. 

Protein  (eatamAted). 

Arermtge 

Normal  vamtions 
N<imatvanatiotig 
Abn'l  vnimtions . 
AbnM  vmriations . 
Abfi'l  variations . 
Abn'l  variationa . 

I  031 
1  02H-1  ITJd 

I  m2 

Low  (he low  I  02H) 
Low  (below  1.028)  i 
High  (above  1.032)1 
High  (above  1.032) 

7% 

8%-l2% 

5%-6% 

High  (above  10%) 

Low  (below  5%) 

High 

Low 

1,25% 

Normal  (rich  milk) 

Normal  (fair  milk) 

Normal  or  sUghtl^'  below 

Ver>^  low  (ver>*  jMJor  milk) 

Very  high  (very  rich  milk) 

Normal  (or  nearly  ao) 

A  specimen  taken  for  examination  should  be  either  the  middle  portion 
of  til©  milk — i.e.,  after  iinrBing  two  or  three  minntes — or,  better,  the 
entire  quantity  from  one  breast.  The  first  milk  is  slightly  richer  in 
protein  and  much  poorer  in  fat.  The  last  drawn  from  the  breasta  is  lower 
iji  protein  and  much  higher  in  fat.  The  following  analyses  from  Forster 
illuitrate  these  differences: 


F!rai  Portion. 

aoooDd  Porticia. 

Third  Portioa. 

Fat 

Per  c«ni 
1.71 
1.13 

P«r  oeni 
2,77 
0.94 

Per  ottol 
5.51 

Protein.. 

0.71 

CSonditions  Affecting  the  Composition  of  Woman^s  ICilk, — The  Age  of 
IA#  yur$e, — This  has  no  CH)nstant  influence.  Other  things  being  equal, 
tlie  milk  of  very  young  women,  and  also  of  those  over  thirty-five  years 
af  ago,  is  likely  to  be  lower  in  fat  than  that  of  women  between  twenty 
Md  thLrty*five  years. 

Jiumber  of  Pregnancies. — Adrianf^  found  that  the  average  milk  of 
M  primiparae  and  2ti  multiparae,  both  taken  at  the  third  month,  shoived 
the  following  ditferences :  The  milk  of  the  primiparae  averaged  higher 
ia  fat  and  in  proteiiu  but  a  little  lower  in  sugar. 

Acuie  llhie^ja, — In  the  nxajurity  of  ease^  of  acute  illness  of  a  minor 
rhmmrter  and  of  short  dtiration  there  is  no  perceptible  effect  upon  the 

beinic  read  off  after  sUnding  twenty-four  honrs.    For  descriptioQ  see 
Jolma  Hopkioa'  HcwpiUl  Bulletin,  No.  ig7,  October,  1906. 
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milk.  Til  the  acute  feltrile  diseases  of  a  severe  type  the  quantity  of  milk 
is  redurcd,  Iho  fat  is  low,  and  the  protein  is  apt  to  lie  high.  In  septic 
conditions  bacteria  may  appear  in  the  milk, 

Mensfniaiiojt.—T\w  effect  of  this  is  exceediDgly  variable,  depending 
much  upon  the  individual  and  the  ease  of  menstruation.  The  mo§t 
frequent  changes  noted  are  diminution  in  the  quantity  and  a  lower  fat 
with  the  protein  snuiotimcs  increased. 

From  observations  upon  685  cases,  Meyer  noted  disturbances  in  the 
child  in  over  one-half  tlie  number.  Our  own  experience  accords  rather 
with  that  of  Pfeiffer  and  Hcldichter,  who  consider  it  quite  exceptional 
for  tlio  child  to  be  visibly  atTected.  Sehlichter  made  observations  upon 
infants  during  233  menstrual  days,  noting  the  condition  of  the  stools 
and  digestion  k>th  before  and  after  menstruation.  In  ninety  per  cent  of 
the  cases  there  was  no  perceptildc  iuHuence.  In  only  eight  per  cent  were 
the  stools  bad,  and  in  only  three  per  cent  was  tliere  disturbance  of  the 
stomach  with  vomiting.  It  is  safe  to  ,say  that  the  changes  in  milk  accom- 
panying menstruation  are  not  umforni,  and  tliat  in  very  many  cases  none 
of  importance  are  produced. 

Diet. — Tlie  composition  of  the  milk  is  not  so  murh  influenced  by  diet 
as  was  formerly  believed  to  be  the  case.  The  milk  of  an  under-nourished 
woman  is  likely  to  he  poor  both  in  fat  and  protein.  Sufficient  fwd  causes 
an  increase  in  ttiese  substances.  It  is  doubtful  if  the  amount  of  fat  can 
be  further  ifdlticnccd  by  feeding  either  fat  or  carbohydrate,  though  by 
some  authors  it  has  been  clainuHJ  that  this  could  be  done.  Diet  has  a 
similar  influence  upon  the  quantity  of  protein.  The  amount  of  sugar  is 
nearly  constant  under  almost  all  circumstances.  It  is  probably  true  tliat 
wficn  the  quantity  of  protein  and  fat  are  high  they  may  be  somewhat 
rcdik'cd  by  exercise  ami  taking  less  food,  but  n<tt  t^j  a  marked  extent 
nnless  under-nourishment  bad  been  present.  All  fluids  tend  to  increaae 
the  quantity  of  milk* 

The  nursing  woman  should  have  a  generous  diet  of  simple  food,  and 
should  drink  largely  of  milk  or  gruels  made  with  milk.  The  diet  should 
be  a  varied  one,  not  excessive  in  nitrogenous  food  nor  in  vegetables. 
Salads  and  highly  seasoned  dishes  should  be  avoided,  not  so  much  be- 
cause they  upset  the  child,  although  this  may  hai>peo,  as  because  tliey 
are  likely  to  disturb  the  digestion  of  the  nurse.  Nearly  all  the  common 
vegctHbles  and  nwcet  fruits  in  season  may  be  allowed  in  moderation. 
Strong  tea  and  t*ofTee  should  he  prohibited,  although  weak  tea  or  coffee 
may  be  allowctl,  each  but  once  a  day.  Cocoa  is  not  objectionable.  In 
addition  to  her  regular  meals  the  nurse  should  have  milk  or  gruel  at 
bedtime.  The  diet  should  in  all  cases  be  adapted  to  her  digestion.  The 
IkiwcIs  should  move  daily,  by  the  use  of  laxatives  if  necessary.  Great 
harm  oftt^n  results  froiu  ovcrfrodiug  with  its  consequent  indigestion. 
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Alccholic  Beverages. — With  nuiuy  women  the  U8e  of  inalt^fl  liquors — 
aile,  l>et*r,  ete. — increases  the  quantity  of  milk  ami  the  pro{M.irtion  uf  fat; 
hot  with  many  others  their  only  effect  is  to  fatten  the  nurse,  often  to  a 
ittriking  degree.  The  effect  of  spirits  upon  the  quantity  and  corapcjsition 
of  the  milk  ib  less  marked,  but  along  similar  lint^s.  Unless  taken  in  large 
amouutti  by  the  mother,  alcohol  does  not  appear  in  her  milk,  and  there  i§ 

«ufBeieut  evidence  that  in  Uisunl  amount.^  it  has  any  deleterious  effect 
WJ  the  milk;  but  the  general  use  by  nursing  wunien  of  alcoholic  bever- 
agvw  in  any  form  la  to  be  condemned.  There  are  in  most  cases  much  bet- 
ter meftna  of  improving  the  milk  than  by  ale,  be^T  nr  whisky;  they  should 
be  recommended  by  the  phyisician  to  luirt^iiig  women  with  the  greatest  dis- 
cTiminatiun,    The  danger  of  the  formation  of  the  alcoholic  habit  is  too 

It  to  be  passed  over  lightly. 

Drugs. — The  elimination  of  drugs  through  the  milk  ia  somewhat  un- 
certain and  variable;  few  of  tfjose  pipuhirly  supp^jsud  to  affect  the  child 
through  the  milk  really  do  so.  fiiven  in  full  dosrs»  btdhidnnria  regularly 
appears  in  the  milk.  Opium  doeg  not  (hi  wj  coiistnntly ;  but  when  the 
milk  i»  poor,  enough  may  be  excreted  to  produce  serious  symptoms.  The 
iodids  and  bromids  when  long  admin istcrcd  mny  lie  cliniiimted  in  suf- 
ficknt  quantity  to  produce  their  contittlutional  elft'cis  in  the  cinld.  Mer- 
cwy  doea  not  appear  regularly,  but  only  after  prolonge^l  uge,  and  then 
IB  variable  quantity,  lilost  of  the  saline  catharlirs,  arsenic,  and  the 
!iiiliiylate8  are  occasional!}'  found  in  the  milk  stimetinics  in  quantities 
fuflicient  to  produce  symptoms  in  the  nursing  child, 

i'regmmcy. — The  milk  of  a  nursing  woman  who  has  become  preg- 
tuutt  ia  generally  scanty  and  jX)or  in  quality,  cspeiially  in  fat.  The 
Riilk  of  a  woman  suffering  from  the  toxemia  of  pn^gnancy  is  toxic 
lo  ber  infant.  Fatal  <  onseciuciKi^^  have  not  infrcipirtitly  (♦»! lowed  put- 
ting an   ilifajit   tu   thi^   breast   shortly   after   edaniptic   attacks    in    tlie 


^ 


B^ieria. — Under  normal  conditions  wnunan's  ntilk  may  contain  a 
few  haderia.  They  are  chiefly  ct»tti  dcri\ cd  from  ihe  external  milk  ducts 
aod  ftre  of  no  inipcjrtanee.  In  suppurative  inflammation  of  the  mam- 
mary gtand^  numerous  bacteria  may  be  found  in  the  milk;  also  in  some 
cmmm  of  paeriwral  sepsis.  Tubercle  bacilli  have  been  demonstrateil  by 
Epger  and  (larnier  in  the  milk  of  a  woman  with  advance*!  I  uberculosia, 
but  ordittarily  they  are  not  "present  unless  the  gland  is  the  st»at  of  the 


The  Elimiruition  of  AniiioTin  and  Other  Protective  SulK^tances  bt^  the 
Mat* — ^ITw?  immunity  of  nursing  infants  to  most  of  the  contagious  dis- 
ettei  has  long  U^n  noted,  but  imtil  recently  little  understood.  Animal 
txperimesitii  have  demonstrated  the  ronstant  presence  of  diphtheria  an- 
itlostn  in  the  milk  of  immunizcHl  animals.    The  Widal  ren*  tion  bus  iH'en 
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obtained  with  the  milk  of  mothers  suffering  from  tvphoid  and  with  the 
blood  of  ttieir  lieallliy  nursiii^  infants. 

Nervous  I mpressiotus. — The  etTcct  of  t!ie  nervous  condition  of  a 
woman  upon  her  milk  seeretion  is  very  striking,  and  much  more  im- 
portant than  tlie  diet.  Both  the  quantity  and  the  eompositioii  of  tlie 
milk  are  markedly  changed  by  many  differeBt  nervous  impressioDB* 
Fright,  grief,  passion^  excessive  sexual  indulgence,  or  any  great  excite- 
ment may  entirely  arrest  the  secretion^  or  if  not  arrested  the  milk  may 
be  80  altered  in  composition  as  to  make  the  child  acutely  ill.  Worr)\ 
anxiety,  fatigue,  intense  or  prolonged  nervous  strain  may  so  alter  the 
milk  as  to  cause  it  to  disagree  with  a  child  who  had  previously  thrived 
well  upon  it,  or  they  may  greatly  diminish  and  sometimes  even  arrest  I 
the  secretion.  It  is  the  nervous  condition  of  the  mother  more  than 
anything  else  which  determines  her  success  or  failure  as  a  nurse.  If 
a  mother  would  nurse  suceessfullyj  she  must  have  plenty  of  rest  and 
sleep,  moderate  exercise,  keep  her  mind  free  from  unnecessary  worries, 
avoid  social  engagements,  and  lead  a  simple,  regular,  natural  life.  Unlesa 
she  can  and  will  do  this  successful  nursing  can  hardly  be  expected.       ■ 

The  nature  of  the  changes  produced  in  milk  by  nervous  disturbances 
in  the  niotlier  are  as  yet  little  understood.     Some  infants  are  so  pro- 
foundly affected  as  to  suggest  the  development  of  toxic  substances  in  thej 
milk.     The  milk  of  the  tired  and  worried  mother  is  nearly  always  low  I 
in  fat,  while  the  protein  is  usually  high,  and  possibly  there  are  other j 
changes  as  yet  unknown* 


COW'S  MILK 


Cow's  milk  being  our  main  reliance  in  tlic  artificial  feeding  of  infant 
and  the  staple  food  of  nearly  all  young  children,  it  follows  that  every*^ 
tbing  relating  to  its  production  and  handling  is  important.  For  fuller 
information  than  it  is  possible  to  give  here  the  reader  is  referred  to 
special  works  upon  the  subject* 

The  essential  conditions  to  be  fulfilled  in  cow's  milk  which  is  to 
be  used  as  a  food  for  infants  and  young  children  are:  (1)  Freshness; 
{2)  it  should  contain  no  preservatives;  (3)  it  should  be  from  healthj 
animals,  free  from  tuberculous  or  other  taint;  (1)  it  should  be  clean; 
(5)  it  should  not  be  skimmed  or  otherwise  falsified;  (6)  it  should  con- 

*  Convenient  works  for  a  physician's  use  are  Richmond's  Dairy  Chemistry; 
Aikman^d  Miik,  Ju  Nnturo  and  Composition,  Block,  London;  Hiisseirs  Outlines  h 
of  Dtkiry  BiteterioloK>^ ;  Belcher's  Clean  Milk.  Hardy  Publishing  Co.,  New  York;  fl 
Pearsons'  Jenjs»en's   Mitk    Hypene;    Milk    and    Its   Relation    to   Piibhc    Healthi 
Bulletin   56.    U-   S.    Public    Health   and    Marine*HoepitaI    Scn'ice;    The    MiJk 
Question,  M.  J.  Roeenau. 
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tain  no  pathogenic  organisms;  (7)  tlie  ruiml>er  of  other  organisms  should 
■  not  be  excessive.  It  is  also  desirable  for  pur|x>8es  of  infant  feeding  that 
the  composition  of  the  rtiilk,  partictilarly  the  percentage  of  fat  should 
be  known,  and  that  the  milk  should  he  as  nearly  uniform  as  possible  from 
daj  to  day  and  at  different  seasons  of  the  year.  Mixed  or  herd  milk  is 
therefore  to  l>e  preferred  to  that  from  a  single  animal,  since  it  is  subject 
to  fewer  variatif>ns.  The  common  varieties  or  "'grade  cows'^  should  be 
ehoiiMMi  rather  than  highly  bred  animals,  if  fur  no  other  reason^  because 
they  are  more  hardy,  less  subject  to  disease,  and  less  susceptible  to  other 

I  influences  which  might  atTect  the  milk. 
As  ordinarily  handled,  milk  should  if  possible  be  used  before  it  is 
twenty-four  hours  old;  after  this  time  changes  occur  very  nipidly,  and 
^uch  milk  can  not  in  summer  i>e  used  with  safety  for  infants.  Milk 
Pij  be  safe  for  a  longer  time  provided  special  precautions  are  taken 
in  producing  and  handling  it,  and  special  care  in  keeping  it  constantly 
at  a  temperature  hehjw  50**  F. 

»  Preservatives  are  sometimes  added,  particularly  in  hot  weather,  by 
unscrupulous  dealers  to  retard  the  souring  of  milk,  in  nrder  thereby  to 
avoid  the  necessity  and  expense  of  proper  icing.  Formerly  boric  or  sali- 
cylic acid  was,  and  recently  formaldehyd  has  been  largely  employed  for 
this  purpose. 

Microdr^nismi  in  Hilk* — ^Most  of  the  common  bacteria  grow  readily 
m  mtlki  and  the  conditions  under  which  it  is  produced  and  bandied 
raider  it  liable  to  contamination  in  many  ways. 

1.  Disease  in  the  Cow. — From  disease  of  the  udder  streptococci  or 
other  pyogenic  germs  may  enter  the  milk  in  such  numtiers  as  to  excite 
■cole  gastro-enteritis  in  a  child,  but  the  particular  danger  under  such 
dfminatances  is  **scptic  sore  throat.'"  Within  the  last  few  years  several 
aevere  epidemics  of  this  dangerous  disease  have  been  reported.    A  number 

(of  thcjie  have  been  traced  to  hcrtls  tliat  have  included  one  or  more  animals 
with  fteptic  infection  of  the  udder.  Other  diseases  which  may  be  com- 
manieated  from  the  cow  are  tuberculosis,  anthrax,  and  the  foot-and- 
mouth  disease.  Veterinarians  differ  much  in  their  estimates  of  the 
amotuii  of  twU*rcuh)sis  among  cattle,  the  estimates  range  from  3  to  25  per 
ecat.  It  iii  the  general  opinion  that  it  is  on  the  increase,  though  this  may 
OdIj  mean  that  the  disease  is  now  more  often  recognized.  Of  the  cattle 
dsngfateriHl  in  London,  25  per  cent  are  stated  to  he  tuberculous.  Unless 
tbe  ptticeas  is  advanced  or  the  udder  is  the  seat  of  disease,  tubercle  bacilli 
ure  Ufiually  abs<»nt  from  the  milk.  Nevertheless  tubercle  bacilli  are  fre- 
iju^.^.*!.  <-,»ind  in  .^mudl  numbers  in  ordinary  market  milk.  In  107  unse- 
Ir^  imcns  of  mdk  s«dd  from  cans  in  New  York  City,  Hess  found 

inbcrvie  bacilli  in  17,  or  Hi  {»er  i*ent.    Rahinowitch  and  Kempner  in  25 
Gttions  in  Berlin  found  tubercle  bacilli  in  7,  or  28  per 
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cent  Macfadyen  in  Loudon  found,  in  77  samples  of  milk,  tnbercle 
bacilli  preRnit  in  17,  or  22  per  cent.  These  figures  may  probably  he 
taken  to  represent  average  conditions  in  large  cities.  But  the  dangers 
from  milk  arc  not  quite  so  great  as  would  appear  from  these  findings, 
for  in  many  of  the  cascg  the  number  of  bacilli  is  very  small  and  only 
discovered  by  animal  inoculations. 

For  reasons  given  elsewhere  (vide  Tuberculosis),  we  can  not  believe 
the  danger  of  acquiring  loffcnulosis  through  milk  as  great  as  many 
have  represented;  yet  milk  must  be  regarded  as  one  of  the  sources  of 
tuberculous  infection.  The  sale  of  milk  from  cows  showing  evidence 
of  tubcrcnhisiB  iii»oii  physical  examination,  and  from  those  having  tuber- 
culosis of  the  udder  should  not  be  permitted;  also  the  milk  of  every 
cow  which  reacts  to  the  tuberculin  test  unless  pasteurized. 

2,  Specific  Pathofjenic  Organisms  AccidrniaUij  Gaining  Access  to 
Milk, — The  role  of  milk  in  the  spread  of  infectious  disease  may  be  ap-  ^ 
preeiated  by  the  fail  that  in  1900  Kobcr  was  al>le  to  find  records  of  330fl 
uutbreaks  which  were  trapcd  to  it.  The  disease  most  frequently  com-  ' 
nmnicated  in  this  way  is  typhoid  fever.  In  the  reports  of  m5  epidemics^ 
collected,  typhoid  existed  at  the  dairy  in  148  instances;  in  24  cases  theB 
cmploye^cs  acted  as  nurses  to  typhoid  patients,  and  in  10  they  continued 

at  work,  although  themselves  suffering  from  the  disease.  ^ 

Next  to  typhoid  the  disease  most  often  spread  through  milk  is  scai>^ 
let  fever.  The  sudden  and  sinmltaneous  development  of  a  considerable 
number  of  cases  in  a  community  should  lead  one  to  consider  the  milk 
supply  as  a  possible  cause.  Of  99  epidemics  of  scarlet  fever,  there  was 
disease  at  the  farm  or  dairy  in  68;  in  17,  employees  were  theniBelTes 
affected,  and  in  10  they  acted  as  Jiurses. 

During  lt>ll  and  1\H2  extensive  ei>idemic8  of  septic  sore  throat  oc- 
curred in  Hdstou,  (liicago  and  Baltimore  which  were  traced  to  strepto- 
cocci spread  through  milk. 

Besides  the  diseases  mentioned,  diphtheria,  cholera,  dysentery,  and 
certain  forms  of  diarrheal  diseases  may  he  spread  by  milk. 

3.  Other  Ba^ieria  Found  in  Milk, — These  are  chiefly  derived  from 
the  dust  of  the  stable,  the  fiands  aTu!  clothing  of  the  milker,  and  from  the 
dirt  which  falls  from  the  udder  and  helly  of  the  cow  into  the  pail  during 
milking;  very  many  come  from  tlie  cow's  excreta.  Freeman  exposed 
a  Petri  gelatin-plate  beneath  a  cow's  udder  for  one  minute  during 
milking  and  obtained  4,450  colonies.  The  varieties  of  bacteria  found 
in  fresh  milk  are  many  and  vary  with  locality.  Toward  the  souring 
fKjint  the  great  majority  are  of  two  or  three  varieties  only;  fully  95 
per  cent  at  that  time  bflong  to  the  laetic-acid-producing  group,  They 
cause  the  ordinary  souring  of  milk  by  acting  upon  the  milk  sugar*  Colon 
bacilli  are  very  common.     Other  bacteria  act  upon  the  milk  protein^ 
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mdacing  various  putrefactive  changes;  and  still  others  have  a  peptonizing 
power. 

Many  of  the  bacteria  are  harmless.  Others,  while  uot  strictly  patho- 
genic, yet  when  pretsent  in  large  unrahers  induce  changes  in  milk  that  in 
susceptible  infants  may  cau.se  serious  illness.  The  rehition  of  bacterial 
contamination  of  milk  to  infantile  diarrheas  is  considered  in  the  intro- 
ductorj'  chapter  upon  Diarrheal  BiseasCwSj. 

The  Number  of  Bacteria  in  Milk.— This  depends  upon  three  condi* 
tions:  (1)  Cleanliness  in  handling;  (2)  temperature;  (3)  age  of  the 
milk.  Hence  the  bacterial  count  becomes  of  value  in  furnishing  in- 
formation  as  to  these  matters,  although  of  less  importance  in  regard 
to  the  production  of  disease  than  the  nature  of  the  organisms  preseuL 
The  influence  of  temperature  alone  ujkju  the  multiplication  of  bacteria 
in  milk  is  well  shown  by  the  following  experinjcnt:  Four  samples  of 
the  same  milk  were  kept  at  diiTerent  temperatures  for  twenty-four  hours 
and  equal  quantities  were  then  plated;  No.  I  was  kept  at  GO**  F.  and 
showed  134,340  colonies;  No.  II  was  kept  at  55*"  F.  and  showed  07,170; 
No,  III  was  kept  at  50**  F.  and  showed  1,362;  No.  IV  was  kept  at  45** 
F.  and  showed  44S, 

The  number  of  bacteria  in  bottled  milk  from  good  single  dairies 
usually  ranges  from  10,000  to  50,000  per  c.cm.,  according  to  the  season. 
Milk  from  mixed  dairies  delivered  hi  cans  usually  ranges  from  100,000 
to  1,000,000^  though  much  higher  ligures  are  often  reached  in  very 
hot  weather. 

The  number  of  bacteria  in  cream  is  nearly  always  greater  than  in 
lilk.  Freeman's  experiments  with  gravity  cream  showed  that  the  bac- 
leria  were  300  times  as  numerous  in  the  cream  m  in  the  milk  left  be- 
lli >  '  '"  bacteria  being  apparently  carried  up  with  the  fat  globules, 
T-  ;  hasizes  the  necessity  of  ihe  greatest  t-ure  with  reference  to  the 

me  of  cream. 

A  Bacteriological  Standard  for  Pure  Mitk\ — It  is  impossible  and  un* 

mble  to  fix  a  numerical  bacteriolugiiid  standard  for  pure  milk,  Orie 
milk  eommission  requires  that  the  milk  shall  not  have  more  than  10,000 
bacteria  in  ench  cubic  centimeter;  anotlier  fixes  the  liiriit  at  3n,000.  A 
milk  commission  should  insist  that  milk  be  produced  frtun  healthy  ani- 
ntala  ami  under  the  most  hygienic  conditions,  that  it  be  handled  only  by 
hciilUiy  persons,  and  that  every  possible  precaution  l>e  taken  to  exi'lude 
pathogenic  germs.  It  is  possible  to  lay  too  much  stress  upon  the  mere 
nniDWr  of  bacteria.  There  is  no  evidence  that  when  the  conditions  men- 
tioned have  bei*n  fid  filled  the  results  in  infant  feeding  are  lH?ttcr  with 
a  milk  containing  rj,000  bacteria  or  less,  than  with  one  contaijiing  '^0,000. 
Kor  t«  ihete  any  proof  that  milk  containing  20,000  or  30,000  bacteria 

i!.ciiL  is  for  this  reason  aloue  injurious.    A  low  bacterial  count  may 
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be  taken  as  presumptive  evideuee  that  the  milk  is  produced  under  hy- 
gienic conditions  and  larefully  handled,  and  in  snch  eircumistances  the 
entrance  of  piithu^cnic  germs  is  iuiprubabtu.  SucJi  a  milk  is  thereforii 
preferable.  VVliile  it  is  quite  posHible  to  produce  milk  which  is  prac- 
tically sterile,  the  expense  entailed  is  8o  great  as  to  nmke  the  com- 
mercial production  of  such  milk  impracticable. 

The  Means  of  Eirduding  Pathogenic  Bacteria,  and  of  Checking  ihi 
Spread  of  Cotitagiotts  Dm^a^es  through  3/(7A\— Ihiles  are  readily  de* 
ducihle  from  a  study  of  the  records  of  how  milk  has  usually  been  infected. 

1.  Xo  person  suffering  from,  or  in  contact  with,  a  contagious  disease 
should  enter  a  dairy  huilding  or  come  in  contact  with  the  milk  or  milk 
utensils.  Children,  domestic  animalB,  and,  so  far  as  ]>ossihle,  flies  should 
be  excluded  from  rooms  where  milk  is  handled. 

2,  Milk  should  not  he  handled  in  or  near  dwellings,  privies,  or  sta* 
bles;  cans  and  pails  should  be  washed  only  at  the  dairy,  and  after  ordi' 
nary  cleansing  they  should  be  boiled  or  sterilized  with  live  steam* 

3*  Dairies  should  be  subject  to  regular  city  or  state  inspection.  Milk 
from  cows  showing  physical  evidence  of  tuberculosis  should  be  excluded; 
also  that  from  animals  which  arc  in  any  way  sick  or  are  sufltering  from 
disease  of  the  nil  den  Milk  from  apparently  healthy  animals  which  re- 
spond to  the  tuberculin  test  should  not  l^e  used  for  food  in  a  raw  state. 

4.  During  epidemics  of  scarlet  or  typhoid  fever  or  septic  sore  throat 
no  raw  milk  should  be  used;  and  all  cases  of  such  diseases  occurring  in 
the  families  of  those  who  produce  or  handle  the  milk  should  be  imme- 
diately reported  and  isolated  by  the  authorities.  Most  of  the  rules  men* 
tioned  are  enforced  by  milk  commissions  which  supervise  the  production 
of  *\-ertified  milk/' 

Composition  of  Cow's  Milk — Except  in  the  percentage  of  fat,  the 
composition  of  mixed  or  herd  milk  does  not  vary  greatly  with  the  dif- 
ferent breeds.  Tlie  fat  is  lowest  in  the  Holsteins,  and  highest  in  the 
Jerseys. 

Composition  of  Cow's  Milk  ^ 


i 
A 


Jeneyt 

Holaleiiii 

^E^JSr* 

Fat 

5.61 
5.15 

3.91 

0.74 

15,41 

84.69 

3.46 
4.84 
3.39 
0.74 
12.43 
87.57 

4.00 

Sucar » 

4  75 

Protein ♦ 

3  50 

Ash 

0  75 

Total  Solids 

13  00 

Water 

87.00 

Total 

100.00 

100.00 

100  00 

I 


*In  the  tiih]e  the  figures  for  Jerse^^  and  HoJstein  herd^  are  the  averagei 
pivrn  by  the  N»>w  York  State  Experimeiif  Station,     The  require  men  tj^  m  New^ 
York  and  most  of  »Ii<>  Stiii-s  arr.  fnt,  at  leiist  3  per  cent;  totid  solids,  12  per  ceau] 
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In  II  j»^>or  milk  the  only  iiiiportaut  diffuruiice  to  be  coiisidured  is  that 
the  fat  is  from  0,5  t^^i  1  per  cent  lower  than  the  averajO^es  given.  In 
Jersey  tnilk  the  chief  dilTerenee  h  that  the  fat  is  1  to  1.5  per  cent  higher 
tliaa  Uie  avfragei*;  there  is  also  an  increase,  though  a  less  important  one, 
in  the  other  solids.  As  to  the  relative  advantages  of  the  difTerent  breeds 
for  mtmit  feeding,  the  dilTerence  does  not  seem  great*  provided  all 
are  equally  healthy.  Jerneys  and  all  highly  bred  animals  are  more 
prone  to  disease  and  minor  disturbances  than  the  hardier  common 
breeds. 

The  Examination  of  Cow*8  Milk. — The  application  of  heat  often 
GAttflea  eoagulation  in  milk  whicli  i^  near  the  souring  point,  and  also  in 
e(»loatnim  milk.  Both  are  uufit  for  use.  The  normal  reaction  of  coVs 
milk  is  amphoteric  or  slightly  acid;  if  alkaline,  it  is  pretty  certain  that 
something  has  been  added  to  it 

The  specific  graviitj  is  from  l.U"?8  to  1.033.  If  the  ereani  has  Ijeen 
leniDved,  the  specific  gravity  is  raised;  if  water  has  been  added,  the 
ipeciflc  gravity  ig  lowered. 

The  best  of  all  ready  methods  of  determining  the  fat  content  is  the 
Babcock  test.  The  cream-gauge  may  be  used  as  for  woman's  railk^  the 
100  c.c.  size  to  be  preferred;  but  it  is  not  to  be  relied  upon  iiidesa  the 
milk  is  put  into  the  cylinder  soon  after  it  is  drawn  and  cooled  rapidly 
by  being  placed  in  ice- water.  Under  these  conditions,  if  the  reading  is 
made  after  eigfit  to  twelve  hours,  the  percentage  of  cream  to  that  of 
fal  ifl  about  three  to  one. 

A  microscopicai  examination  of  the  cream  and  the  sediment  may 
gif^e  Tal liable  infonnation.  Not  mnelt  can  be  learned  from  a  study  of 
Ui^  fat  globules,  but  among  them  may  he  found  colostrum  corpuscles^ 
which  are  usually  present  for  nearly  a  week  after  calving.  The  sedi- 
nient  after  c^ntrifuging  should  be  examined  lo  ascertain  the  num!>er  and 
rhanctcr  of  the  ci»lls  present  and  sliould  be  stained  for  bacteria.  The 
drnn^der  of  the  celbi  can  best  be  determined  by  the  use  of  a  ditTerential 
blood  itaio.  A  few  leucocytes  are  almost  invariably  found  in  normal 
milk;  epithelial  cells  and  lymphocvles  may  be  present  in  quite  large 

!  **  rs  without  impairing  the  quality  of  the  milk.  ITowever,  eosino- 
^rllii  and  tHdyiUf)rphunuclear  neutrophiles,  when  in  large  numbers 
or  in  clumpe.  invariably  indicate  disease  in  the  cow  and  the  milk  should 
be  iBJlcicd.  Such  niilk  is  often  nqiy  iji  consistency  owing  to  the  pres- 
rncv  of  mucua  and  usually  contains  many  long  chains  of  streptm^occt* 
Wbm  Hied  for  infants  it  may  excite  severe  digestive  disturbances,  usually 
disffbin*  Red  blood  cells  in  milk  may  bo  due  to  traumatism,  to  in- 
ilaiBHialion  or  lo  the  fact  tlint  milk  is  taken  too  socm  after  calving. 
Wli0fiev«r  polymorphonuclear  leucoej^es,  blood  or  streptococci  are  at  all 
tiitnciottiiy  the  milk  should  not  be  used  and  a  thorough  inspection  of 
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the  herd  should  be  made.     The  only  sure  way  of  deinangtratiDg  the 
presence  of  tuUvrcIe  bacilli  in  milk  is  by  animal  inoeulation. 

The  eat^ein  ^  of  cow's  milk  h  readily  eoagiilated  by  rennet  and  by 
acids.  The  curd  formed  by  the  gaj^tric  juice  is  tougli  and  firm  and  is 
more  slowly  dissolved  by  the  action  of  the  digestive  fluids.  The  easein  of 
woman *8  milk  is  not  regularly  coagulated  by  rennet,  and  only  slightly 
and  with  diHiculty  by  acids.  The  curd  formed  by  the  gastric  juice  is 
loose  and  flocculent,  and  is  readily  and  completely  dissolved. 

The  Ifiorfjauic  mltH  in  cnnv's  nulk  are  abtnit  three  and  a  half  times 
as  abimdant  as  in  woman's  milk;  but  as  will  be  seen  in  the  foliowmg  , 
table,  the  proportion  in  which  the  principal  salts  are  present  is  very] 
nearly  the  same,  the  only  notable  exception  being  in  the  phosphoric  add.  i 


Cow's* 

WamMi*i> 

CaO , 

22.8% 
2.8% 
27.4% 
24,7% 
10.9% 
15.5% 

23.3% 
3.77o 

1«*0% 

28,3% 
7.2% 

16.5% 

MkO , ....•*•... .....••.. 

ko.  ::::::::::::::::::::::::::::::::::::::::: 

CI , , . . , 

The  large  amount  in  cow*s  milk  is  nuiinly  derived  from  the  caseiiu 
Even  when  diluted  twice  the  chief  suits  of  cow's  milk  are  still  in  excess 
of  tbose  in  womarrs  milk.  In  nil  dilutions  of  cow's  milk  the  total  salts 
may  be  cal  cubit  til  as  oiu*-hftb  tbe  prittcin.  The  ratio  thus  is  about  the 
same  as  saJts  to  protein  in  woman's  milk.  The  larger  amount  of  total 
salts  in  cow's  milk  apfvarcntly  has  no  iujurious  cflect  u|N)n  the  digestion 
of  heallby  infants ;  nutsi  of  the  excess  is  mjt  absorbed  or  retained.  Thus 
while  an  in  fan t  fed  on  woman's  milk  absorbs  about  80  to  85  per  cent 
of  the  salts  in  the  milk  and  retains  from  4t^  to  50  per  cent,  one  fed  on 
cow*s  milk  aljsorbs  only  about  00  per  cent  and  retains  about  15  per  cenL 
The  ash  of  milk,  however,  does  not  accurately  represent  its  mineral 
constituents.  About  8  per  cent  of  the  phosphoric  acid  of  the  ash,  accord- 
ing to  Ktcbmojid,  is  derived  from  tbe  casein ;  sulphuric  acid,  though 
traces  are  found  in  milk,  is  not  to  be  regarded  as  one  of  its  true  mineral 

^By  HaliburtotL  and  aome  other  chcmb^t^  the  t«nn  casetnoQcn  is  given  to 

this  protein  as  it  exists  in  milk.  When  ilm  is  fi^-tcd  upon  by  rennet  it  spltis 
lU^  into  two  subetunces:  One,  the  firm,  imjoluble  coag\jhnn  to  which  only  the 
ti*nii  vwivm  i.^  applkxl;  the  other,  a  soluble  protein  which  is  known  as  whc^^ 
protein:  this  is  pm^^ont  in  hut  smul]  amount.  Those  who  use  the  term  casein f 
to  di'signate  the  protein  Hi*  it  exist?^  in  milk,  refer  to  the  curd  formed  by  thfl 
action  of  rennet  in   the  storoi^cli   ii;*  poracwiein, 

'Average  of  four  standard  nwthoritie^, 

•Average  of  sixteen  analyses  of  mature  milk,  Courtney  and  Fales. 
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constituents.  The  most  recent  analyses  show  the  presence  of  citric  aci.l 
in  both  woman's  and  cow's  milk. 

The  amount  of  iron  in  milk  is  extremely  small.  In  woman's  milk  it 
is  about  1.5  mgm.  per  liter  or  .00015  per  cent  (Bahrdt  and  Edelstein). 
In  cow's  milk  it  is  only  about  one-third  this — really  a  negligible  quantity. 

Bacieria, — Cow's  milk  always  contains  a  large  number  of  bacteria 
which  increase  in  proportion  to  the  age  of  the  milk;  woman's  milk  is 
seldom  quite  sterile  but  contains  a  few  cocci  from  the  milk  ducts.  To 
what  degree  the  bacterial  content  of  covin's  milk  affects  its  digestibility  by 
healthy  infants^  it  is  impossible  to  make  positive  statements.  There 
seems  abundant  clinical  evidence  that  excessive  bacterial  contamination 
of  the  varieties  commonly  present  in  milk  are  detrimental  even  to  healthy 
infants,  and  that  to  the  delicate,  the  feeble  and  the  diseased  their  effects 
are  most  injurious.  So  far  as  the  production  of  disease  is  concerned,  it  is 
of  course  the  nature,  not  the  numl)cr  of  bacteria  which  is  important. 
The  beneficial  effects  seen  of  sterilizing  or  boiling  the  milk  fed  to  feeble 
children  are  only  in  part  to  be  ascrii)ed  to  the  destruction  of  bacteria. 

Cream. — A  great  misapprehension  exists  as  to  its  composition.  It  is 
often  spoken  of  as  if  it  were  something  entirely  different  from  milk. 
It  should  be  regarded  rather  as  milk  which  contains  an  excess  of  fat. 
Cream  was  formerly  obtained  by  skimming — the  gravity  process;  at 
present,  almost  entirely  by  the  use  of  a  centrifugal  machine  known  as  a 
separator.  The  latter  process  has  the  advantage  in  point  of  time,  as 
centrifugal  cream  can  be  put  upon  the  market  from  twenty-four  to  thirty- 
six  hours  earlier  than  gravity  cream. 

The  following  table  gives  the  composition  of  an  average  milk  and  of 
centrifugal  cream  of  different  densities  removed  from  the  same  milk: 


Wholo 
Milk. 

Cream. 

I. 

II. 

III. 

IV. 

V. 

Fat 

4.00 
4.75 
3.50 
0.75 

8.00 
4.60 
3.40 
0.70 

12.00 
4.50 
3.30 
0.05 

16.00 
4.15 
3.20 
O.iU) 

20.00 
3.00 
3  05 
0.55 

40.  (K) 

Kiig5ir              

3.00 

I^rotein 

2.20 

Sftlts 

0.45 

The  percentages  of  protein  and  sugar  in  the  S  and  l"3-por-(ont 
cream  are  but  little  lower  than  in  milk;  in  the  very  rich  creams  they 
are  reduce<l  by  about  one-third. 

It  is  unfortunate  that  no  general  standard  exists  as  to  what  shall  ho 
sold  as  cream.  In  New  York  State  the  law  ])rovidos  that  cream  shall 
c-ontain  at  least  18  per  cent  fat.  Very  rich,  ccntrifiiti^al  cream  has  from 
35  to  40  per  cent  fat;  the  usual  centrifugal  cream  has  ahout  18  to  20 
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IfGT  cent.     Gravity  cTcam  has  generally   from  10  to  20  per  cent  Utt 

Noue  of  the  methods  for  (leterniiniiig  the  fat  in  milk  is  applicable 
to  ereani,  except  the  Baktirk  tt-st.  Siu  h  variatitm  vxhU  in  the  siren;;} ii 
rtf  rream  that  tlie  phji^ieian  who  is  pre&CTihiog  it  for  infants  should  have 
tests  frequently  made. 

Methods  of  Obtaining^  ICilk  Cont&inini^  Various  Proportions  of  Ent 
— ^Top-MUkj  Skimmed  Milk. — To  sceiire  a  milk  fur  infant  feeding  which 
is  freeh  and  at  the  same  time  one  which  contains  a  larger  proportion  of 
fat  than  does  whole  milk,  one  may  remove  only  a  certain  nnraber  of 
ounces  from  the  lo()  of  a  quart  bottle.  If  eow's  milk  is  put  into  bottles 
soon  after  it  is  drawn  and  rapidly  cooled,  the  top-milk  may  be  removiMl 
after  four  hours.  Milk  buttled  at  dniries  and  then  transported  should 
be  allowed  to  stand  after  it  is  received  for  at  least  two  hours  before 
removing  the  top-milk.  This  may  be  done  with  a  siphon,  spoon,  or  & 
small  sik'cial  cliiiper;  pnnring  olt  is  not  accurate, 

Skiiunud  milk,  or  milk  which  contains  a  nmalkr  proportion  of  fat 
tlian  does  wlioh*  milk,  may  Ik3  olitained  from  bottle<l  milk  by  removing 
a  certain  ninnbcr  of  onuces  from  the  top  of  the  quart  bottle  and  using 
only  the  remainder. 

It  is  unnecessary  in  practice  to  have  a  top-milk  which  contains  more 
than  7  per  cent  fat ;  while  it  is  desirable  at  times  to  obtain  milk  which 
is  praeticaliy  fat-free.  It  is  also  desirable  to  know  the  percentage  of 
fat  that  is  (►btained  when  one  uses  various  quantities  frrun  the  top  or 
bottom  of  a  quart  of  mrlk.  These  values  are  only  approximate^  but  it 
t!ie  top-milk  in  carefully  removed,  arc  sullieiently  accurate  for  practical 
purposes.  These  may  be  obtained  from  average  herd  milk  or  very  rich 
milk  as  follows; 


From  oac  quart  4  per  cent  milk 
Upj»er  U>  ox.  hua 


From  .'>  per  cent  inilk 


2b 
24 


7%  fat;  upiJCT  20  oas. 
6%  •  ;       *•     24   « 


All  *  4%  **  ;  rest  after  removing  top  2  o«, 

RMt  aft^r  removing  top  2  oz.  has  a%  **  ;     '^        "  **  **    3  - 

«        a  u.  «     J    M     «    ^iy   «  •     «       «  «  **    5  * 

M  M  M  M         O       a         U       i(Kf      M      *  »  H  U  U       Q     U 

Fat-free  milk  can  be  obtained  only  by  the  removal  of  the  cream  by  a  separmtor. 


In  general  it  is  wise  for  one  who  has  innch  to  do  with  infant  feeding, 
to  have  his  patients  take  milk  from  the  same  supply  to  seeure  uniformity  J 
in  his  results. 

In  or  near  largo  cities  it  is  possible  to  obtain  from  milk  laboratorieil 
cream  or  milk  with  any  desired  percentage  of  fat. 

Milk  Sterilization. — Tlie  term  sierHizatwn  is  widely  and  rather! 
loosely  used  to  signify  the  heating  of  milk  for  the  destruction  of  gemis*] 
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It  thoiilcl,  however,  be  borne  in  mind  that  none  of  tlie  methods  com- 
Qioiily  cm  ployed  renders  milk  sterile  in  the  bacteriological  sense  of  tlie 
Willi t  is  accompliHlit'd  is  the  destnutiun  of  suuh  pathogenic  germs 
may  be  prejseiit,  and  from  95  to  9U  per  cent  of  the  other  bacteria,  so 
afi  to  n^tard^Mr  a  eousitlorable  time  the  ordinary  fermentative  changes* 
The  advaotages  of  sterilizing  milk  are  obvious.  When  we  consider 
the  enormous  number  of  bacteria  proi^ent  in  cow's  milk  with  the  usual 
methods  of  handling,  and  that  thcv  are  frequently  the  cause  of  disease, 
it  is  not  strange  that  after  its  introduction  by  Soxhlet  in  188G  the 
pmctice  of  heating  milk  used  for  infant  feeding  rapidly  extended  over 
the  world.  Following  him,  the  earlier  experiments  in  sterilization  were 
nvikfif^  at  212'^  F.,  usually  continued  for  aii  hour  and  a  half,  and  this 
temperature  is  still  largely  employed  on  the  Continent  of  Europe.  Even 
this  does  not  render  milk  safe  for  very  long.  Spores  are  not  destroyed, 
auil  at  ordinary  rmjm  ti'miK-ratures  sjwre-hearing  bacteria  may  soon  de- 
irelop  in  such  numbers  as  to  make  the  milk  dangerous.  Since  some  of 
Uu«ie  bacteria  act  upon  the  milk-protein  and  not  ujmn  the  sugar,  such 
milk  may  not  be  sour,  and  hence  its  danger  may  not  be  recognized. 

There  are  some  disadvantages  in  heating  milk.  The  change  in  taste 
MXki  the  constipating  ctfectj^  of  sterilized  milk  are  very  noticeable.  Some 
of  Uic  lactcise  is  converted  into  caramel,  causing  a  slight  change  in  color; 
the  lactatbumin  is  partially  coagulated,  this  beginning  at  160''  F.  (70** 
C,)»  and  the  casein  is  rendered  less  coagukble  by  rennet;  Rettger  has 
abowti  that  when  milk  is  heated  above  185"  F.  (85**  C.)  a  volatile 
aolphid  is  liberated,  conclusive  evidence  of  some  change  in  the  protein; 
1      the  organic  phcisjiliorus  is  changed  into  an  inorganic  phosphate;  the 

■  dtiie  acid  is  partially  precipitated  as  calcium  citrate,  and  gome  lime 
^Mplts,  which  are  usually  soluble,  are  converted  into  insoluble  com- 
^Mounds.    Some  changes  also  occur  in  the  fat.    ^loreovcr,  certain  natural 

■  fennpnta  in  fresh  milk  are  destroyed  by  heat. 

Uany  of  these  changes  are  doubtless  without  any  injurious  effect 
upon  nutrition.  There  is,  however,  one  important  clinical  reason  for 
bdteTing  that  the  nutritive  properties  of  milk  may  be  impaired  by  heating 
to  212*  F. — viz.y  the  occurrence  of  scurvy  in  infants  who  are  fed 
•oldy  upon  such  milk  for  a  long  time.  Of  379  cases  of  infantile  ^cnT\y 
bfougbt  together  in  the  Report  of  the  American  Pediatric  Society, 
fleriliaed  milk  was  the  previous  diet  in  107.  Many  such  eases  have 
warn  imdst  our  own  notice.  Again  and  again  cases  of  scurvy  have  been 
dued  by  simply  changing  from  sterilised  to  raw  milk. 

Xoitiiif  at  Lower  Temperatures — ^Pasteunzingr  Milk. — To  obviate 
Ibe  diaadrantages  alnivc  referred  tu,  the  prsutire  has  come  largely  into 
um  in  America  of  employing  much  lower  t^^mperatures  for  milk  steri* 
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At  present  150°  to  155°  F,  (luj*"  to  ng^  C.)  arc  the  temperaturw j 
geiierally  employed.  These  temperatures  are  maintaioed  from  twenty  to 
thirty  niimites.  This  is  suHieieiit  to  kill  the  hacilli  of  tuherculosis,  diph- 
theria, and  typhoid  fever,  and  from  i)S  to  99.8  per  cent  of  all  other 
hfit'teria  in  milk.  Nearly  all  of  tfie  objeelionahle  changes  produced  ia 
Bterilized  milk  are  avoided  when  the  tenijRirature  is  raised  only  to  150' 
F,  (t>5*'  C),  while  it  aeeompli.shes  the  purpose  for  which  milk  is  heated. 
The  advantages  of  this  form  of  heating  are  tlierefore  obvious.  But 
epores  are  not  destroyed,  and  such  nnlk  requires  special  handling.  It 
should  he  rapidly  cooled,  kept  at  a  low  temperature,  and  used  within 
twenty-four  hours  after  heating. 

Cammercial  Pasteurization  of  101k.-^This  was  firj^t  accomplished  by 
passin.!J[  milk  through  liot  pipes  in  whkh  it  was  exposed  to  a  temperature 
of  lit)*'  to  WO^  F.  for  a  brief  period,  usually  less  than  one  minute. 
This  has  been  found  practically  to  be  insufficient  to  destroy  the  patho- 
genic organisms  in  milk.  At  present  the  melhotl  followed  is  known  &s 
the  "boldiug  process/'  By  this  the  milk  is  slowly  passed  through  a 
succession  of  vats  being  hchl  at  a  temperature  of  about  150*'  F.  for 
thirty  or  forty  miuntcs.  It  is  afterwards  cooled,  then  drawn  into  ster- 
ilized containers,  bottled  and  labeled  ''pasteurized"  milk.  For  this 
process  expensive  and  complicated  apparatus  is  necessary  and  even  when 
done  on  a  large  scale  it  adds  to  the  ci^st  of  the  milk.  The  limited  control 
which  it  is  imssible  for  a  municipality  to  exercise  over  milk  producers 
and  distributors,  the  im])ossibjlity  of  securing  adequate  inspection  of 
dairy-farms  and  creameries,  a  conviction  that  a  large  part  of  the  typhoid 
seen  in  cities  and  towns  is  milk-borne,  and  the  occurrence  of  extensive 
epidemics  of  septic  sore  ttiroat  from  milk  infection,  have  forced  upon 
njany  boards  of  health  the  necessity  of  compelling  pasteurization  of 
all  milk  used  for  food  in  an  uncooked  state  unless  the  same  is  from 
**ccrlified  dairies'*  supcrviscii  by  competent  milk  commissions.  Thii 
|iniclice  bids  fair  to  become  general.  Tlie  objections  to  aiul  disadvautaj 
of  pasteurised  milk  shoulJ  also  be  eonsiderefi  There  is  a  temptation  to 
an  unscrupulous  producer  to  neglect  precautions  necessary  to  keep  milk 
clean,  and  at  the  same  time  to  a  dealer  to  deliver  nn'Ik  that  otherwise 
would  be  unsalable  l)ecause  near  tlie  souring  point.  The  necessity  ot 
keeping  pasteurized  milk  cold  and  of  using  it  within  twenty-four  honrt 
if  possible,  must  be  taught  the  public.  The  label  "pasteurized  milk'* 
too  often  conveys  a  false  sense  of  eeeurity  and  leads  to  the  neglect 
of  the  precautions  mentioned.  The  date  of  pasteurization  should  be 
stamped  ni>on  the  label  It  should  be  known  that,  unless  milk  is 
kept  cold  and  used  soon  it  may,  even  though  pasteurized,  contain  an 
immense  number  of  Imctcria  although  it  does  not  turn  sour*  The 
closest  kiufl   of  supervision    should   he   exercised   by   authoriti 
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permit  or  require  the  general  pasteurization  of  the  milk  of  a 
community. 

Fasteorization  vs,  SterilizatioE.^ — From  what  has  alreatly  been  said 
it  would  appear  that  the  nr^umeut  h  altogetht^r  in  favor  of  pasteuriza- 
tiou.  The  lowest  temperature  and  the  shortest  time  that  will  surely 
destroy  the  objectionahle  bacteria  in  milk  wouhl  seem  to  merit  general 
adoption.  Pasteurization,  however,  requires  eonsiderahle  care^  iiitelli- 
geoee^  and  spec^ial  appanituii,  Wlien  all  these  tan  be  f^eeured  it  should 
be  employed  as  the  method  of  choice. 

StiTilization  at  ST^"  F.  (100**  C)  is  muth  simpler;  it  can  be  done 
with  many  simple  and  inexpensive  forms  of  apparatus  or  even  without 
any  special  apparatus.  Where  no  ice  is  available,  it  is  safer  in  hot 
vemther  tlian  pasteurization.  Among  the  p<>or  of  our  large  cities,  in 
mmmer,  boiling  is  to  be  advised  as  the  most  satisfactory,  and  imleed 
ih4?  only  efficient,  mcthoil  of  sterilization.  It  should  not  be  forgotten 
that  the  use  of  such  milk  as  the  sole  diet  for  a  long  time  is  attendcHl 
with  a  eertain  amount  of  risk,  even  though  a  small  one;  and  one  should 
always  be  on  the  watch  for  the  eoreness  of  the  legs  and  the  spongy  gums 
thai  indicate  the  beginning  of  ecurvy.  Heating  to  212**  F.  on  two  suc- 
eetfive  days  is  also  to  be  recomnicndcd  wliere  milk  must  be  kept  for  one 
or  two  weeks,  as  upon  ocean  journeys, 

ICetbods  of  Heating  Milk, — Milk  for  infant  feeding  should  be 
iteriiized  at  home  preferably  in  Rmall  bottles,  each  one  of  whith  con- 
tains a  sufficient  quantity  for  one  feeding.  These  bottles  may  be  pluggeil 
with  ootton  or  corks,  or  special  Htop|>er8  may  be  used.  Soxldet*8  ap- 
paratus may  Im?  employed,  or  Arnold's,  or  any  one  of  a  half  dozen  othersj 
aold  in  the  shops.  All  that  is  really  necessary  is  to  exp<i8e  the  bottles 
on  all  sides  to  live  steam  in  a  closed  vessel.  It  can  lie  done  eltectively 
in  any  tin  vessel  which  lias  a  cIos4dj  fitting  cover  and  a  perfonitt*d  bot- 
lom,  and  which  can  be  placed  over  a  pot  of  boiling  water.  Sterih>*a- 
ticMi  at  ^1^""  F,  is  usually  cotitinne<l  for  one  hour.  The  bottles  sl»oubt 
then  be  aMib^i  in  water  as  qyitkly  as  possil>!e  aiul  placed  upon  ice  or  in 
the  t!Oolest  place  availahle. 

A  simple  npfiaratus  for  pasteurizing  milk  has  been  rlevi*?e<l  by  Free- 
mau  in  which  the  temperature  is  raised  to  loO^  F.  {i>5**  C)  by  hot 
water.*     An  essential  step  in  pasteurizing  milk  is  rapid  cooling.     After 


*MiIk  may  be  effectively,  but  not  very  accxtratdy,  pasteurixed  in  the  home 
wiliMWi  any  nppiiniius  in  the  following  mnnnpr:  PUee  the  bottles  of  milk 
ID  a  eovtmd  pot  containinic  eaounh  tepid  water  to  cover  the  bottles  to  the  aeck. 
Allow  tliiif  to  9taud  on  the  top  of  n  stove  until  the  water  begcin»  to  dimmer. 
No>w  remove  the  pot  from  the  stove  to  a  t-ablc  and  let  it  stand  for  tweaty 
numiiaB  eovered.  Then  cocjI  ttio  lK>ttlp«i  of  nolk  by  placing  tliem  fin<t  in  wat^r 
ml  room  temperature  and  aftcrwtmb  in  loe   water. 
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thirty  minutes  the  holtles  should  he  removed  from  the  pasteuriier, 
]>hutMl  in  water  at  lire  room  tcriiperahire  find  nfterward  in  ice- water, 
where  they  ghouhl  rcnmin  half  an  hour  hefore  being  plact^d  in  the  cold 
room  or  ice  chest 

The  sterilization  of  milk  is  useful,  first,  for  the  destruetion  of  patho- 
genic germs;  secondly,  f<»r  tlie  destruction  of  the  bacteria  causing  fer- 
mentation, thus  enabling  one  to  feed  with  8«fety  milk  in  which,  though 
it  may  be  forty-eight  hours  old,  no  important  fermentative  changes  have 
occurred.  As  a  therapeutic  measure  sterilised  milk  is  useful  in  various 
forms  of  gastric  or  intestinal  infection  such  as  typhoid  fever,  dysentery, 
diarrhea,  etc.  It  is  a  matter  of  clinical  observation  that  sterilized  milk 
is  sometimes  well  borne  when  raw  milk  is  not,  particularly  by  very  young 
infants. 

SliaJl  All  Milk  ITsed  for  Infaut  Feeding  Be  Sterilized  ?— In  warm 
weather  only  the  very  cleanest  milk  can  safely  he  used  without  heating. 
In  winter,  the  heating  of  milk  is  not  so  necessary;  hut  so  hmg  as  milk 
is  produced  and  Inindled  as  the  hulk  of  milk  is  at  present,  not  being 
delivered  in  large  cities  until  it  is  comiderably  over  twenty-fonr  hours 
old,  and  not  consumed  until  over  forty-eight  hours  old,  some  form  of 
heating  should  invariably  be  practiced,  unless  it  is  known  to  be  pro- 
duced and  bandied  under  the  best  conditions.  In  the  country  where 
milk  is  obtained  fresh  and  used  before  it  is  twenty-four  hours  old,  ster- 
ilizing is  unnecessary  if  the  cows  are  healthy  and  the  milk  properly 
haudled. 

It  is  quite  possible  to  produce  milk  which  does  not  need  sterilization* 
There  are  special  dairies  supplying  such  certified  milk  to  many  of  oitrj 
large  cities,  and  their  number  may  he  very  greatly  increased  if  the  med- 
ical profession  will  use  its  influence  in  this  direction.  Our  preference" 
for  infant  feeding  is  a  milk  so  clean  and  fresh  that  it  may  be  safely  given 
even  in  summer  without  heating,  hut  this  is  at  present  available  only  for 
the  small  minority.  Healtiiy  infants  with  gtjod  digestion  usually  do  well 
upon  raw  milk  even  though  the  number  of  bacteria  is  quite  large;  while 
delicate  infants  or  those  with  digestive  disturbances  may  be  seriously 
alTected  by  such  milk. 

T!ie  feeding  of  boiled  or  sterilized  milk  must  he  considered  quitlJ 
apart  from  the  question  of  micronrganisms.  There  are  unquestionably 
some  very  young  and  some  delicate  infants  witli  feeble  digestion  who 
thrive  better  upcm  heated  than  raw  milk  even  though  the  number  of 
bacteria  in  the  latter  may  be  very  small.  Experiments  in  feeding  raw 
and  boiled  milk  to  young  ainnials  for  comparative  results  have  not  been 
numerous,  nor  quite  conclusive.  Those  which  have  been  published  in 
Europe  are  rather  in  favor  of  boiled  milk.  The  latest  experiments  of 
Daniels  and  Stuessy  in  this  country,  however,  indicate  that  animals  do 
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not  thrive  for  a  long  period  upon  boiled  xnilk ;  although  for  the  first  two 
OP  three  mouths  thofie  fed  on  boiled  milk  did  dietuictly  better  than  thoee 
fed  upon  raw  milk.  Brennemann  (Chiengo)  has  made  some  experiments 
upon  the  human  subject  (a  young  adult)  whith  show  conclusively  that 
boiling  has  a  marked  effect  upon  the  coagulation  of  the  casein  in  the 
etomaeh.  Under  certain  conditioDS  this  eeems  to  produce  a  distinctly 
beneficial  effect  upon  digestion.  However,  this  is  far  from  proving  that 
all  milk  used  for  infant  feeding  shall  be  so  heated.  The  use  of 
boiled  milk  for  long  periods  is  not  to  be  recommended;  although  with 
young  infants  and  for  short  periods  it  is  frequently  of  the  greatest 
ienice. 

Frozen  Milk. — During  very  cold  weather  milk  is  often  unavoidably 
delivered  in  a  partially  or  completely  frozen  condition  and  the  question 
frequently  is  raised  whether  any  important  change  is  produced  by  freez* 
tng  which  affects  its  digestibility  by  young  infants.  So  far  as  is  known 
the  changes  brought  about  are  purely  physieal  ones.  Only  the  water  of 
the  milk  freezes,  the  fat  undergoing  separation  in  consequence.  When 
aueh  milk  is  warmed  again,  the  fat  globules  may  coalesce  to  form  an 
oily  layer  of  butter  fat  While  older  children  or  robust  infanta  are  sel- 
dom affected  by  such  milk,  considerable  disturbance  may  be  produced  in 

icate  or  susceptible  infants.     Occasionally  vomiting  is  excited,  but 

re  often  there  is  diarrhea  which  may  become  severe.  The  higher  the 
2tt  percentage  in  the  milk  fed,  the  more  severe  are  the  symptoms  likely 
to  be. 

Peptonized  Milk. — Milk  is  peptonized  through  the  agency  of  a  sub- 
stance derived  from  the  pancreas,  usually  that  of  the  pig*  This  is  known 
in  the  market  as  *^extractum  pancrcatis/*  the  active  ferment  being  the 
tnrpsiii'  As  this  acts  only  in  an  alkaline  medium,  bicarbonate  of  soda 
ihauld  first  be  added  to  the  milk.  The  purpose  of  peptonizing  is  to 
•eciire  a  partial  digestion  of  the  protein  of  milk  before  feeding. 

Milk  which  has  been  peptonized  ten  minutes  is  not  altered  in  taste; 
if,  Isowever,  the  process  is  continued  for  twenty  minutes,  a  slightly  bitter 
tnto  is  noticed  which  increa^s  with  the  duration  of  the  process.  Pep- 
toiii£ing  may  be  arrested  at  any  stage  by  raising  the  milk  to  the  boiling 
point ;  but  if  the  milk  la  to  be  fed  at  once  this  is  not  necessary. 

Peptonized  milk  is  useful  only  when  the  stomach  is  so  sensitive  aa 
to  be  affected  by  the  coaguhiti(ui  of  milk,  something  which  is  rarely  seen. 
Tlie  prolonged  use  of  peptonized  milk  as  the  sole  food  is  sometimes  fol- 
UmeA  by  acur^y. 

Ooniwtirt  IGlk. — This  is  prepared  by  heating  freah  cow's  milk  to 

212*  P.  for  twenty  minutes  for  sterilization,  and  then  evaporating  in 

wmcmo,  ao  tliat  one  part  of  condensed  milk  represents  about  t«'o  and  a 

half  parta  of  the  original  milk.    Sweetened  condensed  milk  is  preserved 
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in  till  cans,  with  the  addition  of  about  seven  ounces  of  cane  sugar  to  A 
pint 

The  cumposHion  of  sweetened  condensed  milk  is  shown  in  the  follow- 
ing table;  also  the  results  obtained  when  it  is  diluted: 


• 

Gondanaed 

With  0  Fnrta 
of  Water 
AddiHL 

With  12 
Parte  of 
W»t4sr. 

With  18 
Pvtaof 
Watisr. 

Fat 

Per  cent. 
9.61 
8.01 

64.94 

1.78 
25.r>6 

Pier  ciJBt, 
1.37 
1.14 

7.89 

0.25 
89.35 

Per  ecnt. 
0.73 
0.61 

4.75 

0  13 

94,28 

P«sr  wjot. 
0.50 

ProteiD 

0.42 

Q,™,.  /Cane,  42.91  \ 

^"«^   \Milk;  12.03/ 

Salts , 

2.90 
0.09 

Water 

96.09 

*  Analysis  of  Borden's  Eagles  Brand  coadensed  tnilk. 


The  reasons  both  for  the  success  and  for  the  failure  of  sweetened 
condensed  milk  m  an  infant-food  are  apparent  from  a  study  of  its  com- 
position. As  a  lemporary  food  it  is  often  useful,  itrsl  heeause  it  is  nearly 
sterile,  but  chiefly  because  the  fat  of  cow^s  milk  has  been  reduced  by  the 
usual  dilution  to  a  point  at  which  an  infant  with  a  very  weak  digestion 
can  bear  it,  wliile  it  furnishes  an  abundance  of  sugar;  but  it  is  low 
in  protein.  Infants  fed  upon  condenserl  milk  are  often  fat,  but  Tiave^Hs 
a  rule,  feeble  resistance  when  attacked  by  acute  disease,  especially  of  th<^ 
intestinal  tract.  It  is  rare  to  see  a  child  reared  on  eondeoseil  milk  who 
does  not  show  some  evidence  of  rickets*  The  prolonged  use  of  con- 
densed milk  is  sometinies  a  cause  of  scurvy.  Condensed  milk  is  admis- 
fiible  for  temporary  use  during  attacks  of  indigeslion,  for  infants  with 
feeble  digestion,  especially  in  summer,  for  very  young  infants  during 
the  first  two  or  three  months,  or  among  the  very  pt>or,  when  the  cow's 
milk  which  is  availalde  is  still  more  objectionable.  It  sltouUl  not  lie 
used  as  a  permanent  fooil  when  good,  fresh  cow's  milk  can  be  obtained. 
In  travelling  it  is  oft**n  the  most  convenient  as  well  as  the  safe^ 
food  to  use.  It  should  usually  Ijc  diluted  tcii  to  twelve  times  for  an 
infant  under  one  month,  and  from  six  to  ten  times  for  those^who  are 
older.  "^ 

During  recent  years  condensed  milk  without  any  addition  of  sugar  is 
sold  in  the  market;  in  many  large  cities  this  is  delivered  fresh  daily  in 
bulk;  it  is  also  sold  in  tin  cans  in  a  sterilized  form.  To  distinguish  it 
from  other  condensed  milk  it  is  cnUed  '\naporated  milk/'  Its  strength 
is  about  the  same  as  that  of  the  better  known  condensed  milk,  i.  e.,  one 
part  representing  about  two  anrl  a  half  parts  of  the  original  milk*  with- 
out any  addition  of  sugar  ur  other  preservative.     Evaporated  milk  re- 
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quires  me  sanie  modifu'iition  as  ordinary  tow's  niilk.  For  rmitine  use  it 
fihduld  be  diluted  with  Inun  eiglit  to  twdve  parts  of  water,  and  sugar 
added.  When  diluted  with  water  the  pro{X)rtion  uf  fat  aiid  protein  will 
be  apiiroxiinately  the  same  as  in  eondoiit^ed  milk  given  in  the  foregoing 
table.  Additional  earbolijd rates  may  be  iiitroduted  in  whatever  form 
may  seem  desirable,  either  as  sugar  (milk  sugar,  cane  sugar,  or  mallose) 
t*r  as  starch  (barley,  oat  or  wlieat  flour).  It  is  a  i^terile,  cooked  milk. 
Some  children  thrive  upon  it  wlio  cannot  m  wdl  digest  either  raw  milk 
of  tiie  same  percentage  eorapositioii  or  even  freshly  pasteurized  milk.  It 
ould  not  be  long  continued  as  the  sole  food  when  good  fresh  milk  can 

obtained. 

Dried  Hilk. — Dried  milk  sold  under  various  names  has  more  recently 
bi>e«  put  n]>on  the  market.  It  is  prepared  either  from  whole  milk  or 
from  skimmed  milk.  The  process  of  mannfaeture  nio8t  extensively  em- 
ployed is  that  of  spraying  the  milk  ujwn  hot  revolving  cylinders  l>y  whicli 
means  the  water  is  driven  off  almost  instantane<>uRly.  A  preparation  of 
dried  milk  made  from  partially  Bkimmed  milk  to  which  milk  sugar, has 
been  added  is  sold  under  the  name  of  "mammala/'  It  contains  1'^  per 
cent  of  fat;  54  per  cent  of  sugar;  1*4  per  cent  of  protein^  and  5  per  cent 
of  salts.  A  somewhat  similar  preparation  but  higher  in  fat  is  sold  in 
England  under  the  name  of  *'glaxo/'  Dried  milk  ie  a  sterile,  white 
powder  and  in  sealed  cans  keeps  indefinitely.  When  eight  parts  1»y  vol- 
ume of  water  are  added  (one  level  leaspoonful  to  the  ounce)  it  approx- 
imates in  composition  the  original  milk.  It  may  be  further  modified  if 
clefiired.  Its  application  is  similar  to  that  of  condensed  milk  over  which 
it  presents  some  obvious  advantages  in  travelling;  it  is  open  to  the  same 
objections  as  a  permanent  food,  and  should  not  be  advised  when  fresh 
milk  can  l>e  obtained, 

Bmttennilk  and  Other  Forms  of  Fermented  Hilk. — Various  forms  of 
femicntcd  milk  are  in  use  whicli  dilTer  according  to  the  milk  used  and 
the  pnx!ess  followexl.  They  resemble  each  otljer  in  that  the  fermentation 
is  excit4?d  by  some  of  the  varieties  of  lactic  arid  organisms,  in  some  cases 
witli  the  addition  of  yeast,  whi<di  ferment  a  ptjrtion  of  the  milk  sugar. 
ITie  ordinary  buttermilk  of  commerce  is  sometimes  made  from  sweet,  but 
Wttally  from  sour  <Teaiu.  If  from  the  latter,  it  resembles  the  fermented 
a  in  that  it  contains  little  or  no  fat  but  a  certain  amount  of  lactic 
add,  the  result  of  fermentation.  It  differs  from  them  in  that  the  fer- 
inciitaiion  in  buttenuilk  is  due  to  a  great  variety  of  lactic  acid  organ- 
t«iDa;  beeide^^  it  contains  many  other  forms  of  bacteria  than  those  con- 
cemed  iti  Uie  priMt* ss  of  fermeTjtation,  Buttermilk  should  be  made  with 
cmfe  or  it  may  l>o  grossly  contaminated.  It,  therefore,  varies  greatly  in 
taale  and  ix>nsidcraldy  in  coni[iositinn  under  ditlerent  conditions.  The 
followtiij;  ia  an  average  of  many  analysea. 
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BuUermilk 

Fat 0. 50  per  cent 

Milk  sugar......... 4.00  «  " 

Lactic  acid, Om  ^  « 

Protein..... 3.60  «  * 

Inorganic  salta 0  75  ■  * 

Water 90  35  *  ' 

100.00 


When  iTPed  as  an  infant  food  it  is  sfimetimes  sterilized  and  sometii 
not.  The  sugar  content  is  raised  bj  the  addition  of  milk  sugar  or  cani 
8Ugar;  8onietinie8  also  barley  tlour  or  other  farinaceous  food  iB  added. 
A  formida  mut-h  used  is:  buttermilk,  one  quart;  barley  flour,  two  even 
tablespoon fuls;  water,  four  ouuees;  cook  slowly,  constantly  stirring,  for 
twenty  minutes;  then  add  two  teaspoonfuls  of  cane  sugar.  The  advan- 
tages of  buttermilk  as  an  infant  food  are  ehiefly  due  to  its  low  fat  con- 
tent and  tf>  the  small  amount  of  lactic  acid  which  it  contains.  Its  cheap- 
ness is  an  important  consideration  and  makes  it  available  for  the  very 
poor. 

Other  fermented  milks,  sometimes  called  buttermilk;  are  known  also 
as  loci  ic  acid  m  it  k,  fact  o  b  acij  I  i  ne,  lac  to  h  aciUa  nj  m  ilk,  lactone  but  term  i/Jt, 
etc.  They  are  eometimes  made  from  whole  milk  but  f^hiefly  from  skimmed 
milk.  This  is  usually  first  sterilised  and  then  the  ferment  added  in  the 
form  of  a  tablet,  mixture  or  culture  from  some  previously  fermented  milk* 
The  ferment  consists  of  different  varieties  of  lactic  acid  organisms;  tlie 
one  most  frequently  employed  is  known  as  the  Bulgaricus,  The  product 
resembles  ordinary  butternnlk  in  its  composition  except  that  it  usually 
has  A  higher  acidity.  It  is  a  purer  product  sinc^e  the  fermentation  takes 
place  from  one  or  two  selected  varieties  of  organisms  and  not  from  a 
great  number  as  in  ordinary  buttermilk.  It  differs  according  to  the 
exact  varieties  or  combi tuitions  used,  also  according  to  the  temperature 
maintained  and  the  duration  of  the  fermentation.  A  temperature  of  80** 
to  85°  F.  is  usually  employed  and  this  is  continued  from  six  to  twelve 
hours  according  to  the  degree  of  acidity  desired.  The  milk  is  then 
bottled  and  put  on  ice,  where  a  slight  change  continues,  although  the 
milk  alters  but  little  for  several  days.  The  taste  is  rather  pleasant  unleaa 
the  acidity  is  too  pronounced*  It  should  not  contain  alcohol  or  acetic 
acid.  These  fermented  milks  are  sometimes  used  in  acute  disease,  but 
ehiefly  in  chronic  intestinal  conditions  after  the  flrst  year.  They  are  not 
adapted  to  continuous  use  in  infant  feeding. 

Kumi/ss  has  been  matle  by  the  Tartars  for  centuries  from  mare's  milk. 
It  is  made  in  this  country  from  cow's  milk,  sometimes  skimmed,  bol 
usually  from  the  whole  milk.  The  ferment atiiui  is  generally  starteil  with 
yeast  and  is  continued  in  corked  bottles  usually  for  several  day8>  with 
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frequent  agitation.  Kiimyss  ron tains  carUoii  diuxid,  lactic  Hfj'u],  alcohol 
aud  traces  uf  butyric  and  acetic  at  ids.  'J1ie  acidity  and  the  taste  depend 
tipon  the  duration  of  ttie  pro<:^i?s. 

Zoohk  or  maizQon  is  made  from  whole  milk  which  is  first  sterilized 
and  then  has  added  to  it  a  ferment  which  eontaius  some  form  of  yeaat. 
It  differs  from  kiimyss- chiefly  in  that  t!ie  process  is  carried  on  in  open 
veaaela  and  the  carbon  dioxid  allowed  to  escape.  It  is  a  thick  smooth 
liquid  and  has  a  taste  resembling  that  of  sour  cream. 

Both  kumyss  and  zmdak  are  better  adapted  for  use  with  older  children 
than  with  infants;  they  are  chiefly  valuable  in  cases  of  chronic  intestinal 
indigestion.  For  infants  they  should  he  diluted  with  water  and  often 
given  with  a  spoon  since  they  are  too  thick  to  go  throngh  the  ordinary 
nipple. 

Frotein  Milk  {Eiweiss-MUch  of  Finkelstein), — In  this  milk  modifica- 
tion is  secured  a  mixture  low  in  Pugar  with  a  moderate  fat  and  a  high 
protein.  It  must  be  carefully  prepared  to  secure  a  uniform  product, 
l*he  average  composition  when  made  as  directed  below  *  is  fat  3.0  to  3.5 
per  cent;  sugar  1.8  per  cent;  protein  3.75  per  cent;  salts  0J>5  per  cent. 
It£  caloric  value  is  about  lo  to  the  ounce.  The  fat  percentage  varies 
GOQjiiderably  according  to  that  of  the  fat  of  the  nnlk  used  and  the  care 
exercised  in  its  preparation.  When  less  fat  is  desired  partially  skimmed 
milk  may  be  substituted.  The  proportion  of  the  ingredients  other  than 
ilie  fat  is  pretty  uniform.  The  total  salts  are  a  little  lower  than  in 
whole  milk:  the  proportion  of  insoluble  salts,  especially  calcium,  is, 
howmtTf  greater,  while  that  of  the  soluble  salts  of  sodium  and  potas- 
sitiiu  is  somewhat  less.  Protein  milk  has  a  slightly  sour,  rather  insipid 
tsfllei  80  that  its  administration  to  some  infants  is  diflicult.     It  is  made 


•To  one  quart  of  whole  milk  warmed  to  about  100°  F.  one-half  ounce 
of  liquid  rpfuiet  or  better  one  junket  taljlet  dissolved  in  wat^r  is  added,  stirring 
for  A  moment  only;  after  Ft/mding  at  room  temperature  for  twenty  or  thirty 
or  until  it  is  firmly  coagulatedp  it  is  poured  upon  two  layena  of  gauze  or 
Joth  and  svispended  for  about  one  hour  to  dram  off  the  whey.  The  curd  is 
umahtxi  twice  with  cold  boiled  water,  after  which  the  dry  curd  is  nibbed 
ft  very  fine  sieve  with  a  vegetable  masher,  or  some  similar  ini^tninient. 
vith  tile  grudual  addition  of  one  pint  of  buttermilk.  Enough  boiled  water 
ii  mddtd  to  make  one  quart.  When  needed  in  quantity  for  ho^rpita!  use,  from 
ftire  to  tea  quarts  may  readily  be  prepared  at  one  time.  After  coagulation 
il  ii  poured  upon  the  cheesecloth  and  allowed  to  drain  undisturbed  fur  ten 
to  fiftcvn  minutes.  The  curd  is  then  rolled  from  side  to  side  by  manipulating 
tlie  cbceaecloth  and  the  whey  removed  in  a  few  minutes.  It  should  then 
bt  vmIimI.  Protein  milk,  made  as  above  described,  will  contain  the  greater 
oi  the  fftt,  casein  and  insoluble  salts  of  the  original  milk,  abo  the  salts, 
mod  protein  of  the  buttermilk,  which  makes  up  half  its  volume*  The 
the  albumin,  the  soluble  salts  and  a  little  of  the  fat  are  removed  with 
tbe  wticgr  and  the  wash. 
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more  palatable  by  the  adtlition  of  one  grain  of  saccharine  to  the  quart. 

Tli<^  a*lvniitaj^rs  of  prolrin  milk  HeiK^iKl  upon:  (1)  its  low  su^sfar;  (2) 
its  relatively  high  fat  iun\  iiisohible  sails  whose  soaps  favor  the  produc- 
tion of  forniL'd  etot^ls  an<l  chcH-k  intestinal  fermentation*  (3)  the  high 
protein  (nearly  all  ra-^^in),  which,  having  been  pri'('i|>itat(nl  and  then 
mechanically  suhdivitled,  i«  well  borne  by  the  stonmeh ;  (4)  probably  to 
some  degree  the  lactic  acid  organisms  contained  in  the  bnttermilk.  The 
high  percentage  of  casein  is  readily  held  in  snspension.  When  proi)erly 
made  protein  miik  h  smooth  and  homogeiieons  and  readily  passes  through 
an  ordinary  rubber  nipple.  It  c^n  be  warmed  to  the  usual  temperature 
Ijcfore  feeding,  but  if  lieatcd  much  above  this  point  the  curd  separate.^. 
Protein  milk  is  to  be  regarded  as  a  thera})eutic  agent,  not  as  an  infant 
food  for  prolonged  use.  It  has  a  wide  field  of  usefulness  in  both  acute 
and  chroiue  disturbaiiees  of  digestion  with  intolerance  of  carbohydrates, 
imrtieularly  tliose  associatf^d  with  diarrhea. 

Junket  or  Curds  and  Whey, — Junket  is  made  as  follows:  To  one 
pint  of  fresh  lukewarm  cow's  nnlk  are  added  two  teaspoonfuls  of  essence 
of  pepsin,  lifpiid  rennet,  or  half  a  junket  tablet.  It  is  stirred  for  a  mo- 
ment and  then  allowed  to  stand  at  the  room  temperature  until  firmly 
coagulated.  Junket  is  useful  in  the  feeding  of  older  children,  but  should 
not  be  given  to  infants. 

Whey* — ^The  milk  is  coagulated  with  rennet  as  above,  the  curd  is  then 
broken  up,  and  the  whey  strained  through  muslin  by  suspension.  The 
composition  of  whey  varies  somewhat,  dei>cntling  upon  the  way  in  which 
it  is  prepared.  If  it  is  desired  to  have  as  little  fat  as  possible,  skimmed 
or  fat'free  milk  should  lie  used,  and  the  whey  should  be  strained  through 
fine  muslin  without  pressure*  If  it  is  desired  to  retain  some  of  the  fat, 
whole  milk  may  he  used,  cheesecloth  as  a  strainer,  and  more  pressure. 
The  protein  of  whey  is  chiefly  hutalbumin. 

Whey  is  useful  for  infants  with  gastric  symptoms  when  low  fat  is 
desired.  Its  high  sugar  and  salt  content  usually  contraindicate  its  use 
in  eases  with  intestinal  symptoms,  especially  if  diarrhea  is  present. 
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4a  Analyeca 

From 
W^hol.*  Milk 
(Adniix}c«). 

Froni 

Fftt-fr««  Milk 

(AdriaticeK 

Protein , , 

0.80 
0,32 
4.79 

0  a5 

93,38 

0.94 

o.9e 

;>.49 

0.48 

92.13 

1,17 

Fat... , 

0  04    J 

Sugar , 

5.36    1 

saftfi. ..:.:::;:.;;:;.;:;;:;;::: :: 

0  52    1 

Water ,   

92  91    1 

Total 

100.  OO 

100.00 

100.00 
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whvy  i8  made  by  simply  adding  gliorry  wine  to  whny  prepared 
ID  the  usual  inannerj  in  the  proportion  of  cue  part  to  four  of  whey,  pos- 
eibly  better  by  using  the  wine  to  coagulate  the  milk  (Still).  The  wine 
(cooking  aherry  preferred)  is  added  to  the  milk  in  the  proportion  men- 
tioned an«l  the  mixture  slowly  brought  to  the  boiling  point.  After  stand- 
ing off  the  fire  for  three  or  four  minutes  it  is  strained  through  two  layers 
of  coarse  muslin,  or  cheesedoth.  Sherry  whey  is  useful  as  an  emergency 
food  for  short  periods  in  acute  illness  for  children  who  will  take  very 
little  food;  it  is  seldom  given  alone,  but  alternating  with  some  other  food- 


BEEF  PREPARATIONS 


The  nutrient  value  of  these  preparations  is  to  be  measured  by  the 
amount  of  albumin  they  contain— their  stimulRnt  properties  by  the  pro- 
p*:irtion  of  extractives. 

Eeef  Juice, — Expreesed  beef  juico  is  made  as  follows:  A  piece  of 
round  steak  is  slightly  broiled,  and  the  juice  pressed  out  by  a  meat-press 
or  a  lemon-jaqiieczcr.  Two  or  three  ounces  can  ordinarily  l:»e  obtained 
from  one  pound  of  steak.  This  is  seasoned  with  salt  and  given  cold  or 
warm,  but  not  heated  sufficiently  to  coagidate  the  albumin  in  solution. 
An  excellent  method  of  making  beef  juice  without  cor^king  is  by 
takiug  one  pound  of  finely  chopped  lean  beef  and  eight  ounces  of  water 
and  allowing  this  to  stand  in  a  covered  Jar  upon  ice  from  six  to  twelve 
■  tours.  The  meat  is  then  squeezed  by  twisting  in  coarse  muslin.  It  is 
teaBoned  with  salt  and  given  as  above. 

Beef  extracts  are  not  to  be  considered  in  any  sense  as  foods.  Kern- 
Bfrich  has  shown  that  animals  receiving  nothing  else  died  of  starvation^ 
ad  sooner  even  than  when  everything  was  withheld.  They  contain  no 
nitrogen  in  the  form  of  protein,  but  only  in  combination  with  the  soluble 
Etmctives.  They  are  stimulants,  but  as  such  are  seldom  required. 
Xeat. — Rare  scniped  beef  is  easily  digested  by  most  young  children. 
Tliere  are  many  conditions  in  which  other  forms  of  protein  are  not  well 
borne,  where  children  even  as  young  a.«  twelve  months  appear  i^  digest 
lis  bwf'pulp  witlumt  ditlktdty.  It  should  be  made  from  very  rare  or 
IV  et4^k,  finely  scraped  and  w*ell  salted.  A  tablespoonful  may  he  given 
\  one  fee<ling  to  a  child  of  eighteen  mouths.  In  nutrient  properties  tins 
•  lUeeeds  the  beef  preparations  in  the  market.  The  alleged  danger  of 
arm  from  the  use  of  rare  scraped  beef  or  l)eef  juice  is  in  this  country 
«»  rfiglit  thnt  it  nniy  Ik*  disregarded. 

Brotliik — Animal  broths  may  be  made  fruni  mutton,  veaL  chicken,  or 
ef,  A  good  formula  for  general  use  is  the  following:  One  jK>wud  of 
%n  meat,  one  pint  of  water ;  let  stand  for  two  hours,  then  cook  over  % 
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glow  fire  for  two  hours  down  to  half  a  pint.  After  it  has  cooled,  skim  off 
the  fat  and  strain  tli rough  a  cioth.  The  composition  of  a  broth  so  made 
ifi  given  by  Cheadle  as  follows: 

Beef  Broth 

Protein 1,02 

Extractives, 1.82 

Fat. 0.00 

Salta O.&S 

Water 96.28 

100.00 

From  their  compt)sition  it  will  be  seen  that  broths  contain  very  little 
nutritive  material.  They  are  stimulating  and  they  furnish  an  exeoUent 
means  of  adding  inorganic  salts  to  the  diet  in  the  latter  part  of  the  first 
year.  Vegetables  and  barley,  rit*e  or  wheat  flour  may  be  cooked  with  the 
broth- 

AlbumiE  Water.— This  is  prepared  as  follows:  The  white  of  one 
fresh  egg  is  mixed  with  a  pint  of  eold  water,  a  little  salt,  and  a  teaspoon- 
ful  of  brandy  added.  It  s^hould  be  given  cold-  The  nutritive  value  of 
this  preparation,  it  should  be  borne  in  mind,  is  very  smalL 


CEREALS 

Barley  Water, — This  may  be  made  either  from  the  grains  or  from 
the  barley  flour.  When  the  grains  are  used,  the  followmg  is  the  formula 
which  we  have  been  accustomed  to  employ :  To  two  tahlespoonfuls  of 
pearl  barley*  add  one  quart  of  water  and  a  pinch  of  salt,  and  boil  con- 
tinuously for  six  lionrs,  keeping  the  quantity  up  to  a  quart  by  the  addi- 
tion of  water;  strain  through  coarse  muslin.  It  is  an  advantage  to  soak 
the  barley  for  a  few  hours  before  cooking.  The  water  in  which  it  is 
soaked  is  not  used.  WTien  cold  this  preparation  makes  a  rather  thin  Jelly. 
Its  composition  by  analysis  is  as  follows: 


Baric  1/  Water 

BiMch....,.,. , 1.63 

BVt 0,05 

Protein 0.09 

]not-fe;aiiic  Sfdta « . , 0,03 

Water , . . 98.20 

100.00 

An  almost  identical  product  may  be  obtained  in  an  easier  way  by ' 
using  barley  flour,  one  even  tahiespoonful  to  each  twelve  ounces  of  water. 
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bkiDg  for  twenty  minutes.     A  tliickiT  jelly  when  desired  can  be 

ituide  by  using  twice  as  much  of  the  barloy. 

Bice,  Wheats  or  Oatmeal  Water,  etc*— These  may  ha  made  in  the 
,  Sfitue  manner  as  the  barh-y  water,  uriiiig  the  same  proportions  either  of 
ttlie  flour  or  the  gramg.  These  are  useful  as  additions  to  milk  for  healthy 
[infants  who  have  reached  the  age  of  five  or  six  months;  they  may  also 
file  given  in  many  cases  of  acute  or  chronic  indigestion  when  miik  must 

be  omitted  or  given  in  gmall  quantities.  When  there  is  a  tendency  to 
h<^inslipation  oatmeal  is  preferred;  when  to  hjo&eness,  barley,  wheats  or 
iTice  water- 
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It  is  not  possible,  nor  even  desirable,  for  a  physician  to  know  all  about 

Itbe  infant  foud^^  with  which  tlie  market  is  tltKjded.     He  should,  however, 

'know  at  leai?t  that  they  are  not  perfect  suh&?titutes  for  breast-nulk,  that 

as  permanent  foods  they  are  greatly  inferior  to  properly  modified  cow's 

tinilk,  and  that  they  are  capable  of  doing  atid  have  done  much  positive 

.  Imrm.    Scurvy  has  so  frequently  followed  tlicir  prolonged  use,  when  given 

without  the  addition  of  fregh  milk,  and  sometimes  even  when  they  have 

given  with  it,  that  there  tun  he  no  escaping  the  conclusion  that  they 

rere  the  active  cause.     Their  general  use  is  condemned  with  practical 

itiiatiimity  by  authorities  on  infant  feeding.     Yet  by  industrious  and 

ful  advertising  they  are  forced  upon  public  attention,  and  are  ejcten- 

ite\y  use<l  by  the  laity  and  even  by  the  medical  profession*     They  are 

expensive.    They  add  little  or  nothing  to  our  resources  in  infant  die- 

|tebcs;  in  fact,  they  tend  to  retard  rather  than  advance  our  knowledge 

»f  this  subject 

There  are,  however,  a  few  occasions  when  some  of  these  preparations 

may  Ix?  useful  as  tcnjporary  expedients  or  when  nothing  better  can  be 

^cil^tainetl.    They  sliould  be  used  only  with  a  very  definite  knowledge  of 

f!xactly  what  they  do  and  what  they  do  not  contain.     Their  name  is 

;ion;  but  those  most  cxjmmonly  employed   in   this  country  may  be 

^Ufied  as  follows! 

1.  The  Milk  Foods, — Nestl^'s  food  is  perhaps  the  most  widely  known* 
The  others  closely  rt^semlding  it  in  composition  arc  the  Anglo-Swiss,  the 

p franco-Swiss,  the  American-Swiss,  and  (lerber'a  food.     These  fomis  are 
itially  sweetened  condensed  milk  evajMiratcHj  to  dryness,  with  the 
Jdttioii  of  some  fonn  of  tiour  which   htis  been  dextrinized;  they  all 
itain  a  considernble  proportion  of  onchanged  starch. 

2.  The  Liebig  or  Malted  Toods, — Mellin's  food  may  be  taken  as  a 
of  the  class.  Others  which  resemble  it  more  or  less  closely  are 
f§,  Uorliek's  malted  milk,  and  thereat  milk,     Mellin's  food  is  com- 
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j»osed  principally  (80  per  cent)  of  soluble  r«iiK)hyd rates.  They  are  de- 
rived froni  multetl  wheat  and  barley  Hour,  aiul  are  composed  chiefly  of 
a  mixture  of  dextrin?',  dextrobte,  and  maltose. 

3.  The  Farinaceous  Food&. — These  are  imperial  graiium,  Ridge's 
food,  llubbell*8  prepared  wheat,  and  Robinson's  patent  barley.  The  first 
consists  of  wheat  tiour  previously  prepared  by  bakings  by  which  a  small 
proportion  of  the  starefj — from  one  to  six  per  cent — has  been  converted 
into  sugar.  In  chemical  composition  these  four  fo*>d8  are  very  similar^ 
consisting  mainly  of  unchanged  starch  which  forms  from  seventy-five  to 
eighty  per  cent  of  tljcir  solid  constituents. 

4.  Miscellaneous  Foods. — Under  this  head  may  be  mentioned  Cam- 
rick's  soluble  food  and  Eskay's  food.  The  composition  of  these  is  given 
in  the  following  table : 

Composition  of  Infant-Foods'^ 


Fat 

Protein , 

Cane  sugar 

Dextrose 

Lacti>8e  (milk  sugar) 

MalUkse 

Dextriiia . 

Total  Soluble  earbo- 

hydnites . . , 

InEoluble      rarhohy- 

drates  (Stiirch) .  ,  . 

Inorganic  Baits 

Moisture , 


Food, 


Per  cent 

5.50 

14.34 

25.  (K) 


6.57 
'27.30 


58.93 

15.39 
2.03 
3  81 


Food. 


Per  eent. 

0.24 

11.50 


19.20 

80.00 


3  59 

4.73 


EalcAy'a 
Food. 


For  ecnt. 
1.16 

5.82 


^53.46' 

14  35 
67.81 

21  21 

1.30 
2,70 


MiUt. 


Pirr  cent 

8.78 

16.35 


[ 49.15* 
18.80 

67.95 


3,86 

3-06 


Foo*i. 


Percent. 

1.11 
11.81 

6!52 


1.28 
1.80 

76.21 

0.49 
S.58 


Inipprt&l 
gnumm. 


Cftinrick's 
food. 


Pc^(^etlt 

1  04 

14.00 

6,42 


1.38 

1.80 

73.54 
0.39 

9.23 


Per  cent- 

7.45 

10,25 


27.08 

37-37 
4.42 
3.42 


*  With  the  exception  of  Ke8tM*8  food  and  Camrirk's  soluble  foo<l,  these  analyse 
were  made  for  the  authors  bv  E.  E.  Smith,  Ph.D.,  M.D.,  of  Bamples  purchased  in  the 
open  market.  *  Cnielly  lactose.  ^  Largely  maltose. 


The  essential  feature  of  all  infant  foods  is  that  they  are  eomposed 
prineipally  of  earbidiydrates  and  are  la<ki!ig  in  fat.  Some  of  them  con- 
tain a  liiTge  proportion  of  unehajiged  starch.  Furtliermore,  their  pro- 
tein, though  often  snITic  ient  in  amount,  is  chiefly  vegetable,  not  animal 
protein.  No  one  of  them  can  be  regarded  in  any  &ense  as  a  proper  sub- 
stitute for  breast-milk. 

Some  of  these  foDds — Nestles  and  other  milk  foods,  malted  milk, 

eereal  milk,  and  Carnriek's  food,  anil  even  some  of  the  farinaeeoiis  foods 

like  imperial  granum — ^are  advertis<?d  a«  substitutes  for  breast-milk  and 

J  roconmiended   for  use  alone.     Others,  sneh   as  Mellin's,   Liebigs,   and 

,  Eska/s  foods,  are  intended  to  be  used  with  milk.    The  use  uf  ajiy  of  the 
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commercial  foods  alone  is  admissible  only  for  short  periods  during  de- 
rangements of  digestion,  when  we  wish  to  withhold  for  the  time  all  milk 
fat  Their  prolonged  use  almost  invariably  produces  some  grave  dis- 
order of  nutrition,  most  frequently  scurvy.  Those  foods  which  require 
in  their  preparation  the  addition  of  milk  are  open  to  less  serious  objec- 
tions, but  are  not  necessary  or  even  desirable.  They  should  never  be 
used  with  condensed  milk.  When  added  to  fresh  milk  they  may  furnish 
the  additional  carbohydrates  required  by  an  infant  fed  upon  a  diluted 
cow's  milk.  In  such  a  case  they  take  the  place  of  milk  sugar  or  cane 
sugar  in  the  milk  modification.  There  is  no  proof  to  sustain  the  claim 
that  they  increase  the  digestibility  of  cow's  milk.  Farinaceous  foods  may 
be  used  as  an  addition  to  milk  after  the  sixth  or  seventh  month  and 
during  the  second  year. 


CHAPTER  III 

INFANT  FEEDING 
CHOICE  OF  METHODS  OF  FEEDING 

The  different  methods  of  feeding  which  are  available  are: 

1.  Breast-feeding,  either  by  the  mother  or  by  a  wet-nurse. 

2.  Mixed  feeding,  or  a  combination  of  nursing  and  artificial  feeding. 

3.  Artificial  feeding  exclusively. 

In  deciding  by  which  one  of  these  methods  a  child  shall  be  fed,  many 
circumstances  must  be  taken  into  consideration :  the  vigor  of  the  child, 
the  health  of  the  mother,  and  especially  the  surroundings,  since  these 
determine  very  largely  the  success  or  failure  of  any  method  employed. 

Xatemal  Nursing. — This  is  the  natural  and  the  ideal  method  of 
infant  feeding.  Every  mother  should  nurse  her  infant  unless  there  are 
some  very  weighty  reasons  to  the  contrary.  The  physician  should  do  all 
in  his  power  to  encourage  maternal  nursing  and  to  promote  its  success. 
He  should  explain  to  the  mother  how  important  breast-milk  is  for  the 
child;  that  fully  four-fifths  of  the  deaths  under  one  year  are  in  infants 
who  are  artificially  fed.  He  should  also  make  clear  the  conditions  by 
which  alone  successful  nursing  can  be  accomplished;  viz.,  proper  diet, 
regular  habits  of  sleep  and  exercise,  and  a  simple  life,  in  so  far  as  possible 
free  from  causes  of  nervous  excitement,  fatigue,  overwork,  or  worry. 
Social  engagements  should  be  avoided.  Much  can  be  done  l)y  pntience 
and  persistence  even  in  the  face  of  many  discouraging  circumstances. 
Nursing  may  be  furthered  by  j)r()per  care  of  the  nipples  before  de- 
livery, and  by  attention  to  them  during  the  early  days  of  nursing  to 
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prevent  fissures  and  luaBlilis,  wliirh  ufteu  interrupt  succeBsful  nurs- 
ing. 

Aa  a  result  of  extensive  propaganiia  the  number  of  mothers  of  all 
classes  of  society  who  nurse  their  children  in  the  United  States  has 
beyond  question  materinlly  inereasc*d  during  the  last  ten  years.  This  is 
a  hopeful  sign.  Among  the  poor  and  ignorant  where  artificial  feeding  is 
not  likely  to  be  well  done,  all  possible  etiorts  should  be  made  to  increase 
maternal  nursing  as  the  most  efTective  means  of  reducing  infant  mor- 
tality. 

When  Maternal  Numng  Should  not  be  Atiempted, —  (1)  No  mother 
who  is  the  suljject  of  tuberculosis  in  any  form,  whelljcr  Intent  or  active, 
Sihould  nurse  her  infant;  it  can  only  hasten  the  progress  of  t!ie  disease 
in  herself,  while  at  the  same  time  it  exposes  the  infant  to  the  danger  of 
infection,  (2)  Nursing  kIiouUI  seldom  he  allowed  when  serious  conjpli- 
cations  luive  been  connected  with  parturition,  such  as  severe  hemorrhage, 
puerperal  cx)nvul8ions,  nephritis,  or  puerperal  septicemia.  After  severe 
hemorrliage  and  even  after  sepsis,  women  may  recover  so  as  to  nurse 
successfully.  There  is  great  danger  to  the  child  in  nursing  after  eclamp- 
sia; even  when  put  to  the  breast  two  or  three  days  after  the  mother's 
last  attack,  fatal  convulsions  have  followed.  (3)  If  the  mother  is  suf- 
fering from  any  serious  chronic  disease  or  is  very  delicate,  since  great 
harm  may  be  done  to  her  without  any  corresponding  benefit  to  the 
child.  With  reference  to  the  last-mentioned  condition,  an  absolute  opin- 
ion can  not  always  be  given  at  the  outset.  As  a  rule,  mothers  are  more 
likely  to  succeed  in  nursing  first  or  second  children  than  subsequent 
ones.  One  should  not  be  too  ready  to  decide  that  there  will  be  no  milk, 
but  should  persist  in  stimulating  the  breasts  by  suckling  the  child.  The 
milk  may  be  delayed  until  the  tenth  or  twelfth  day,  and  yet  come  in  such 
abundan«'e  that  nursing  may  t)e  suecessfully  carried  on  for  many  months. 
In  general  the  capacity  for  lactation  diminishes  with  each  successive 
pregnancy. 

Artificial  Feeding  vb,  Wet-Nursing.— When  maternal  nursing  is  im- 
possible or  undesirable,  the  milk  of  another  woman  w^ould  seem  to  be 
the  most  natural  and  best  substitute.  While  this  is  theoretically  true, 
the  practical  olistatlcs  are  so  many  as  to  put  wet-nursing  out  of  the 
(|ucstion  as  a  geuoral  method  of  feeding.  We  have  in  America  no  peasant 
class  like  that  of  Europe  to  draw  upon;  and  in  the  class  w^hich  furnishes 
most  of  our  wet-nurses  the  capacity  to  nurse  has  steadily  diminished. 
The  expense  of  a  wx't-nurse — thirty  to  forty  dollars  a  month  in  New 
York — the  danger  of  transmitting  contagious  disease,  and  the  ditficulty 
of  obtaijiing  proper  care  for  her  own  infant,  ^e  all  very  serious  objec- 
tions to  wet-nursing.  The  recent  advances  in  artificial  feeding  have 
placed  it  now  on  quite  a  different  footing  from  that  which  it  formerly 
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jiecL  Willie  it  h  true  that  good  breast-milk  is  Tinquostioiiably  the 
fcs^t  fooil,  it  is  e<iuiiUy  true  that  propvriy  modi  lied  i'uw's  milk  is  a  far 
etter  food  thau  the  milk  of  many  wct-iiurBes  who  are  employed.    These 

liacts  added  to  the  constantly  inerea^«iiig  diftioiilty  of  obtaining  good  wet- 

Pliurscs  have  caused  wet-ourties  to  he  pretty  geoera!ly  dit^L-arded,  even  in 
our  large  cities,  where  formerly  no  other  gubstitute  for  maternal  nursing 
was  considered. 

There  are,  however,  some  conditioug  in  which  wet-nurfles  are  neces- 
sary, even  indiHpen8able.  Some  infants*  usually  those  who  have  been 
badly  started,  can  not  Ix?  made  to  thrive  upon  any  form  of  arlitieial  feed- 

'frig.  There  are  also  premature  infants  and  other  very  delicate  ones 
wboae  powers  of  assimilation  are  so  feeble  that  they  are  reared  in 
any  circumstances  only  with  the  g-reatest  dtlTicidty,  but  whose  chances 

f  of  life  are  much  increased  by  a  gocnl  wet-nurs<;'.  Again,  in  young  infanta 
who  have  been  suffering  for  some  time  from  chronic  indigestion  and 
failing  nutrition,  the  symptoms  of  acute  inanition  sometimes  develop 

'with  great  rapidity  and  severity.  From  such  a  condition,  apparently 
hopidens,  infants  may  sometimes  be  rescued  by  the  timely  assistance  of 

LH  gof»d  wet-nurse. 

The  <iit!icultie9  in  the  way  of  successful  infant  feeding  in  hospitals, 
foundling  asylums  and  other  institutions  for  young  infants  are  such 

.tbal  in  them  partial  wet-nursing  should  he  employed  whenever  possible^ 
it  least  huig  enough  to  give  the  infant  a  good  stiirt. 

Mixed  Feeding. — Mixed  feeding,  or  a  combination  of  nursing  and 
f  feeding,  may  be  empltiyed  whenever  the  supply  of  ihe  nurse  is 
1  'fit.    The  use  of  one  or  two  feedings  a  day  from  the  tmttlc  after 

the  third  or  fourth  month  may  do  much  to  relieve  the  mother  from  the 
strain  of  ntirsing entirely,  without  disturbing  the  infant's  progress.  Dur- 
ing the  latiT  months  more  feedings  may  be  introduced  for  the  purpose 
of  gradual  weaning. 

BREAST-FEEDING 


Care  of  the  Breasts  during  Lactation.— For  tlie  safety  of  both  mother 
ati4l  ihild  it  is  essential  that  the  niost  scrupulous  attention  be  giVQn  to 
cleanliness*  The  nipples,  and  the  breasts  as  well,  should  always  be  care- 
fully wjished  after  each  nursing.  Usually  plain  water  is  suflicient^  or  a 
weak  boric-acid  solution  may  be  eniplt>yed. 

Voiiing  during  the  First  Days  of  life. — This  is  necessary,  to  aceus* 
toiD  the  child  and  the  mother  to  the  procedure,  and  to  empty  the  breasta 
of  Ihu  ailostrum ;  it  probably  also  promotes  uterine  contractions.  All 
Uieie  resnltn  can  be  attained  by  putting  the  child  to  the  breast  on  the 
fifst  day  once  in  six  hours,  on  tfie  second  day  once  in  four  h^^i^*    The 
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child  gets  from  the  breast  only  from  four  to  six  ounces  a  day  daring 

the  first  two  da  vs.  Did  he  roquire  more  nourishment  before  the  milk- 
flow  is  fully  eetablished,  we  may  be  sure  that  Nature  would  not  have 
been  so  late  with  her  supply.  The  common  practit*e  of  administermg 
to  an  infant  a  few  hours  old  all  sorts  of  decoctions,  with  the  idea  that 
lipcause  he  cries  he  is  suffering  fmm  <*olic,  can  not  be  too  stron*(ly  con- 
demued,  A  c*ertain  amount  of  crying  is  desirable.  In  exceptional  eir- 
eumstaneefi,  when  an  infant  is  unusually  large  and  strong  and  cries 
excess! vely»  it  may  be  necessary  to  give  food  even  on  the  first  day;  but 
this  is  not  to  be  tlie  ride.  A  little  warm  water  should  first  he  given; 
from  two  to  four  teaspoonfuls  at  a  time  are  suMeiejit.  If  this  does  not 
satisfy  the  child,  regular  feeding  should  tie  begun  on  the  second  day. 
Should  the  milk  be  dehiyed  beyond  the  second  day,  the  chibl  should  be 
put  to  the  breast  at  regular  intervals^  but  only  for  two  or  three  minutes. 
and  then  given  tlie  bottle  afterwards  if  still  hungry.  It  is  important  not 
to  cease  in  our  clforts  to  induce  a  secretion  for  several  days  longer,  and 
the  best  of  all  means  is  the  stimulation  of  the  child*s  sucking. 

Nursing  Habits.— Ootxl  habits  of  nursing  and  sleep  are  almost  as 
easily  h>rnicd  ii;^  bacl  ones,  provided  one  begins  at  the  out^set.  Much  of 
the  wear  and  tear  incident  to  the  nursing  period  may  be  avoided  if  the 
child  is  trained  to  regular  fud^iti..  Attention  to  these  minor  points  often 
makes  all  the  ditterence  between  successful  and  unsuccessful  nursing. 
After  the  third  day,  seven  nursings  in  the  twenty-four  hours  are  suffi- 
cient,  ami  no  more  should  he  ollnwed.  An  infant  at  this  age  can  usually 
be  depended  upon  to  take  at  least  one  long  sleep  of  from  four  U)  six  hours 
in  the  twenty-four.  For  the  rest  of  the  day  the  chihl  should  be  awakened, 
if  necessary,  at  the  regular  nursing  time,  and  put  to  the  breast ;  tliis  plan 
being  continued  until  ten  o'clock  at  night.  He  should  then  be  allowed 
to  sleep  as  long  as  he  will,  and  but  one  nursing  given  between  this  hour 
and  six  in  the  morning.  In  the  course  of  two  or  three  weeks  a  healthy 
infant  can  usually  be  trained  to  nurse  and  sleep  with  almost  perfect 
regularity— frequently,  when  a  month  old,  going  six  hours  regularly  at 
night  without  feeding.  A  trained  nurse  nf  our  acquaintance  states  that 
out  of  thirty-three  infants  of  which  she  had  the  care  from  birth,  thirty- 
one  were  trained  without  ditficulty  in  the  manner  stated.  So  far  as  the 
child  is  concerned,  regidar  habits  of  feeding  and  sleep,  and  regular 
evacuations  from  the  liowels,  which  nearly  always  go  with  them,  are  most  ^ 
im|Hjrtant  factors  in  infant  hygiene. 

Less  frequent  nursing  and  relieving  the  mother  of  night  nursing  after 
the  child  is  three  months  old  are  of  the  greatest  value,  and  by  lessening 
the  wear  and  tear  of  nursing  will  often  enable  her  to  continue  lactation, 
when  otherwise  it  would  be  brought  to  an  abrupt  termination.  On  no 
account  should  the  child  be  allowed  to  sleep  upon  the  mother's  breast^ 
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A«a. 


First  dav. 

Second  cUiy 

Three  dayd  to  three  moathB 

Three  to  nix  mouths 

After  six  months 


Number 

rtf 

Interviil 

Nureingfl 

m 

During 

24  Hoursi, 

ibo  Day. 

Hours. 

4 

6 

6 

4 

7 

3 

6 

3 

5 

4 

Nighi  Nuraiiica 
BHwcrn  10  |».m. 


nor  in  the  same  beil  with  the  mother.  Tlic  temptation  to  frequent 
nurginjir  is  thus  largely  removed.  No  mere  gentinunit  in  regard  to  these 
nmtters*  shouM  he  allowed  to  interfere  with  the  plain  dictates  of  reason 
and  experieuee. 

Symptoms  of  ITnsuccessful  Kursing  during  the  Early  Weeka,^ — At- 
tf»nipth  at  nialrnuil  uursin^  so  often  result  in  failure,  jeopardizing  the 
health*  and  even  endangering  the  life  of  the  child,  that  it  becomes  a 
Ijtnatter  uf  the  greatest  importance  to  decide  this  question  of  nursing 
iright,  and  as  early  as  possible.  On  the  one  hand,  one  ghoiild  not  hastily 
w«.*an  a  chiUI  on  account  of  symptoms  which  may  have  no  connection  with 
the  food,  nor  should  one  advise  weauing  when  the  indigestion  from  which 
the  infant  is  suffering  is  due  to  causes  which  are  temporary  and  reme- 
dinhlo*  On  the  other  hand,  nursing  should  not  be  continued  simply 
bec^au^  a  conscientious  mother  desires  it,  when  every  indication  points 
to  failure*  If  artiilcial  feeding  is  to  be  employed  the  ditTicuIties  are 
fewer  when  it  is  begun  early  than  after  the  digestive  organs  have  been 
c!—  '  1  by  several  weeks  of  poor  nursing.  These  cases  form  a  very 
I  ible  group  and  ]*resent  peculiar  ditlicuUies  in  practice.     Wiile  a 

detifiion  is  l)eing  reached  as  to  tlie  ability  of  the  mother  to  nurse,  there 
required  close  ol>servation  and  a  careful  study  of  all  the  conditions, 
ad  even  then  the  physrcMan  is  liable  to  make  mistakes. 
The  body-weight  gives  valuable  information.  The  child  does  not  gain 
.continues  to  lose  after  the  usual  initial  loss  of  the  first  three  or  four 
Observations  on  the  weight  at  least  twice  a  week  are  necessary* 
and  in  cases  presenting  special  ditlkultieB  the  weight  should  be  taken 
ily. 
At  times  there  may  be  no  vomiting,  diarrhea,  or  even  severe  colic,  yet 
the  child  may  fret  and  worry  continually,  sleep  but  little,  and  show 
ral  dis<H)iufort.  Such  symptoms  are  sometimes  due  to  indigestion 
it  are  more  frequently  due  to  hunger.  In  other  cases  delinite  symptoms 
cif  gm^tric  indigestion  may  be  present,  usually  vomiting  or  frequent  regur- 
gitation of  amall  amounts  of  undigested  milk,  later  mixed  with  mucus; 
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eructations  of  gas  with  or  witliout  vomiting  may  occur,  and  distexition 
of  the  stomach  with  gas  and  gastric  colic  may  follow. 

More  often  the  symptoms  of  indigestion  are  intestinal.  Occ^onally 
there  is  constipation,  but  as  a  rule  the  stools  are  frequent,  thin  and 
green,  containing  flaky  masses  of  undigested  milk,  and,  after  a  short 
time,  mucus  is  present.  At  times  there  is  much  gas  and  the  stools  are 
sour  and  irritating.  If  constipation  is  present  there  is  apt  to  be  severe 
colic  and  sometimes  abdominal  distention.  The  almost  uniform  absence 
of  any  elevation  of  temperature  in  these  cases  points  strongly  against 
the  existence  of  any  infection,  which  is  further  indicated  by  the  prompt 
recovery  under  appropriate  treatment. 

Before  considering  the  case  one  of  inadequate  nursing,  or  simple 
indigestion  in  a  nursing  infant,  one  should  be  careful  to  exclude  organic 
conditions,  particularly,  if  vomiting  is  present,  h}T>ertrophic  stenosis  of 
the  pylorus. 

As  the  first  step  one  ehouhl  endeavor  to  gain  some  idea  as  to  the 
quantity  of  milk  8ei:a'eted.  During  the  iirst  wc^k,  particularly  from  the 
second  to  the  fourth  day,  the  temperature  may  l)e  elevated  quite  apart 
from  septic  or  inlhtmmutory  conditions  or  even  evidences  of  indigestion. 
This  is  particularly  &een  where  the  breasts  secrete  almost  nothing  (see 
Inanition  Fever).  Often  when  the  milk  is  very  scanty  something  may 
be  learned  from  the  manner  in  which  the  child  takes  the  breast.  When 
the  milk  is  abundant,  five  or  six  minutes  are  often  sufficient.  If  the  milk 
is  very  scanty,  an  iufant  will  frequently  nurse  half  or  three-quarters  of 
an  hour  and  then  stop,  more  because  he  is  exhausted  than  because  he  is 
satisfied.  Sometimes,  when  the  breasts  are  practically  empty,  the  child 
will  seize  the  nipple  and  nurse  vigorously  for  a  few  moments,  then  drop 
it  in  apparent  disgust  and  refuse  to  make  any  further  efforts.  The  only 
satisfactory  way  of  determining  the  quantity  of  milk  secreted  is  to  weigh 
the  infant  before  and  after  nursing.  This  should  he  done  at  each  nursing 
until  all  doubt  is  removed.  If  the  milk  is  merely  scanty,  but  not  other- 
wise abnormal,  the  infant  does  not  gain,  but  may  show  no  symptoms  of 
indigestion,  sufh  as  vomiting,  colic,  or  undigested  stools,  and  he  frets 
and  cries  from  hunger  only. 

An  excessively  rich  milk  is  usually  found  under  the  following  con- 
ditions: The  mother  is  in  good  health,  has  large  breasts  which  arc  full 
and  tense  at  nursijig  time.  In  most  cases  she  is  upon  a  very  abundant 
diet,  getting  little  or  no  exercise,  and  frequently  taking  some  alcoholic 
beverage  with  the  notion  that  because  Jhe  child  is  not  thriving  the  milk 
ia  poor.  The  cliild  nmy  tjc  colicky,  sleepless,  and  uncomfortable,  may 
vomit,  may  have  frequent  stools  containing  much  undigested  food,  and 
may  be  losing  in  weight.  A  similar  condition  is  often  seen  when  a  wet- 
nurse  makes  a  change  from  the  simple  life  and  habits  of  her  own  home 
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to  the  more  luxurious  life  aud  diet  of  tlie  family  to  which  she  goes. 
The  milk  then  lias  usually  a  high  specifit;  gravity,  ia  high  in  fat  and 
lly  high  in  protein, 

A  scanty  milk  of  a  poor  quality  is  most  often  seen  when  the  mother 
delicate  or  anemic,  or  perhapa  has  had  a  difficult  or  complicated 
bibor,  and  who  besides  is  anxious  and  worried.  It  is  often  with  the 
greatest  difficulty  that  one  can  secure  the  necessary"  half  ounce  required 
for  examination.  The  milk  is  usually  low  in  total  solids  and  very  low 
in  fat.  The  specific  gravity  may  be  only  1.024  to  1.027,  and  the  fat 
one  per  cent  or  less. 
A  disturbed  or  disordered  milk  secretion  is  Hometimes  seen  when  the 
milk  ie  scanty,  often  when  it  is  very  abundant.  Like  the  group  of  cases 
jnst  mentioned,  this  is  frequently  met  with  when  the  mother's  general 
health  is  below  the  normal^  but  particularly  is  it  influenced  by  her 
nervous  condition.  It  is  the  highly  nervous,  emotional,  worried  woman 
vko^e  milk  we  are  now  considering.  During  the  first  week  or  two  the 
leeretion  may  be  excessive  and  then  rapidly  diminish;  or,  though  the 
milk  continues  abundant,  the  infant  docs  not  thrive.  It  is  most  fre- 
quently  found  on  examination  that  the  milk  is  low  in  fat  (0.50  to 
1  per  cent),  while  it  may  be  high  in  protein  (L75  to  3.50  per  cent). 
The  child's  symptoms  are  usually  those  of  intestinal  indigestion — severe 
colic,  fiatulence,  and  frequent,  green,  undigested  stools. 

Management, — The  cause  of  the  symptoms  being  in  the  food  and  not 
in  Uie  <'hild,  the  futility  of  all  medicinal  treatment  will  be  at  once  appar- 
ent.   He  who  expects  to  relieve  the  symptoms  of  indigestion  by  the  use  of 
digentive  ferments,  by  giving  something  before  the  nursing  to  dilute  the 
milk»  or  to  checJc  frequent  intestinal  discharges  by  opium  or  astringents, 
will  be  disapiK>inted.     Temporary  Imnefit  often  follows  a  dose  of  castor 
oil,  but  unless  the  milk  can  be  materially  changed  in  composition  no 
permanent  improvement  in  the  child  is  to  be  looked  for.    The  question 
naually  to  be  decided  relates  to  the  continuance  of  nursing.    We  have  a 
choiee  of  four  courses:    (1)  To  continue  nursing,  endeavoring  to  correct 
B   the  milk  through  treatment  of  the  mother;  (2)   partly  to  nurse  and 
^Lu|tty  feed  from  the  bottle;  (3)  to  stop  all  nursing  temporarily,  pump- 
^HQPm  breasts  meanwhile  to  keep  up  the  secretion  while  we  attempt  to 
improve  its  character;  (4)  to  wean  at  once  and  entirely.     In  dei-iding 
which  of  these  courses  is  to  be  adopted  w*e  must  take  into  consideration 
the  condition  iif  tlie  child,  the  severity  and  duration  of  his  symptoms, 
the  flndmgs  of  the  milk  examination,  and  the  condition  of  tlie  mother. 
While  the  analysis  of  the  milk  is  of  some  value  in  determining  the 
course  to  l»e  pursued,  and  should,  if  possible,  be  made,  it  is  of  miiclj  less 
■   importance  than  the  child's  symptoms.    We  must  be  guided  not  by  what 
the  milk  contains^  but  by  how  seriously  it  disagrees.    The  chemical  ex* 
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amiiiatioii  may  show  the  milk  U*  l>e  cjf  rmninil  aircrage  in  the  proportion 
of  its  different  ingredients  and  jet  the  child  be  seriously  upset  by  itj'j 
on  the  other  hand,  a  child  may  he  doing  adniir.ihly  upon  a  milk  which' 
shows  proportions  wiiieh  dilTer  very  greatly  from  the  oorniiil  average. 
The  question  always  concerns  the  effect  of  the  particular  milk  upon  the 
particular  child. 

'  Wlien  the  symptoms  of  indigestion  are  severe  or  have  been  prolonged 
It  is  usually  a  mistake  to  attempt  to  relieve  the  condition  by  simply 
substitnting  some  other  fo€>d  for  part  of  the  nursings.  This  seldom 
leads  to  any  material  improvement  in  the  symptoms,  while  it  does  con- 
fuse the  result,  since  we  can  not  now  tell  whether  it  i^  the  breast  or  thafl 
bottle  feeding  wliifh  di^iagrees.  A  better  plan  is  to  stop  nursing  en- 
tirely for  a  time  and  try  the  iKittle  alone.  If  the  symptoms  are  at  once 
relieved  the  weaning  should  l>e  permanent. 

'     Wlicn  symptoms  point  to  a  scanty  milk,  but  of  fair  quality — L  e., 
infant  not  gaining  but  without  any  particular  symptoms  of  indigestioi 
— one  is  often  able  to  overcome  the  difficulties  and  continue  the  nursin 
to  advantage.     Until  a  derided  increase  in  the  milk  has  occurred  th 
child  should  have  supplementary  feedings  from  the  bottle  in  sufficient' 
number  to  insure  his  being  properly  nourished.     This  may  he  done 
by  giving  one  or  two  entire  feedings  a  day  from  the  bottle  or  a  smaller 
amount  may  be  given  immediately  after  eiich  nursing.     In  this  way  the 
advantage  of  the  stimulating  effect  of  suckling  upon  the  secretion 
milk  is  secured. 

In  the  treatment  of  the  mother  the  first  thing  is  to  secure  for  her  an 
undisturbed  rest  at  night.    If  possible,  she  should  be  entirely  relieved 
the  care  of  the  infant  at  this  time,  and  if  feeding  is  neci?ssary  the  bottle 
should  he  given.     She  shotdd  have  a  certain  amount  of  fresh  air  every 
day»  driving  if  possible,,  or  walking  as  soon  as  she  is  able  to  take  mo 
active  exercise.     Gentle  massage  of  the  breasts  is  often  useful  in  stimu- 
lating secretion.    It  should  be  done  with  care  and  with  every  precautio 
against  infection,  and  may  he  repeated  two  or  three  times  a  day  for  tei 
minutes.    The  diet  should  be  abundant,  with  a  large  allowance  of  mi 
and  meat,  especially  beef.     If  there  is  anemia,  iron  should  be  given 
Every  means  should  be  taken  to  improve  her  general  nutrition,  and 
allay  her  nervous  symptoms  for  whatever  benefits  these  improves  the 
milk.     If  the  conditions  present  are  incident  to  the  confinement  or  the 
convalescence,  the  prognosis  is  good;  and   in  the  course  of  a  week  or 
two  very  marked  improvement  may  be  evident,  and  lactation  may  be 
successfully  continued.     If,  Jiowcver,  the  conditions  depend  upon  con* 
fititntionai    debility,    the    prognosis    is    much    worse.      Temporary    im- 
provement may  take  place,  but  it  soon  becomes  evident  that  the  nursing 
is  a  failure. 
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the  syinptoms  an*  found  to  be  associated  with  an  over-ricli 
milk  tlie  prosjiocts  for  continuing  iinrsing  are  ranch  better  than  when 
the  milk  is  poor.  Unless  the  infant's  digestion  is  very  feeble  or  has  been 
seriously  upset  either  with  vomiting  or  diarrhea,  one  can  usually  so 
altc^r  the  milk  by  treating  the  mother  as  to  make  it  possible  to  keep  the 
baby  at  the  hrcast.  Alcohol  should  be  prohibited ;  the  diet,  especially 
the  amount  of  solid  food,  s!iould  be  redoeed,  and  tlie  mother  required  to 
take  daily  exereise  in  the  open  air,  partieularly  by  walking.  The  in- 
tervals between  nursings  sliould  be  lengthened,  always  to  three  hours, 
and  often  to  four*  In  some  eases  there  is  an  advantage  in  diluting 
the  milk  by  allowing  the  child  to  take  water  before  putting  hira  to  the 
breast.  The  improvement  following  such  a  change  in  regimen  is  often 
immediate,  and  with  increasing  age  and  weight  the  child  gradually 
lieeomeg  a<*eustt)niei!  to  and  is  able  to  digest  the  rich  milk.  If,  how- 
ever, the  child's  symptoms  of  indigestion  are  of  an  aggravated  type» 
whether  gastric  or  intestinal,  it  will  be  neces8ar}%  even  though  the 
weight  is  increasing  normally,  to  stop  nursing  entirely  for  a  time.  The 
should  he  pumped  at  regular  intervals  and  the  child  placed  upon 
other  food  until  the  symptoms  are  relieved,  and  then  brought 
back  gradually  to  breast-feeding. 

If  thjt*  examination  shows  the  milk  to  be  of  very  poor  quality  (i.  e., 
low  in  fat,  low  in  total  solids),  whether  scanty  or  abundant,  the  outlook 
in  not  good.  It  is  seldom  that  the  conditions  affecting  the  mother,  to 
which  mvh  a  milk  is  due,  can  be  removed 

When  we  see  a  fretful*  colicky,  sleepless  infant  with  either  no  gain 
^ia  wtnght  or  a  loss  of  a  few  ounces  a  week,  and  with  stools  which  never 
approach  the  normal,  and  these  conditions  have  lasted  for  three  or  four 
wi^ka»  we  are  justified  in  taking  the  child  from  tlie  breast  at  once. 
When  the  symptoms  are  less  pronounced,  and  especially  when,  in  spite 
of  a11  discomfort  and  indigestion,  the  infant  is  gaining  in  weight,  even 
though  not  rapidly,   further  elforts  may   be   made  before  weaning  is 

Summartf, — Poor  milk  is  usually  low  in  fat  and  scanty  in  quantity, 
lie  the  protein  may  l»o  either  high  or  low.  Very  rich  milk  is  usually 
With  in  fat  and  protein.  Very  poor  milk  can  seldom  be  jx^rma- 
oeDtiy  improved  unless  the  causes  are  very  definite  and  of  a  tem|x>rary 
charactrr.  Over-rich  milk  can  usually  be  improved  if  the  true  expla- 
nation for  it  can  be  reathtHl.  liesults  are  to  be  judged  not  so  much 
lij  iJie  chajigc  in  the  com|Kjsition  of  the  railk  as  by  improvement  in  the 
infint'it  nymptoms.  Since  good  feeding  gives  so  much  better  results 
Ihjui  pot>r  nursing,  if  circumstances  are  such  that  artifitial  fi'eding  can 
be  properly  done,  it  is  advisable  to  stop  nursing  after  a  fair  trial — e*  g., 
of  twio  to  three  weeks — has  been  made,  rather  than  waste  time  in  pro- 
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longed  efforts  to  improve  the  breast-milk.     Oii  the  other  hand,  under 
conditions  in  which  feeding  is  likely  to  be  very  badly  done,  one  shouldj 
persist  for  a  lonj^er  time  in  efforts  to  promote  lactation.     But  in  nO| 
cireiimstanees  ehonld  ooe  baj^tily  and  without  carefully  t'onsidered  reasons 
advise  a  woman  not  to  try  to  nurse  her  baby. 

Wet-Nursing. — Tn  tlio  srleetion  of  n  wet-nnrse,  it  is  by  no  means 
80  essential  as  has  generally  been  sup[>08erl,  that  her  ehild  shall  bo  of 
about  the  same  age  as  the  child  slie  is  to  nurse,  for,  after  the  first  twafl 
or  three  weeks,  the  changes  in  the  composition  of  breast-railk  are  in- 
gignificant.     It  is  always  desirable  that  the  wet-nurse  shall  have  nursed 
her  own  infant  long  enough  to  demonstrate  the  fact  that  she  has  sm§ 
abundance  of  good  milk;  herue,  taking  a  wet-nurse  at  the  end  of  th^ 
first  or  second  week  is  always  frauglit  with  considerable  uncertainty.J 
It  is  the  quality  of  the  milk»  not  its  age,  which  determines  whether  ot 
not  it  will  agree.     For  an  infant  over  one  month  old,  a  good  wet-nurse' 
whose  milk  is  anywhere  between  one  and  six  months  old  will  usually 
answer  perfectly  well;  and  even  for  premature  infants  such  a  milk  may  I 
be  used  without  hesitation,  but  it  should  at  first  be  diluted. 

A  good  nurse  must,  first  of  all,  be  a  healthy   woman,  free  from  ^ 
syphilitic  or  tuberculous  taint.    The  evidence  afforded  by  a  careful  physi«fl 
eal  examination  of  the  nurse  and  her  own  child  may  be  considered  suf- 
ficient,    Tlie  tuberculin  skin  test  is  of  no  value  in  deciding  whether  a 
nurse  shall  be  accepted  or  rejected.     We  are  not  yet  in  a  position  to 
assert  that  a  Wassermann  test  should  te  employed  in  every  ease  before 
selecting  a  nurse.     The   nurse  must   have  good   mammary  glandular 
development.     The  breasta  should  he  full  and  hard  three  hours  aft^r 
nursing.    They  may  he  very  large  and  yet  supply  very  Hltle  milk,  beiugJ" 
then  composed  almost  entirely  of  fat     On  the  other  hand,  some  smalleTI 
breasts  may  be  almost  all  glandular  tissue  and  secrete  an  abundance  J 
of  milk.    The  dilTerenee  in  the  size  of  a  breast  before  and  after  nursing! 
is  one  of  the  best  guides  as  to  the  amount  of  milk  it  is  secreting.     The! 
nipples  should  be  free  from  erosions  or  fissures,  and  long  enough  for^ 
the  needs  of  the  child.     Preferably  a  wet-nurse  should  be  of  a  phleg- 
matic temperament,  and  of  a  good  moral  character.    This  is  desirable  ^ 
for  personal  reasons,  altliough  there  is  no  evidence  of  moral  qualities^ 
being  transmitted  through  the  milk.     It  is  desirable  that  she  should 
be  lietween  twenty  and  thirty  years  of  age,  although  much  more  depends 
upon  the  individual  than  upon  the  age.     An  examination  of  the  milk 
may  be  of  some  assistance  in  selecting  a  nurse;  but  the  best  evidenced 
to  be  obtained  of  the  character  o{  a  woman's  milk  is  the  condition  of" 
her  own  child,  which  should  always  be  si'en  before  she  is  accepted.     It 
often  happens  that  a  woman  who  has  had  an  abundant  supply  of  railk 
for  her  own  infant  has  very  little  for  another  infant  for  the  first  few 
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dajf«  in  her  new  surroundings.  It  should  not  be  too  readily  decided 
that  die  is  incompetent  as  a  nurse,  for,  under  most  eircumstaoees,  with 
proper  treatment  the  regular  flow  of  milk  will  be  re-established. 

Weaning. — Weaning  should  always  be  done  gradually,  w^hen   pos- 

■  »ible,  for  the  sake  of  l>oth  mother  and  child.  Sudden  weaning  is  apt  to 
^Uw  followed  by  an  attack  of  acute  indigestion  in  the  infant  This,  how- 
^rorar,  is  not  a  necessary  result,  and  usually  depends  upon  the  fact  that 

■  the  child  is  given  too  high  percentages  of  eow^s  milk  at  the  outset 
Weaning  in  hot  weather  is  usually  to  be  avoided,  but  the  harm  from 
thifi  is  not  nearly  so  great  as  sometimes  results  when  lactation  is  unduly 
prolongecl  Wause  of  a  prejudice  against  a  change  of  food  at  this  time. 
W^hile  there  are  many  women  of  the  lower  classes  who  are  able  to  nurse 
tlieir  children  to  advantage  for  tlic  entire  first  year,  the  number  of  such 

mg  the  upper  classes  is  smalt  By  the  latter,  nursing  can  rarely  be 
'eemtinued  beyond  the  nintb,  and  often  not  beyond  the  sixth  month, 
without  unduly  draining  the  vitality  of  the  mother  and  at  the  same  time 
harming  the  child*  Since  the  early  months  of  breast  feeding  are  the 
moet  important,  every  effort  should  be  made  to  have  the  mother  continue 
QVsing  for  five  or  six  months.  There  is  seldom  trouble  in  feeding  a 
habj  for  the  second  half  year  who  has  done  well  upon  the  breast  for 
the  first  half. 

The  lat^  months  of  lactation,  like  the  early  months,  require  close 
watching.  It  is  a  common  mistake  to  continue  both  maternal  and 
wet-nursing  too  long,  owing  to  a  dislike  of  making  a  change  when 
things  are  going  tolerably*  If  it  has  not  been  done  before  for  reasons 
previously  considered,  breast-feeding  should  be  supplemented  by  other 
fcKMl  by  the  ninth  or  tentb  month  in  any  case.  The  child's  progress  in 
weight  is  a  gcMid  guide  as  to  time  of  beginning.  In  the  absence  of 
^erideot  signs  of  disease,  a  stationary  weight  for  several  weeks  makea 
advisable;  a  steady  loss  makes  it  inifx^rative. 
'The  accompanying  weight-chart  (Fig.  17)  illustrates  this  point. 
When  a  nursing  infant  has  been  accustomed  from  birth  to  take  one 
teedixig  a  day  from  the  bottle — always  a  great  convenience  to  a  nursing 
mothtr — ^gradual  weaning  is  generally  an  easy  matter;  otlierwise  it  is 
•ometimes  an  impossibility,  the  child  refusing  all  food  except  the  breast 
m  long  as  this  is  given,  and  nothing  but  starvatipn  inducing  him  to  take 
food  either  from  a  bottle  or  a  spoon. 

■  Hudden  weaning  may  be  required  at  any  time  from  the  development 
in  tbd  mother  of  acute  disease  of  a  serious -nature,  such  as  typhoid  fever 

E:ionia,  or  grave  chronic  disease,  such  as  tuberculosis  or  nephritis, 
I  intercurrcnc©  of  pregnancy,  or  from  disease  of  the  mammary 
Through  many  of  the  minor  ills— mild  attacks  of  bronchitis, 
ZZT"" 
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^^H             nurse  their  children  without  any  seeming  detriment  to  them  or  to  them- 
^^H              selves.     In  acute  illnesi^  of  sliurt  dursitiun,  if  severe,  it  is  usually  better,  B 
^^H             unless  we  decide  to  wean  altogether,  to  feed  the  child  from  the  bottle  1 
^^H             and  to  niafntaio  the  flow  of  milk  hy  the  oecasional  use  of  the  breast-punip  H 
^^H             three  or  four  times  a  day  rather  tluin  to  allow  it  to  dry  up.    The  previous 
^^H             flow  can  often  be  re-established  after  an   interruption   of  a  week  or  ^ 
^^■^        two,  and  sometimes  after  a  much  longer  time.                                             | 
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«ik 

1         2         3         4         6         ^         7         8         9        la       11     la 

9m 

ttoo 

7710 
7M0 

•aw 

MM 

H» 
1090 
4540 

vm 
as36 

SIN 

tno 

fSTO 

ti  "       ■ [;-' r 

^'Tt*ff '  A-rF*  iM                                        ^^          ■ 

M                                                                 -^ " 

*  ""     ""           ■"■"_"   ^d     -4^ 

s     '           ,?        ".  •*      ■ 

,.: :__::_  _:_::i^^___ 

1     ^-,                 \     ,  ^      -^         H 

,*'_"i:iii:iii:   i:?:jizii;i" 

"^i                            H 

«  ::  ::p::::::::;?:-::     . 

nJJjdii-rnV                H 

IT ' ^--^ _j-^ 

:                  /                 1      ''      '" 

I*                             Z ^ '    ±'2' 2^ 

H 

N*  -     --     -     z:  :_^:     -i^^- 

^       --     --J*"-  :::::, 5!!^:: 

H 

11  I      -1^1 iiiiifi  II 

H 

"t      --I-IZIIIIIIIE-II 

»  I-  i_ii^_iiii:<!iiii  _ 

^^1 

J,              ^ *H-- 

-4_ ^ .^ 

**  C            J            /"^III            I 

V 

1,         ^^  --^iii^:±i     : 

u         ^     Z2      :  2      I 

iA           y      ^  t  -       Z^   ^  -I^    ^--  - .   -  _ 

^^  C  ^^   ^^Li       :2 

*  „,2_^^             Cul 

•     ^^Z^^              -^         t 

.'    2^Z    -  -  „-^     -      _    -              _p 

*  t^Z-    -              _            ^       _       _I 

^      ^         '                         t 

_  ^i ^_ 

7      ^^ -       -^ r- 

T 

_.._....,,,,.,..     ,   .^  ., 

^^^^                     FlO.  17.— CSART  SHOWTKG  THE  EfFECT  OF  PrBGKANCY  UpON  THE  WEIGHT  OF  A  NmUllli<»^B 

^^^^^^H                 Infant.     The  iippc^r  line  Ks  that  of  the  pationt;    thn  lower  one  is  the  average  Une^^ 
^^^^^^B                for  the  firHt  yoar.     The  iufunt  did  uiiUBUnlly  well  tiiitii  the  ^ixth  month.     As  it  did 
^^^^^^H                not  setmi  ill,  the  parentis  wt^rc  not  dLHlurftod  until  the  )o<is  had  reached  3  lbs.     Feedinj^^— 
^^^^^^H                was  at  once  tx^f^in,  and  child  f^adiially  roj^aincd  its  lost  weight.     It  was  mibecquentJy^^l 
^^^^^^H                discovertjd  that  the  niothtT  wiui  pregnanl.                                                                           ^M 

^^^^^"              In  eases  of  sudden  weaning,  the  food  should  in  the  beginning  be  very  H 
^^H             much  weaker  than  for  an  artilieially  fed  ehild  nf  the  pame  age.     The  J 
^^H             change  can  then  be  made  without  causing  disliu'hunce.     When  the  infant 
^^H             has  become  somewhat  acenstoined  to  cow's  milk  the  strength  of  the  food 
^^H             may  he  graduiilly  increased. 

^^H                   The  diftieulties  in  weaning  a  ehikl  who  up  to  nine  or  ten  month8  haa 
^^H             had  no  food  but  the  breast,  are  sometimes  great.     Much  time  and  tact  ^ 
^^H             are  necessary  on  the  part  of  both  physician  and  nurjie  in  these  caees.^ 
^^H             To  try  to  teach  older  infants  to  take  the  bottle  is  unwise;  feeding  from 
^^H             cup  or  spoon  is  usually  quite  as  easy.     Continued  coaxing  of  food  is 
^^H             objectionable;  forcing  is  nmch  worse  and  prolongs  the  struggle.     In 
^^H             our  experience  we  have  found  the  best  way  to  offer  food  at  regular  in-  fl 
^^H             tervals  and  to  take  it  awav  at  once  if  refuse<l.     This  is  repeated  every  H 
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milk,  thick  gruels,  beef  juit-e,  liroths,  bread  mid  milk,  etc.  The  nature 
of  the  ffK)d  seenig  to  make  very  little  diffcrL'uce.  A  strong-willed  child 
will  often  hold  out  for  twenty-foiir  or  thirty-six  hours,  and  occasionally 
n  very  stubborn  one  is  fountl  who  will  do  so  for  forty-eight  hours.  At 
the  end  of  this  time  the  paogR  of  hunger  are  generally  so  acute  that  he 
cupitiilates.  Serious  gyniptonis  fnmi  withholding  food  in  such  cireym- 
!*taiiees  we  have  never  se€!U. 

MIXED   FEEDING 

By  mixed  feeding  is  meant  a  combination  of  nursing  and  artificial 
feeding.  There  are  no  objections  to  this  practice;  on  the  contrary,  there 
are  great  advantages  in  giving  an  infant  only  a  few  breast-feedings  a 
flay  when  more  are  impossible.  This  may  freijuently  be  done  in  hosjiital 
practice,  and  thus  a  single  wet-nurse  may  assist  in  the  feeding  of  several 
infanta.  Mixed  feeding  may  be  resorted  to  whenever  the  milk  supply 
of  the  mother  is  insuiUcient.  If  at  any  time  the  mother's  health  be- 
gins to  »ulTer,  she  may  be  relieved  of  night  nursing  or  of  one  or  more 
nuniings  during  the  day,  and  the  bottle  suhstitiited.  Tn  this  way  she 
may  be  enabled  to  cf)ntinue  lactation  fur  some  time  longer  than  would 
lithrrwiee  lie  possible.  Mixed  feeding  is  often  necessary  during  the  first 
weeks*  while  the  motherV  milk  is  insufficient  in  consequence  of 
ncthtng  which  has  retarded  her  convalescence.  For  the  advantage 
'of  the  stimulation  to  secretion  afforded  by  the  child^s  nursing,  it  is 
QFQally  better,  rather  than  alternate  the  breast  and  the  bottle,  to  put 
the  child  at  first  to  the  breasts.  After  he  has  emptied  them,  addititmal 
f*#od  may  be  given  from  the  bottle  if  the  baby  is  still  hungry.  The  milk 
may  become  atuindant  and  of  good  qnality  as  soon  as  the  mother  is  well 
enough  to  be  up  and  out  of  doors*  althongh  it  was  previously  scanty  and 
of  ioferior  quality.  Two  or  three  feedings  a  day  fnmi  the  bottle  helps 
U>  hridge  over  this  p(»riod  and  prevent  tlie  einhrs  nutrition  from  sulTer- 
mg.  But  bcfi)re  allowing  a  mother  partly  to  rnirse  arid  partly  to  feed 
her  infant,  one  should  be  sure  that  the  quality  of  her  milk  is  good. 
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The  scientific  feeding  of  infants,  whether  with  woman's  milk  or  som^ 
mhttitute,  demands  n»  a  basic  principle  that  the  food  furnish  what  the 
body  needs  for  heat  and  the  repair  of  waste  or  the  "maintenance  re- 
quiremenls"  and  also  for  its  normal  development  or  '^growth  req\ii re- 
men  t*.**  In  breast  feeding  there  is,  under  normal  conditions,  a  certain 
automatic  ndjustmcnt  between  the  amoiirit  of  foo^l  mvdcd  antl  the  amount 
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ipplied.     If  the  milk  taken 


reatly  in  excess  of  requirements,  this 
exc{*8s  is  either  tlii^poged  of  hy  vomiting  or  passes  through  the  twwels 
large  partly  iligt^sted  stools.  Sometimes  this  results  in  considerable 
disturbanceg  of  diges^tion;  hut  usually  they  are  slight.  If  the  miUc  se- 
creted is  much  beJow  the  child's  requirements,  this  fat-t  bcpomes  evident 
hy  slower  growth  and  by  symptoms  of  defective  nutrition,  of  which  the 
weight  is  the  best  guide* 

In  artificial  feeding,  simply  because  the  food  given  is  not  a  normal 
one  for  the  individual,  it  Iteeomes  even  more  important  that  the  require- 
ments of  the  infant,  as  nearly  as  they  can  be  determined,  shall  be  met. 
With  any  substitute  both  an  excess  and  a  deficiency  are  more  |K>tent 
for  harm  than  with  the  natural  food  of  the  infant.  The  best  results 
with  artificial  feeding,  i.  e,,  most  satisfactory  growth  and  freedom  from 
disturbances  of  digestion,  are  seen  when  all  that  the  body  needs  is  sup- 
plied but  no  more  than  this. 

The  appetite  of  the  cinld  has  been  deemed  by  many  a  sufficient 
guide  to  the  amount  of  food  needed;  to  give  a  child  all  he  will  take 
at  one  time  and  postpone  the  next  feeding  until  he  shows  that  he  is 
hungry  has  been  advocated  as  a  "natural*'  method  of  feeding  as  opposed 
to  the  more  commonly  followed  plan  of  definite  quantities  at  regular 
intervals.  Though  important,  the  child's  appetite  alone  can  hardly  be 
relied  upon.  There  are  many  infanta,  like  many  adults,  who  will  habitu- 
ally take  too  much  food  if  it  is  offered.  Disorders  of  digestion  not  in- 
frequently are  accnmipanied  by  an  unnatural  desire  for  food. 

Formerly,  it  was  customary  to  indicate  the  amount  of  food  given 
to  an  infant  by  stating  the  number  of  ounces  in  twenty-four  hours. 
This,  however,  is  really  meaningless  unless  the  strength  of  the  food 
is  also  mentioned.  In  deciding  the  amount  of  food  to  be  given  the 
nutritive  or  caloric  value  of  the  food  must  be  taken  into  account.  We 
must  know  approximately  the  infant's  needs,  best  stated  in  calories, 
and  then  in  what  form  these  may  best  be  furnished,  best  stated  in  the 
percentages  of  the  diflTerent  foml  elements. 

From  numerous  observations  the  nutritive  needs  of  an  infant  of 
average  size  and  weight  and  activity  in  health  have  been  shown  to  be 
100  to  110  calories  per  kilo.  (45  to  48  per  potmd)  of  body  weight  for 
the  early  months  of  the  first  year;  gradually  diminishing  to  70  to  80 
per  kilo.  (30  to  35  per  pound)  by  the  end  of  the  year.  A  food  much 
fk\fOve  or  one  much  below  normal  requirements  may  lie  equally  unsuit- 
able and  therefore  unsuccessful.  The  physician  should  therefore  be  able 
to  calculate  the  caloric  value  *  of  the  food  given  to  see,  if  possible,  when 
an  infant  is  not  thriving,  where  the  mistake  lies. 

*The  caloric  vnlue  of  any  modification  of  cow's  milk  of  knowD  peroentageB 
may  be  calculated  aa  follows: 
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For  tho  average  healthy  infant  the  weight  is  perhaps  the  most  im- 
portant single  factor,  but  age,  size,  appetite  and  general  behavior  must 
also  bfj  taken  into  aecoimt  The  experienc*e<l  physician  or  nursi^  by  closely 
wat<*bing  a  (Jiihrs  symptoms  is  able  to  decide  whether  the  food  is  ade- 
quate^ excessive  or  deficient.  Food  needs  based  on  weight  are  uaefiil 
as  a  general  gtiifle  until  the  individual  factor  can  be  determined. 

Otneral  Frinciples, — There  are  certain  principles  in  infant  feeding 
upon  which  all  pediatrists  are  agreed:  Woman's  milk  is  not  only  the 
best,  it  is  the  ideal  infant  food;  in  any  substitute  certain  conditions 
inurt  be  fulfilled. 

1,  All  the  different  food  constituents— fat,  carbohydrate,  protein, 
iilte  and  water,  must  be  furnished, 

8*  They  mast  l>e  supplied  in  sufilcicnt  quantity  for  the  physiological 
n^uirements  of  the  infant  for  growth,  energy  and  repair. 

In  this  respect  as  in  many  others  Nature  tolerates  considerable  varia- 

sugar,  7.00;  protein,  L75 


For  in^rtaoce,  36  ounces  of  food  having  fat,  3^ 

pet  cent 

.  09J^     (f Al         per  e«iDi)  1 9 , 3  Cftloric  vaXwi  of  ln%         -  .  335  oalorie  v«l ue  of  fftt 

,07        («IKW       ■*       "  >  xt.l ftuicar     -.287       * 

,0176  (jiro««ia  •*       -  )  s4,l     "         *'      "  proleta -  .073      * 


in  1  grnm  of  food 


,084 


protein   "  I      *• 

oew  cmm  of  food 
'  valtui  toUtl  food 


H  ,6S4  1  30  «  ao.5  (oftlorio  rtAwe  I  onaee  of  food)  x  36  «  73S,  caloric  ' 

I  Such  culculations  are  too  IfiboriouB  for  practical  use,     Fraley   (Archives  of 

^B^diatncSt  1912,  p.  123)  has  deduced  a  simple  formula  which  makes  this  an  easy 
^^■Ktt«r  ttnd  g}\es  results  quite  accurate.    This  wc  have  slightly  modified: 

Twiee  the  fat  percentage,  plus  sugar  percentage,  plus  protein  percentage,  irnil- 
tiplk*d  by  13,  gives  the  calories  per  ounce  of  food.  Applying  this  to  the  formula 
ttbove  meDtioned:    7-1-7+1.75=:  15J5  X  O  =  20^  calories  per  ounce. 

Another  Jtimple  way  is  to  multiply  the  caloric  value  of  each  of  the  ingredieota 
in  the  food  by  the  amount  of  each  tJiat  is  taken. 
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tioii  from  what  is  best  witiiout  seriously  hampering  health  or  growth. 
Yet  there  is  a  maxiiuuni  wliieli  if  excerded  cau.^^e.H  diFiiturbances  of  diges- 
tion from  overfeeding,  and  a  minimum  below  whieh  the  body  suffers  from 
imperfect  uutritioiL  Mi^itakes  in  the  amount  of  food  may  be  just  ai 
serious  as  those  in  its  eom position. 

3.     The  food  eonstituents  must  be  furnished  in  suitable  proportions,J 
The  proportions  besst  suited  to  the  infant's  needs  are  shown  in  the  com- 
position of  an  average  8peeimen  of  woman^s  milk.     But  as  the  normal! 
variations  in  woman's  milk  may  be  etmsiderable  without  afTeettng  the 
infant  unfavorably,  so  a  eertain  amount  of  latitude  in  the  compositiottl 
of  the  artifieial  food  whieh  is  substituted  for  woman's  milk  is  tolerat«AJ 
To  a  certain  extent  the  ditferent  food  elements,  notably  the  fatg  andl 
carbohydrates,  are  interehangeal>le;  but  this  substitution  must  not  bflr' 
carried  too  far  nor  continued  too  long.     In  the  scientific  feeding  of 
animals  much  stress  is  laid  \i\um  the  importance  of  a  properly  **l)alaneed ' 
ration"  or  one  in  which   all   the  food  elements  are  adequately  repre^j 
sented.     The  same  necessity  exists  in  infant  feeding.     Woman^s  miU 
is  such'  a  hahnieed  ration  and  we  cannot  give  for  a  long  time  a  food  in^ 
which  the  proportitui  of  the  dilTerent  food  elements  ditTers  widely  from 
those   whieh  woman's  milk  contains  without  incurring  serious   risks.fl 

Cow's  milk  in  some  form  is  now  almost  universally  accepted  as  the 
basis  of  artificial  feeding.  The  milk  of  the  gnat  or  of  other  ajiiraals, 
though  at  times  advantageous  where  good  cow's  milk  is  not  available, 
has,  because  of  many  circumstances,  never  been  general  In  adapting 
cow's  milk  for  infant  feeding  we  must  realize  at  the  outset  that  no 
matter  how  it  may  be  altered  it  is  not  a  perf(?€!t  substitute  for  woman's 
milk.  There  is  no  perfect  substitute.  But  while  its  disadvantages  may 
not  be  altogether  removed,  they  may  he  lessened  by  eertain  changes, 
technically  known  as  the  '*modt(ication''  of  cow's  milk. 

Differences  between  Cow's  Milk  and  Woman's  Milk^ — There  arc  cer 
tain  ditTerences  Ixtwecn  cow's  milk  and  wonuufs  milk  upon  which  thei 
modifications  are  based.    These  relate  botli  to  the  amount  of  the  sevcralj 
constituents  and  their  digestibility.     The  following  table  gives  the  p 
jwrtions  of  the  various  elements  which  make  up  the  two  milks: 


.4 

1*%  <^" 


Woman'a  Milk 
Average 

Cow's  Milk 

Awnic*. 

Fat l^W 

Per  coot 

3. .50 
7.50 
1.25 
0.20 
87.55 

Percent 
4.00      ^, 

aiiRar.  /.XU**:^. , 

4.75     i 

Protein 

3.50     1 

SalU 

0.75     1 

yfuier ♦ 

87.00      1 

100,00 

100.00 
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Tbei^  qimniilative  diirureiices  are  important.  It  will  be  seen  that 
cow's  milk  has  a  great  excels  u£  protein  and  salta  and  is  deficient  \n 
sugar,  while  the  pruportioii  of  fnt  in  the  two  milks  is  nearly  the  same* 
When  we  come  to  use  eu\v*8  milk  in  infant  feetling,  certain  quaHtative 
differences  are  discovered  whith  frurn  a  practical  |>oint  of  view  are  of 
eveu  liiore  imijortanee.  The  propL-r  niodifientioo  of  cow's  milk  must 
take  accutitit  of  ail  these.  During  the  past  twenty-iive  years  widely 
different  opinions  have  heen  held  as  to  the  eharaeter  of  these  differences 
hetwaen  the  two  milks  and  ciinsequeiitly  as  to  the  nature  of  the  difficul- 
ties which  the  infant  has  in  digestiji^  cow's  milk*  At  diirercnt  time8 
the  fat,  the  protein,  the  sugar  ajid  tin*  salts  have  all  been  accused  of 
t»eing  the  chief  cauR*  of  cliHtitrbances  of  digestion,  and  it  is  no  doubt  true 
that  under  (u-rtuin  f  irmnistauccs  any  one  of  thera  may  be  a  source  of 
trotible. 

Proii'in. — Cow*s  nnik  contains  nearly  three  times  as  much  total 
Ertcin  m  docs  woman's  nntk;  the  greater  part,  about  five-sixths,  being 
>  caaeiiii  and  one-aixthi  albumin*  In  the  protein  of  woman's  milk  the 
proportion  of  casein  is  about  one-third;  of  laetalbumin,  tw*i-thirds. 
The  t^aiseiu  of  cow's  iniik  differs  in  many  respects  from  the  casein  of 
woman's  milk*  The  excess  of  protein,  especially  the  excess  of  casein, 
and  the  differences  in  the  two  caseins  was  long  believed  to  be  the  cliief 
c^UBe  of  dijliculty  in  digesting  cow^s  milk.  The  studies  of  the  past  few 
yarns  have,  however,  «hown  that  the  casein  of  cow's  milk  is  remarkably 
well  iligested  and  absorbed  under  nearly  all  conditions.  Like  that  of 
waman*(i  milk  it  \b>  converted  into  peptones  and  finally  broken  up  into 
amino  acids.  Metabolism  experiments,  moreover,  have  shown  that  nitro- 
gen retention  in  infants  taking  cow's  milk  is  quite  normal  and  examina- 
tioo  of  «tix»ls  rarely  shows  evick-fues  of  undigested  protein. 

The  chief  ditliculty  in  digesting  casein  of  cow's  milk  seems  to  be 
mechaniinh  4)wing  to  its  coagtdation  in  the  stonnich  of  certain  infants 
in  large  scdid  masses  which  olfer  some  resistance  to  the  action  of  the 
digestive  fluids,  Coagulation  in  large  masses  may  be  prevented  in  several 
ways:  (1)  by  greater  dilution  of  the  milk;  (**)  by  the  use  of  gruels 
in  the  place  of  water  as  a  diluent;  (3)  by  boiling.  Coagulation  of  milk 
in  llie  «tomac}i  may  l)e  ahnost  entirely  prevented  by  the  addition  to  the 
food  of  certain  substances  such  as  sodium  citrate.  It  seems  very  doubtful 
if  this  is  wholly  desirable. 

The  amount  of  protein  of  cow*s  milk  required  for  infant  nutrition 
ii  greater  than  that  <»f  woman's  milk.  Tlie  reason  apparently  being 
that  the  casein  of  cow*s  milk,  which  is  five-sixths  of  the  protein*  is  deti- 
i-ii-ni  in  certain  amino  aeids  essential  for  growth.  These  are  supplie<l 
abundantly  in  woman's  milk,  whose  protein  is  two-thirds  lactalbumin. 
The  defects  of  the  ca*^*in  of  cow's  milk  are  in  a  measure  overcome  by 
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iiKTeasiug  the  quantity  given.  There  is  no  evidence  that  the  protein 
of  cow's  milk  is  harmful  to  Hie  infant  even  when  given  in  considerable 
exc€'88  of  the  amonut  contained  in  woman's  milk.  Uisturl^ances  o£ 
infant  digestion  are  very  rarely  due  to  the  protein  of  cow's  milk. 

Fat. — The  high  fat  content  of  woman's  milk  indicates  the  importance 
of  fat  in  the  nutrition  of  the  infant  The  amount  of  fat  in  eow's  milk 
is  about  the  same  as  in  a  good  average  sample  of  woman's  milk,  i.  e.,  3  to 
4  per  cent.  But  there  are  eert^ain  important  dilferences  in  the  fat  in 
the  two  milks.  Thus  the  fat  of  cow's  milk  contains  a  much  greater 
proportion  (nearly  eight  times  as  much)  of  the  volatile  fatty  acids.  The 
marked  difTercnee  in  digestibility  of  the  fat  in  the  two  milks  is  believed 
to  depend  to  a  considerable  degree  upon  this  fact.  It  is  possible  ako 
that  the  freshness  of  the  fat  may  have  an  influence.  Be  this  as  it  may. 
it  is  found  practically  impossible  to  give  to  most  infants  as  much  of 
the  fat  of  cow's  milk  as  woman's  milk  contains.  It  is  not  wise  to  in- 
erease  the  amount  of  fat  until  symptoms  of  intoleraiiee  appear,  for  the 
intolerance  to  fat  is  more  persistent  than  to  any  other  ingredient  of  tlie 
focjd.  Such  intolerance  once  estalilished,  it  may  be  weeks  or  months 
before  a  reasonable  quantity  ctiii  again  be  digested  and  absorbed.  The 
tolerance  to  the  fat  of  cow*s  milk  varies  greatly  in  dilTerent  children, 
Some  can  take  a  large  quantity  and  some  only  a  small  quantity.  The 
diflileulty  is  greatest  with  infants  in  the  first  few  weeks,  with  the  feeble 
and  with  those  who  have  suffered  from  previous  nutritional  disturbances. 
Fat  is  also  badly  borne  when  tltere  is  distuihauce  of  gastric  or  intestinal 
digestion,  also  in  all  febrile  conditions,  no  matter  from  what  cause, 
and  during  periods  of  very  hot  weather,  A  failure  to  regard  these  contra 
indications  is  a  constant  source  of  trouble  in  practice.  The  ability  to 
digest  fat  is  prolmhly  the  best  index  of  an  infant's  digestive  capacity- 
Tho^ie  who  cannot  take  the  usual  amount  certainly  do  not  thrive  as 
well  as  those  wlio  can.  Hence  it  follows  that  no  part  of  the  milk  modi 
flection  needs  to  be  more  carefully  watelied  than  the  amount  of  fat 
given.  The  percentage  of  fat  that  can  safely  be  allowed  to  a  healthy 
infant  varies  from  1  to  4  per  cent.  The  latter  figure  should  not  be 
exceeded  with  any  infant  and  with  very  many  even  this  cannot  be 
reached  until  the  end  of  the  first  year. 

Carbohydrates, — That  all  the  carbohydrates  of  woman's  milk  are  in; 
the  soluble  form  is  a  strong  indication  that  soluble  carbohydrates,  or; 
sugars,  sliould  he  the  form  supplied  in  artificial  feeding.  The  high 
proportion  in  which  sugar  exists  in  woman^s  milk — being  considerably 
greater  than  all  the  other  solid  constituents  combined — shows  how  im- 
portant a  part  sugar  serves  in  infant  nutrition.  In  case  sugar  is 
furnished  in  the  food  in  sufficient  amount,  there  must  be  more  fat 
protein  supplied^ 
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covr'g  milk  is  identical  with  that  in  woman's  milk,  in 
both  causes  being  lactose  in  eolution.  In  artificial  feeding  we  have  a 
clioiee  between  milk  pugar,  rane  sugar*  and  malto^ie.>  All  of  these  sugars 
are  about  equally  well  borne  in  health ;  they  all,  alike,  have  the  capacity 
of  increasing  weight  and  furnishing  heat.  Yet  there  are  some  diiferencea 
in  their  effects  which  make  it  advaotageons  at  times  to  choose  one  rather 
than  another.  Milk  sugar,  being  identical  with  the  sugar  in  woman's 
milk,  on  theoretical  grounds  would  seem  preferable.  It  does  not  fer- 
ment with  yeast.  It  is  not  m  readily  broken  down  in  the  stomach 
and  hence  with  infants  who  have  a  disposition  to  vomit  it  is  usually  to 
be  preferred  to  maltose  or  cane  sugar.  It  is  slightly  laxative.  It  is 
usually  well  Imrne  in  health  in  proportions  up  to  6  or  7  per  cent  of  the 
food^  In  all  intestinal  disturbances,  particularly  where  there  is  a  ten- 
dency to  looseness  of  the  bowels,  lactose  is  badly  borne. 

I  Cane  sugar  has  the  great  advantage  of  cheapness.     In  a  very  large 
^portion  of  cases  it  apparently  does  quite  as  well  as  lactose  or  maltose. 
It  is  distinctly  less  laxative  but  rather  more  likely  to  ferment  in  the 

nach  and  cause  or  aggravate  vomiting  when  given  in  the  quantities 
for  lactose. 
in  the  preparations  in  which  it  is  used,  has  some  peculiar 
adTantages;  first,  its  laxative  effect  which  is  rather  greater  than  that 
of  the  other  sugars;  secondly,  in  inducing  a  more  rapid  gain  in  weight; 
mnd,  finally,  in  a  certain  corrective  action  upon  some  digestive  dis- 
turbances, especially  when  given  with  considerable  amoimts  of  starchy 
food.  Maltose  preparations  have  the  disadvantage  in  breaking  down 
more  readily  both  in  the  stomach  and  in  the  intestine,  often  provoking 
and,  in  susceptible  infants,  always  aggravating  both  vomiting  and 
dtarrheia. 

For  routine  use  lactose  is  to  be  preferred  except  where  cost  is  a  con- 
sideration; tlie  other  sugars  are  to  be  used  with  the  special  indica- 
lious  mentioned.     There  is  often  an  advantage  in  using  the  different 

*Puie  maltose  is  expensive  and  practicaliy  not  available  for  infant  feeding. 
Th0  iMltOi^  preparatioDs  used  for  infant  feedinir  arc  mixtures  of  maltosie  and 
ikxtriiiB.  In  speaking  of  the  use  of  maltocie  hereafter  these  preparations  wUl  be 
neuit.  Miiny  such  preparations  are  on  the  market.  Loeflund's  *'malt  soup 
exUmct^  is  reliable  but  expensive.  Rehable  and  more  moderate  in  price  are  the 
**limlnU  maltose'*  of  the  Maltzyme  Co..  the  malt  soup  of  the  Maltine  Co.  and 
liw  "malt  «3mip"  of  the  Ftcihofer  Co.,  Philadelphia.  These  preparations  are 
WMPCwhai  add.  To  the  firat  Bvc  grains  and  to  the  last  ten  grains  of  potaasium 
Cfbon^te  should  be  added  for  each  ounce  of  the  malt  used  in  the  food.  All  of 
them  Ikfuid  preparations  contain  from  65  to  85  per  cent  of  carbohydrates,  of 
wliidi  about  two-thirtb  is  maltose  and  the  balance  chiefly  dextrins.  Besides 
tbmt  liquid  preparations,  Borcherdt*«  **mak  soup  extract"  and  Mead*8  "dextri- 
OAltOie^  in  powder  should  lie  mentioned  a»  convenient  and  reliable  forms  of 
None  of  the  above  preparations  has  iiny  appreciable  dia^lutic  action* 
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sugars  togethor  Eiiice  tJic  amount  that  is  well  tolerated  of  the  cx^mbint*^ 
sugars  is  often  greater  timii  if  the  entire  aiiiouDt  were  one  form  of 
sugar.  _ 

Starcheif. — ^Evcn  very  young  infants  are  able  to  digest  starch,  thoughH 
their  capacity  during  the  early  months  is  limited-     After  the  fourth 
month  it  notably  increases  and  after  six  or  seven  months  most  healthy 
infants  ean  readily  digest  as  mu<"h  as  one  ounee  of  starch  daih%  and 
some  can   do  much   more  than  this.     Tliis  fact  makes  it  possible 
urn  stanh  in  the  form  of  cereal  gruels  under  a  variety  of  eonditionil 
when  they  may  be  thought  desirable.    With  very  young  infants  their  use! 
is  mainly  as  tliliiente  for  milk  when  the  coagulation  of  the  casein  in  thej 
stomach  in  large  masses  is  an  obstacle  to  digestion.    With  older  infants 
starches  may  supply  a  considerable   part  of  the    carbohydrates   when 
there  is  marked  intolerance  of  all  sugars.     For  the  very  slow  change  of 
the  starch  into  sugar  in  the  intestines  is  much  less  likely  to  cause  symp- 
toms than  when  sugar  itself  in  CHjnsidernble  amount  is  thrown  at  onee 
into  the  intestine.     Again,  starches  are  useful  to  increase  the  total  car- 
bohydrates when  all  the  sugar  is  being  given  that  the  patient  can  readily! 
tolerate  and  especially  when,  on  account  of  intolerance  of  fats,  it  is  de- 
sirable to  raise  the  total  carbohydrates  to  a  jK>int  considerably  higher 
than  is  usually  given. 

SaiL'f^ — It  has  Iwen  customary  in  the  past  to  add  certain  inorganic 
constituents  to  cow's  milk  used  for  infant  feeding.     Lime  water  haa^fl 
been  most  widely  employed.    As  has  already  been  stated  in  tlie  pre\iou8^ 
chapter,  not  only  calcium  but  j>ractically  all  the  salts  of  woman's  milk 
are  present  in  greater  abundance  in  cow^s  milk,  even  when  the  latter  has^ 
been  diUited  to  the  cnst4>mary  degree.     These  substances  need  not 
added  to  milk  to  supply  a  delieieney  in  iiKirganic  constituents,  for  Uier€ 
is  none,  except  in  iron.    Tlieir  addition  to  correct  the  '"excessive  acid- 
itj"  of  cow's  milk  is  unimportant,  for  as  used  they  do  not  do  this* 
In  eonsideraltle  amounts,  lime  water,  sodium  bicarbonate  and  sodium^ 
citrate  all    delay   the  coagulation   of   milk   in   the   stonmeh,   and    in 
large  amounts  may  entirely  preveut  it.     Under  certain  conditions  thej 
first-mentioned   etfect   may   p<jssibly    be    desirable.      It    is   questionable 
whether  the  latter  ever  is.    At  the  present  time  we  are  not  in  a  positioal 
to  assert  that  the  addition  to  milk  of  lime  water  or  any  of  the  substanceaj 
mentioned  is  of  value  as  a  routine  jiractice  in  infant  feeding.    They  may  I 
therefore  be  wisely  omitted  with  all  healthy  children. 

Feeding  of  Healthy  Infants  during  the  First  Year. — It  is  absolutelyl 
necesstiry  to  consider  s^^parately  the  cbanges  req\jired  by  healthy  infantij 
with  normtd  digestion  and  those  required  by  infants  with  feeble  or  di 
ordered  digestion.     From  a  failure  to  make  this  distinction  much  con-1 
fusion  has  arisen-     The  digestion  of  all  healthy  infants  is  very  mi 


alike  and  tbey  can  lie  fed  in  mmh  tlic  same  way;  while  the  variations            ^^^| 
affonJiHl  by  infants  with  djtiiordereil  digestion  are  very  groat.                                   ^^H 
There  are  two  general  plans  aecurding  to  which  t!io  iuditatiuns  out-             ^^^H 
line<l  in  the  previous  pages  may  be  met.     The  fir^st  i>lan  is  to  U8e  whole             ^^^H 
milk  aa  indicatetl  in  the  table  giveti  below,  the  different  formulas  being             ^^^| 
derive/l  by  simple  dilution  and  the  addition  of  needed  sugar  or  other             ^^^H 
curlxthyd rates.    The  table  give^^  the  quantities  of  the  different  ingredients,             ^^^H 
the  approximate  percentage  composition   and  calorie  value  per  ounce            ^^^H 
of  the  formula  obtained.     The  age  indic'ationf=i  are  not  intended  to  be             ^^^H 
eleniety  followed.     Successful  infant  feeding  cannot  he  clone  by  rule  of       ^^^^^H 
tbitmb.    However,  these  formulas  are  a  useful  guide  as  a  starting-point      ^^^^^| 
K  with  an  average  child  until  hi^  individual  needs  and  capacity  cjui  he       ^^^^^H 
m  determined  by  observation.     They  indicate  what  such  a  child  in  health        ^^^^^| 
may  be  ex{)eeted  to  take  and  also  how  rapidly  and  in  wimt  way  the             ^^^H 
ffxkd  may  be  increased.^                                                                                           ^^^| 

B                          Fortnuhis  from  Mhole  (4  per  cent)  Milk                                    ^^^| 
H       Qiving  Approximale  Percentage  Composition  and  Caloric  Value                 ^^^M 
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I. 

ir 

IIL 

rv. 

V. 

VI. 

VII. 

VIII. 

IX. 

^^1 

F        TciftAl 
B  rm.  per  f^t 

^     FrOitlis.  pi»T  rem           .    .. , 
Calofis  per  ounee . .. ,   . 
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30 
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7 
13 
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10 
10 

11 

12 
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2 

13 
S 
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I 
5 
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^^^1 

^^^H 
^^^1 
^^^1 

20 

I  m 

20 

20 

20 

20 

20 

30 

^^H 

\  m 
\  m 

2  00 

6.50 

1^76 

2.20 

o.so 

190 

2  40 

6  00 
.40 

2   10 

2,60 

5.50 

.80 

2.25 

2.80 
5.50 
2.00 
2.40 

2  00                ^^^H 

11. s 

12.5 

13.fi 

swk. 

U.fi 

15.  & 

l«i.6 

17  0 

18.0 

20.0 

^^^1 

2  da. 

2  mo. 

3  mo. 

4  mo. 

&  tno. 

S  mo. 

Sino, 

^^^1 

^^^^H 

^g          *  Tli9  croflJ  hmrm  imliaitotl  is  made  in  the  proportion  Qf  1  oi.  by  Tolume  to  10  oi.  of  water.                              ^^^^H 

•  MUk  «iicv  i«  horv  maicAV^i :  of  cao^  enieiu-  uoe  two  aemtt  tablespooiiruk  liwtoiwl  of  iwo  and  n  ludf ,                ^^^^H 

wttA  mtm  vm/limA  of  otbe  aod  n  hntr.  cic,     MalUjce  mAy  be  used  in  the  aunc  unounla  as  milk  su^nr.                         ^^^^H 

*A  simple  method  of  cakulatinic  a   milk   formula  for  an  averaf^e  healthy              ^^^B 

itdrait  tin  the  biu^ij^  of  caloric  roqijiromcnLs  \s  to  ^tart  with  the  daily  iimotmt  of               ^^^^^ 

^-   protriti  of  cow^^  milk  needed.    This  by  experience  hai^  been  found  to  be  fuminbed              ^^^^| 

B  in  t)  ouoces  of  milk  for  each  pound  of  body  wcij(ht.     An  infant  weighing  10              ^^^B 

^LMBOda  will  Xhxis  require  15  ounces  of  milk.    His  caloric  neeiii^  calculated  at  45              ^^^B 

^Bk  pound  will  l)e  450.    Of  i\\\»  there  will  be  furniished  in  the  milk  (20  calories              ^^^^ 

^pper  ounce)  300  calories,  leaving  150  to  be  made  up  by  more  fat  or  by  carbo-             ^^^^B 

B  hydnitj^s--«tig:iir  or  starch.    One  ounce  of  sugar  will  add  120  calones;  or  U             ^^^B 

B  mneSi.  150  eailoneft.    This  will  give  the  food  values  for  a  day.    There  is  i^tdl  to             ^^^B 

B  Im  dHmmiiUHi  the  amoimt  of  diluent,  which  will  depend  upon  the  infant's  daily              ^^^^| 

need  af  fluid.    Thin  has  been  shown  to  be  about  3  ounces  for  euch  pound  of              ^^^^| 

htjAf  weight  in  the  early  mnntli^,  and  2  ounces  for  each  poimd  in  the  later              ^^^^| 
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According  to  the  second  plan  of  feeding,  after  tlie  first  few  weeks 
sonif^what  liighcT  fat  is  uniploytHl  tliaii  indicated  al>ove.  Tliii^  is  accomnS 
pli^hed  by  using  the  upper  half  of  a  quart  bottle  of  miik,  i.  e.,  a  7  per  cent™ 
top-milk  *  instead  of  whole  milk.  If  this  is  done  the  amount  of  the 
milk  used  should  be  one-fourth  or  one-third  less  than  is  given  in  the 
table.  These  formulas  may  be  used  up  to  seven  or  eight  months,  when. 
with  the  introduction  of  larger  amounts  of  starchy  food,  formulas  from 
whole  milk  may  be  given.  Such  formulas  are  designed  for  infants  who 
are  able  to  take  more  fat  than  is  contained  in  the  formulas  from  whole 
milk.    In  this  group  will  he  found  strong  children  with  good  digestion. 

Relative  Advaniages  of  Formulas  from  Whole  Milk  and  Those  with 
Higher  Fats, — Whole  milk  formulas  are  somewhat  simpler  to  prejmn:* 
and  the  method  is  therefore  more  easily  understood  by  the  average 
mother  or  nurse*  With  the  ignorant  or  careless  there  is  less  chance  of 
going  wrong,  for  it  eliminates  one  error,  by  no  means  an  uncommon 
one,  of  using  too  high  fats,  Tliere  is  quite  a  large  group  of  infanU 
who  are  unable  to  digest  higher  proportions  of  fat  than  are  given 
this  series  of  formulas  and  who  are  seriously  disturbed  if  they  are  given: 
but  there  is  a  third  group,  also  a  large  one,  who  can  easily  take  highe 
fats  and  some  thrive  much  better  when  they  are  given.  Constipation 
also  is  somewhat  less  frequently  seen  when  top-milk  mixtures  arc  usee 
There  are  then  advuntiiges  in  having  formulas  with  higher  fats  foi 
use  under  proper  conditions.  If  no  more  fat  is  used  than  is  obtained  bf 
using  a  7  per  cent  top-milk,  as  here  advised^  disturbances  from  fat ' 
will  very  seldom  be  seen  in  healthy  children,  WHien  less  fat  is  given 
the  caloric  value  of  the  food  must  l>e  made  up  by  increasing  the  carbo- 
hydrates and  the  protein.  Only  to  a  limited  degree  is  such  a  substitu- 
tion possible-  When  fats  are  replaced  by  carbohydrates  chiefly,  quite 
serious  disturbances  of  digestion  may  be  produced.  The  great  argument 
for  the  need  of  more  fat  than  is  obtained  with  dilutions  of  whole 
is  the  proportion  present  in  woman's  milk.     On  the  whole,  while 
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months;  i.e,»  for  a  10-potind  infant  it  will  be  30  ounces  a  day.    There  will  need 
to  be  added,  therefore,  15  ounces  of  water.    The  formula  will  then  be: 

15    ounces  milk,  giving  300  cdoriea 
U       **       sugar      "       150        *' 
15        '*       water 

The  30  ounces  of  food  could  be  divided  into  seven  feedings  of  4\  ounoM 
or  into  six  feedings  of  5  ounces  each  uccording  to  circumstances.    The  ap 
mate  percentage  composition  of  Uie  formuln,  using  4-per-cent  milk»  would  be:j 
fat  2.00;  sugar  0.00;  protein  1.75. 

*  Before  this  top-miJk  is  removed  the  milk  should  stand  in  the  bottle  at 
IcTLsi  four  hours,  and  the  top-milk  should  be  carefully  removed  with  a  mUk 
dipper^  not  poured  off. 
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may  get  on  very  well  with  such  simple  formulas  as  those  from  whole 
milk,  in  experienced  hands  excellent  mid  sometimes  better  results  are 
obtained  with  healthy  children  witii  sorncvvliat  more  fat.  In  infanta 
with  feeble  or  disturbed  diiJtustiun  top-milk  formulas  should  not  1)0  used 
at  all.  The  most  important  thing  in  artificial  feedijig  is  to  recognize 
«t  the  earliest  possible  moment  the  indications  making  necessary  an 
"^  alteration  in  tlie  food. 

QuaniiUf  at  One  Feeding  and  Frequency  of  Feedings, — The  strength 
of  the  f«xid  and  the  daily  quantity  having  been  decided,  the  next  ques- 
tion is  the  zmmber  of  feedings  iu  which  it  is  to  be  divided  and  the  inter- 
val«  at  which  they  shall  be  given.  Experience  has  shown  that  the  average 
infant  can  digest  his  food  better  if  the  intervals  are  made  longer  than 
m-as  formerly  the  practice.  With  longer  intervals  the  quantity  given 
At  one  time  and  the  strength  of  the  food  may  be  correspondingly  in- 
crea^d.  There  are  few  healthy  infants  who  cannot  readily  be  trained 
tu  the  intervals  given  in  tlic  tal)le  below,  in  which  the  infant  is  placed 
upon  three-hour  feedings  at  the  outi^*t  and  upon  four-hour  feedings 
when  six  months  old.  The  reduced  number  of  feedings  also  materially 
the  labor  of  the  mother  or  nurse. 


Schedule  for  Ilealihy  Infants  during  ike  First  Tear 


Ai» 
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Between 


Ntcbt 
After  G  p.m. 


in  24 
Hoar*- 


fcurOnb 
Peoduag 


Qu&ntJty 
for  24 
Hour* 


2tad  to  7th  day 

ITt  I  4th  weeks.. 

2'  !  months  . .  . . 

i  .ntb« 

fj'  1  inonthSi 

^th  liui  iniii  itiduthn.  .  . 
llUt  and  12lh  months. . 


Hours 

3 
3 
3 
3 
4 
4 
4 


OttaoM 

1  —  2 

2H  —  AH 

3H  —  5 

5  —  a 

7  —  8 

8  —  9 


OunoM 
7  —  U 
18  —  32 
24  —  35 
30  —  3a 
S2\i  —  37H 
35  —  40 
40      —  45 


A  large  and  vigorous  infant  will  require  the  larger  quantities  allowed, 
hiit  theN?  jwddom  need  bi»  exc'wded ;  for  a  small  infant  the  smaller  quan- 
tities mention***!,  and  sonietinies  lees,  will  be  sufficient. 

This  table  really  gives  only  the  volume  of  food  for  the  different  ages. 
ThiJi  i«  important  as  it  secun*s  to  the  infant  a  proper  amount  of  water 
daily.  The  following  table  shows  how  the  actual  food  requirements  of 
mo  flvcnige  infant  may  be  met,  u^ing  the  formulas  given  on  page  187,  and 
in  qijn   '  '       mentioned, 

A  '  like  the  following  indicates  the  needs  of  a  healthy  infant 

of  avemgtf  »wc,  weight  and  activity.  Rut  no  schedule  can  be  closely  fol- 
lowe^l  with  any  given  child.     One  cannot  conclude  because  an  infant  is 
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NTTHTTIOTS^ 


Age. 

HiK)uirenifnitt. 

FursMhedm 

1  month a 

400 
500 
560 
640 

740 

7  feediiiKa  4^^  oz.  of  No.  III. 
7       *"         4^i  "     *  No.  IV, 

2  mouths. 

3        • ,... 

7      "         5      •*     "  No.  V- 

6        • 

5       "         7V^  «     -  No.  VIII. 
5      «         7%  «     "  No.  IX. 

9       * 

six  weeks  old  he  is  able  to  digest  a  certain  amoimt  of  food  and  a  certain 
other  amount  because  he  is  six  montlis  old.  To  attempt  to  follow  any 
schedule  too  closely  is  to  violate  tlic  fuiidameritul  principle  of  inteUigent 
feeding,  which  is  to  adapt  the  food  to  the  chihr?  requirements  and 
powers  of  digestion  at  the  time*  Because  these  figures  represent  averages 
they  form  a  useful  ba.sis  for  feeding  healthy  children. 

How  and  Where  to  Beg  hi. — With  all  young  infants,  even  those  having 
presumalily  normal  digestion,  it  is  desirable  to  begin  with  a  weaker  food 
than  would  be  indicated  by  tliejr  caloric  requirements,  and  gradually 
increase  both  the  strength  and  quantity  accord ing  to  the  child's  digestion. 
With  small  or  feeble  infants  still  weaker  formulas  should  be  used  and  the 
increase  made  more  slowly. 

For  a  healthy  child  with  normal  digestion  who  has  previously  had  no 
cow's  milk  one  should  begin  with  a  lower  formula  than  would  usually 
be  given  to  a  healthy  child  of  his  size  and  age,  but  nuiy  increase  the 
strength  and  quantity  of  the  food  more  rapidly  than  with  a  younger 
infant. 

A  stationary  weight  for  a  week  or  two,  or  even  a  loss  of  a  few  ounces, 
is  of  no  ini porta m-e,  provided  tlie  change  in  diet  can  be  elTetted  without 
disturbing  digestion;  for  as  soon  as  a  child  becomes  accustomed  to  cow's 
milk  the  percentages  can  be  raised  ami  progress  is  assured.  Nothing  is 
easier  than  to  disturb  the  digestion  in  the  beginning  by  the  use  of  too 
strong  food. 

Indimiwns  for  hicredsittfj  the  Food. — While  it  is  iniportnot  to  begin 
with  weak  food,  it  is  a  serious  mistake  to  continue  long  with  it.  The 
powers  of  digestion  are  strengthened  by  gradually  increasing  the  work 
the  organs  are  given  to  do.  Abrupt  increasefi  are  almost  certain  to  dis- 
turb digestion. 

How  rapidly  the  increase  is  made  will  vjiry  much  with  the  individual 
infant.  With  a  vigorous  chihl  above  average  weight,  aiul  with  good 
digestion,  the  strength  and  the  quantity  may  be  increased  more  rapidly 
than  with  a  smaller  or  less  robust  one.  We  cannot  increase  the  food  every 
week  or  every  month  regardless  of  other  conditions.  The  progress  in 
weight  is  important,  yet  one  should  not  be  guided  by  it  alone.  WTien  it  la 
made  the  chief  concern,  there  is  a  constant  temptation,  if  the  child  is  not 
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Viftlbgiu;  ra[>idly  as  tht*  iiiuther  thinks  he  shoukl,  to  increase  the  food,  re- 
gardlesii  of  c-onditions  and  often  heyoiid  his  requireineiits,  usually  wit!i 
the  result  of  seriously  (listiirbir)g  the  dige^lioii.  The  hest  of  all  guides 
to  iuereas^iiig  the  food  is  the  child's  deuiunstraled  eapaeity  of  digestion* 
To  determine  this  the  ehild's  symptoms  should  be  earefully  watched. 
If  he  is  not  satisfied  and  is  digesting  Avell  it  is  usually  safe  to  increase 
the  food ;  but  not  more  often  than  every  three  or  four  days  in  the  early 
months,  and  every  Meek  in  the  later  ones. 

In  inereasiug  the  quantity,  it  is  not  wise  to  add  more  than  two  or 
^three  ounces  to  the  food  for  the  day,  or  a  quarter  or  lialf  an  ounce  to 

ach  feeding*  During  the  early  weeks  lxj>th  the  quantity  and  the  strength 
€*(  tlie  food  should  be  increased  every  few  days.  It  is  well  to  alternate, 
firet  increasing  the  quantity;  then  after  a  few  days,  if  still  unsatisfied, 
increasing  the  strength;  the  next  time  inereasiug  the  quantity  again, 
etc.  In  this  way  will  be  avoided  the  error  into  which  mothers  and 
luraes  often  fall  who  a<lopt  a  single  formula  and  keep  on  simply  in- 

readng  the  quantity  indefinitely  whenever  the  child  is  imsatisfied.  The 
incrense  in  strength  should  not  he  greater  than  from  one  formula  to 
the  next  of  the  series  giveti.  It  is  sometimes  advisable  to  make  the 
iticrcase  by  steps  only  half  as  great  as  specified. 

A  caution  is  necessary  against  changing  the  formula  too  frequently. 
It  IB  not  possible  to  modify  the  milk  in  such  a  way  as  to  relieve  every 
trivial  iliscomfort  or  disturbance  an  infant  may  have.  Nurses  are 
usually  ready  to  ascribe  every  slight  symptom  to  the  food,  particularly 
if  ihey  have  strong  opinions  of  their  own  upon  the  subject  of  feeding 
and  are  not  in  full  sympathy  with  the  method  employed.  A*ery  often 
iho  caui^  is  outride  the  food  and  even  of  the  organs  of  digestion* 

To  Determine  Ihe  Percvntage  Composifion  of  antf  Milk  Formida, — 
In  order  to  appreciate  the  conqiojsition  iif  any  milk  ftirmuhi  whi«*h  a 
[Hitii'iit  may  be  tiiking  it  is  desirable  to  reduce  this  to  its  aiiproximate 

^rcentageg.    One  who  forms  the  habit  of  making  sucli  cah^ulatiuus  so<m 

ad*  it  easy%  and  secures  a  basis  for  comparis<Ki  with  the  percentages 
given  as  proper  for  the  average  normal  child.  A  simple  method  of  cal- 
Jation  16  as  follows :  To  det4?rmine  the  percentage  of  any  constituent 
tin*  food,  multiply  its  jiercenlage  in  the  original  milk,  cream»  or  top- 
milk  by  th^  numt>er  of  ounces  of  each  in  the  food,  and  divide  by  the  total 
of  ounces  of  food  prepared.* 

*K  eliild  10  taking  the  following  fixj^i  j   Wliitle  milk  (4  per  cent)  20  ounces,  milk 
'  3  ev«n  tablespoon fuis,  and  water  u|>  to  35  ounces. 

The  fat         in  the  foot!  will  he  U  of  4       or  2.27  per  cent. 
The  protein  "    *'       *      **      '  H  ''  3  50   *  2  00   ''      " 
The  sugar     "    "    milk    "     "  |;  "  4  75  **  2  71   **      " 

even  tablespoonfub  may  be  reckoned  aa  1  ounce  of  milk  sugar,  idiidi 
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Symptoms  and  Conditions  Hequirino  Special  Food  Variations. 

— In  a  new  case  thp  most  imiK)rtant  guide  in  the  first  food  prescription 
is  a  knowledge  of  the  condition  of  the  digestive  organs.  One  should 
know  besides  the  age  and  weight,  the  nature  and  quantity  of  the  food 
which  has  bec^n  taken,  the  appetite,  the  number  and  character  of  the 
stools,  and  ali^o  whether  digestive  symptoms  are  present,  snch  as  vomiting, 
flatulence,  diarrhea,  eolie  or  constant  discomfort.  In  any  ease  the  first 
prescription  is  somewhat  in  the  nature  of  an  experiment.  Success  will 
depend  on  how  intelligently  the  svmptoms  have  been  judged. 

Even  with  infants  who  are  properly  fed  there  are  few  whose  digestion 
remains  perfectly  normal  thronghout  the  entire  first  year.  Changes  in 
tlic  food  are  tliereftjrc  necessary  from  time  to  time  to  meet  special 
symptoms  winch  may  arij^e.  >Ianj  of  these  are  due  to  disturbances  of 
a  minor  character,  but  if  they  are  recognized  early  and  proper  changes 
promptly  nnide,  more  serious  and  protracttHl  derangements  of  digestion 
can  usually  i>e  avoided.  This  is  not  always  an  easy  matter,  but  there 
are  some  indications  which  are  very  clear  and  definite. 

Hot  W rft iff er,— The  depressing  efl'ects  of  very  hot  weather  upon 
ycning  infants  shonhl  bt^  appreciated*  At  such  times  less  food  can  be 
digested  and  less  is  required.  Owing  to  an  inerease  in  perspiration,  the 
amount  of  water,  consequcnUy  the  volume  of  the  fmxl,  should  seldom 
be  reduced.  Tlie  indii-ations  are  k^st  met  by  reducing  the  milk,  the 
sugar  and  the  starch  in  the  formula  and  making  up  the  deficiency  by 
adding  water,  i.  e.,  simjily  by  diluting  the  food.  Especially  should  the 
fat  of  the  milk  be  reduced.  An  immediate  change  therefore  should  be 
made  from  any  top-niilk  formula  to  one  from  wlnde  milk  or  at  times 
even  io  one  from  skimmed  milk.  Water  should  also  be  given  fnxdy  l)e- 
tween  the  feedings.  But  as  some  infants  will  not  take  it,  tlie  only  alter- 
native is  to  give  an  extra  amount,  half  an  ounce  to  two  ounces,  in  each 
of  the  feedings.  As  soon  as  the  period  of  excessive  heat  has  passed,  the 
infant  can  grail ually  be  brought  hack  to  the  usual  food. 

Minor  Illnesses. — In  attacks  of  acute  rhinitis,  otitis,  toneillitis,  bron- 
chitis, etc.,  even  though  not  especially  severe,  the  food  should  be  reduced. 
The  reduction  should  depend  upon  the  severity  of  the  attack  and  tlxe 
amount  of  fever.  The  ihihrs  apparent  appetite  is  often  only  a  demand 
for  water.  At  least  as  much  is  needed  as  in  normal  eondilious  and  usu- 
ally  more  should  be  otfered.  The  indications  may  be  met  in  the  sam^^ 
way  as  outlinetl  in  the  preee<ling  paragraph. 

Vomiting. — Tlie  common  causes  of  habitual  vomiting  referable  to  the 
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in  a  35-ouncie  mixture  itdda  nbout.  3  per  cent  of  sugar.    The  total  supfar  in  tbe 
food  therefore  is  271  +  3  =  5.71  per  c^nt. 

The  percentage  composition  of  the  food  is:  fat,  2.27;  sugar.  571 ;  proteio,  2-00. 
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food  are:  too  frequent  feetljiigs  ami  too  nmcli  hmd  at  one  tiine;  too  much 
fut  or  too  much  «tjgar,  e8|R;tially  if  tlie  sugar  is  either  maltose  or  cane 
gugar  An  infant  who  vomits  oftt*n  ^hmild  uot  uFually  he  fed  at  shorter 
intervals  than  four  hours,  even  if  only  a  few  weeks  old.  If  consider- 
able quantities  are  ejected  almost  immediately  after  feeding,  it  is  gen- 
erally l>eciiU8e  tmj  inudi  ftKul  has  been  given.  A  diminution  in  the 
amount  of  food  should  bring  about  inmiediate  improvement.  When  the 
p^agar  ia  in  excess,  or  the  fai.  or  Iwth,  there  is  vomiting  or  regurgitation 
of  curdled  niilk  or  of  a  sour,  water}^  fluid,  whirh  ocrurs  fretiuently  and 
often  long  after  the  feeding.  The  sngar  should  be  greatly  reduced  or 
for  a  time  entirely  removed;  cream  nnxtures  or  top-milk  mixtures 
fibouhl  not  be  used.  If  this  is  not  eufBcient,  the  fat  should  be  still  fur- 
ther re<]uced  by  using  less  milk  or  by  partially  skimming  the  milk,  A 
retuni  to  the  former  diet  should  be  gradual  and  for  some  time  neither 
malto^te  nor  cane  sugar  should  he  given. 

Other  causes  must  be  considered  also.  The  child  may  be  moved  about 
too  much  or  sometimes  the  clothing  may  be  too  tight  More  often 
this  frequent  regurgitation  of  fowl  soon  after  feeding  is  in  consequence 
of  swallowed  air  which  the  child  has  taken  with  his  l>ottle»  This  is 
more  likely  to  be  the  case  when  an  infant  is  fed  while  lying  upon  the  back 
l^pnd  when  takirtg  his  food  very  slowly  owing  to  a  very  small  hole  in  the 
nipple.  He  is  unable  to  exj>el  the  gas  in  that  position,  but  if  lifted 
to  the  erect  pijsition  or  placed  over  the  shoulder  once  or  twice  during 
the  feeding  or  after  it,  he  will  often  bring  up  a  large  amount  of  gts, 
after  which  the  vomiting  ceases, 

CofiMpaiiun. — Tlie  j)rin(  i[ml  causes  of  constipation  referable  to  the 
food  are,  too  small  an  amount  of  carbtdiydrates,  and  ttxj  small  an  amount 
of  total  solids,  occasiomdly  too  low  a  proportion  of  fat.  Habit  and  gen* 
oral  training  are  also  important  fjuttirH.  Sterilization,  and  to  a  slight 
degree  pasteurization,  cause  milk  to  be  somewhat  constipating.  During 
tlie  first  few  weeks,  if  the  food  is  rather  small  in  amount,  there  is  often 
a  6f>ccies  of  constipation  present  which  is  i^imply  the  result  of  the  low 
total  Aolids  in  the  food  given.  The  IkjwcIs  may  move  every  day*  some- 
times  even  twice  a  day,  but  the  stools  are  often  small  and  rather  dry. 
Unl(«s  there  is  manifest  discomfort  on  the  part  of  the  infant*  such  a 
condition  may  be  disregarded,  especially  if  the  odor  and  color  of  the 
itoola  ans  nearly  normal.  As  the  pro]x>rtion8  of  all  the  elementa  of 
the  food  ar«*  graiiually  in<Teased  this  form  of  constipation  passi's  away. 
Mothers  and  physicians  often  expect  that  the  bottle*fed  infant  will  have 
during  hi#  first  one  or  two  months  the  two  or  three  large  sttxds  daily 
to  which  they  have  been  accustomed  witl*  healthy  breast-fed  infants; 
bat  finding  instead  only  one  movement  a  day,  and  that  small  and  some* 
dry,  they  resort  to  laxatives  or  enemata^  and  by  their  use  really 
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cause  mucli  of  the  trouble  they  are  seeking  to  remove.  If  nniilk  mixtures 
lire  niado  up  without  the  add  it  ton  of  earhohyd  rates,  eooBtipation  fre- 
quently results.  This  is  often  due  to  the  alteration  in  the  reaction  of  the 
ecmtents  of  the  intestines  brought  alM>ut  by  putrefaction  of  the  protein- 
Milk  su^ar  is  somewhat  laxative  and  if  a  smaller  amount  is  being 
used  the  raising  of  the  proportion  of  this  ingredient  as  high  as  T  per 
cent  will  often  be  all  that  is  needp^l.  Maltose  is  more  laxati%^€  in  its 
eifects  and  may  be  siiljstituted  wholly  or  in  part  for  milk  sugar,  It^ 
use  will  be  more  fully  diseussed  later.  Maltofcie  should  not  be  given  if 
there  is  vomiting.  Cere^il  gruels,  espeeially  oatmeal,  also  have  a  favor- 
able in  flue  nee  upon  constipation. 

Colic  Olid  Flainlencc. — The  habitual  colic  of  early  infancy  may  occur 
with  any  form  of  intestinal  indigestion;  its  causes  therefore  are  variei 
Colic  and  flatulence  are  espe<'ially  common  in  infants  who  sutler  from 
€t>nstipation.  Excessive  flatulence  may  occnr  also  when  cereal  gruels 
are  added  to  the  milk  of  young  infants,  particularly  if  the  amount  is 
'large.  If  symptoms  are  severe  a  reduction  in  all  the  elements  of  the  food 
may  be  necessary. 

'*Curds**  in  (he  Stools. — The  UDfligested  masses  appearing  in  the 
stools  of  infants  taking  milk  are  usually  spokeu  of  as  *Vurds.''  These 
may  be  small,  soft  and  white,  and  may  make  up  a  large  part  of  the  loose 
stool.  An  excess  of  mucus  is  usually  present.  Such  masses  are  com- 
posed almost  entirely  of  fat.  There  are  also  seen,  but  much  less  fre- 
quently, larger,  smooth,  hard  masses  of  a  yellowish-hrown  color,  but 
white  on  section.  They  are  generally  present  in  small  numbers  in  a 
stooh  the  rest  of  which  may  be  quite  normal.  These  hard  or  "bean 
curds,'*  so  called  from  tbeir  resendjlance  to  lima  benns,  are  comix»sed 
cbiefly  of  protein,  usually  with  an  envelojie  of  fat.  They  are  undoubtedly 
formed  in  the  stomach,  where  the  casein  coagulates  in  masses,  some  of 
which  are  so  firm  and  luird  that  they  pass  the  intestine  without  being 
digested.  Curds  of  tliis  description  are  rarely  seen  unless  tlie  proportion 
of  casein  in  the  food  is  liigh. 

Curds  of  the  first  variety,  if  numerous,  call  for  a  considerable  reduc- 
tion in  the  amount  of  fat,  Tlie  large,  smootb,  hard  curds,  if  numerous 
and  persi^itent,  may  usually  be  made  to  disappear  by  boiling  the  milk. 
This  causes  the  precipitation  of  the  casein  to  occur  in  smaller  masses 
which  are  more  readily  attacked  by  tlie  gastric  and  intestinal  secretions. 
Lome,  Green,  or  VcUo wish-green  Stools  of  a  Sour  Odor, — ^These  are 
usually  ihii!'  to  too  mucli  sugar,  especially  lactose,  sometimes  also  to  an 
excess  of  fat.  The  nundwr  of  stools  is  usually  from  tsvo  to  five  daily. 
In  appearance  the  stools  resemble  thin  scrambled  eggs.  Stools  sneh 
as  those  desiribed  are  often  seen  in  nursing  infants  as  well  as  in  those 
artiflcially  fed,  and  the  condition  is  not  iiieouipatible  with  steady  and 
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n-^ulttr  gain  in  weight    After  it  lias  {jersiisted  any  length  of  time,  mucus 
U  regnhirly  present. 

Lartjr,  Drij,  Light-rnhred  Stoofs. — Such  stools  are  seen  only  if  in- 
nt£  ttre  fe«I  prej)*>iuleralely  or  entirely  upon  row's  milk.  The  bowels 
re  eongtipated  and  the  stools  may  not  be  passed  oftener  than  once  in 
forty -eight  honrg»  They  are  relatively  large,  however,  and  are  so  dry 
hat  the  diaper  may  be  hardly  soiled.  In  addition,  they  are  putty- 
colored  or  grayish-green  and  are  very  foul  with  the  odor  of  putrefac- 
tic»ii.  On  analy*?is  they  are  found  to  be  alkaline  in  reaction  and  to  con- 
tain a  large  proportion  of  calcium  and  magoesinm  soaps.  For  a  time, 
infants  with  such  stools  may  improve  and  gain  in  weight.  After  a 
time,  however,  they  cease  gaining  and  eventually  lose  weight  while 
anemia  appears  of  increasing  severity  and  eventually  a  condition  of 
ninraiimus  may  develop.  To  this  condition  the  name  mUchtmhr' 
Ackfiilen  has  been  given  by  Czerny,  who  believed  that  an  excess  of  fat 
in  the  diet  was  responsible  for  it.  It  is  probably  due  not  so  nuieh  to 
i^n  excess  of  fat  as  to  an  insufficient  amount  of  carbohydrates.  In  tbe 
absence  of  this  latter,  putrefaction  of  the  protein  goes  on  unchecked. 
This  accounts  for  the  character  of  the  stools.  It  is  the  insufficient 
amount  of  carbohydrates  that  is  ch icily  responsible  for  the  symptoms. 
Many  infantft  may  take  diluted  whole  milk  without  additional  carbo- 
hydrate and  never  show  such  symptoms,  but  some  are  rapiilly  and  seri- 
ously affected  by  the  absence  of  carbohy<l rates. 

The  condition  is  readily  amenable  to  treatment.  The  indications  are 
diminish  tlie  milk  if  this  has  Iwen  in  excess,  and  to  add  sugar  alone  or 
r  and  some  cereal.  The  incre  aildition  of  milk  sugar  or  cane  sugar  in 
the  quantities  usually  given  may  be  sufBeient.  At  times,  however,  even 
ben  given  in  amounts  up  to  the  point  of  tolerance,  no  improvement  is 
It  is  then  advantageous  to  give  a  preparation  of  maltose  in  the 
form  of  one  of  the  malt  soups,  with  wheat  or  barley  flour  in  addition. 
The  iraprovement  is  seen  at  once.  The  stools  become  acid  in  reaction, 
fofi  and  brownish;  the  general  condition  shows  a  distinct  amelioration 
and  gain  in  weight  again  occurs. 

No  Gain  in  Weight  without  evident  Symptom.^  of  Indifjesiion, — 
This  IB  ^metimes  due  to  too  little  or  Unt  weak  ftiod,  the  child  us\ial1y 
manifesting  signs  of  hanger.  Ocrasionally  it  is  due  to  the  fact  that 
the  foo«l  has  been  too  concentrated  or  that  too  much  fat  has  been  given. 
In  the  latter  cAse  it  frequently  happens  that  tbe  appetite  is  much  re- 
dueed,  so  that  the  infant  takes  perhaps  less  than  half  his  usual  allow- 
CHv  Too  frequent  feedings  and  !he  practice  of  constantly  coaxing  the 
It  fan  t  to  take  more  fiMid  often  produce  the  same  aversion  to  food. 
Il  is  niQcb  better  to  offer  food  only  at  four-hour  intervals  and  take 
way  the  bottle  as  soon  as  the  child  shows  that  he  does  not  want  more. 
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Moclificatkm8  in  the  fcMjc]  to  met't  the  indications  afforded  by  morv 
gerioim  foaditinns  llian  Uutse  \wrv  di'siTibed  are  eorisidered  in  the  later 
pages  devoted  to  Diffieult  Cases  of  Feeding. 

The  Apparatus  RnQnaED  foh  the  Pbeparatiox  of  Milk  at 
IloMK. — This  inelndes  a  jelass  gradnate,  a  glass  or  agate  funnel,  a  cream 
dipper,  a  piteher  for  mixing  fQi)d,  feeding-bottles,  a  tall  eiip  for  warming 
the  food,  and  a  small  ice-box.  Other  articles  needed  arc  milk  sugar, 
rnbber  nipples,  absorbent  cotton,  bottle-brushes,  borax  or  boric  acid, 
bicarbonate  of  soda,  and  an  alcohol  lamp,  an  electric  stove,  or  a  Bunseu 
burner.  The  be^t  style  of  bottle  is  that  which  c^n  be  most  readily 
cleaned.  The  graduated  cylindrical  bottles  with  wide  mouths  are  to 
he  preferred.  The  l>est  nipples  are  those  of  plain  black  rubber,  which 
slip  over  the  neck  of  the  bottle,  and  are  not  m  thick  as  to  prevent 
their  being  turned  inside  out  for  cleansing-  Those  with  a  long  rub- 
ber tube  going  to  the  bottom  of  the  bottle  should  not  he  mf^i^d.  In 
many  places  their  use  is  prohibited  by  law.  The  hole  in  the  nipple  should 
he  large  enough  for  the  milk  to  drop  rapidly  when  the  bottle  is  invortcnl, 
but  not  80  large  that  it  will  run  in  a  stream.  New  nipples  should  l)e 
Ijoiled  ;  but  tlie  daily  boiling  of  nipples  is  unneeessary.  It  soon  makes 
them  so  soft  as  to  be  nseless.  They  should  be  rinsed  in  cold  water  imme- 
diately after  using  and  washed  daily  in  soap  and  water.  When  not  in 
use,  nipples  shouhl  be  kept  covered  in  a  solution  of  borax  or  boric  acid. 
Bottles  ehould  first  be  rinsed  with  cold  water,  then  washed  with  hot 
soap-suds  and  a  bottle-brush.  When  not  in  use  they  should  stand  full  of 
water.  Before  the  milk  is  put  into  thcni  tliey  should  again  be  placed  in 
boiling  water  for  ten  minutes, 

l)iUECTlOK8  FOU  Fkeiuxo, — The  food  should  be  warmed  to  about 
liW  F.,  best  by  placing  the  lM>ttle  in  a  tall  pitcher  or  cnp  tilled  with 
hot  water,  not  by  pouring  the  food  from  the  bottle  into  a  saucepan. 
The  temperature  of  the  CikmI  may  be  tested  witli  a  thermometer,  or  by 
pouring  a  few  droi)s  upon  the  front  of  the  wrist;  it  should  feel  warm, 
but  not  hot.  The  nurse  should  never  take  the  nipple  of  the  bottle  into 
her  own  mouth.  A  bottle  shoubl  not  be  warmed  over  for  a  second 
feeding.  A  child  should  not  be  more  than  twenty  minutes  in  taking 
his  food,  and  Hlionld  not  sleep  with  tlic  nipple  of  the  bottle  In  Ms 
mouth.  It  is  preferable  to  iiave  a  young  infant  held  while  taking  his 
bottle.  If  this  is  not  done,  the  Imttlc  should  at  least  be  held  in  such 
a  position  that  the  neck  of  the  l>ottle  is  kept  full.  After  feeding,  the 
child  should  I>e  held  upright  over  the  nurse's  shoulder,  and  patted  on 
the  back,  to  allow  him  to  liring  up  the  gas,  usually  air  which  he  has 
swallowed.  He  is  then  placed  in  his  crib  and  left  alone.  It  is  even 
more  necessary  than  in  breast-feeding  that  rules  as  to  frequency  and 
regularity  of  meals  be  observed. 
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Directions  fob  Phkfaring  the  Food. — All  tlie  food  needed  for 
twenty-four  hours  should  bt*  pre)mred  at  one  time.  The  first  thing  to  be 
di^eided  is  the  formula  to  be  used;  next»  the  quantity  of  food  for  twenty- 
four  hours,  lastly  the  number  of  feedings  into  whitli  it  is  to  he  divided. 

Let  us  suppose  for  example  that  the  child  to  be  fed  is  an  average 
healthy  infant  tliree  months  old,  weighing  about  twelve  pounds.  Formula 
No.  V  of  the  series  given  would  be  an  appropriate  one  to  l)egiii  with.  The 
food  requirementa  w*ould  be  furnished  in  about  35  ounces.  This  amount 
should  be  given  in  six  feedings.  When  more  than  20  ounces  is  needed  for 
a  day's  supply  the  quantity  of  eatli  ingredient  s^honld  be  increased:  for  30 
ounces  one-half  more  of  each  is  used;  for  35  ounces  three-quarters  more; 
for  40  ounces  twice  as  much.  Thus,  using  No.  V,  the  quantities  would 
be  as  follows: 


\fVlH>le  milk 
Sugar. ... 
Water,,.. 


For  20  OuDen. 


10      OS. 
2H  iohVsp*h 
10     OS. 


For  30  OuJU«i. 


15     o«. 

ZH  iabl'sp*lg 

15        0£. 


For  35  Ouwn*. 


17H  oz, 
4H  tabl  via 
17H  o«. 


For  #0  Otrnfica. 


20  0«. 

5  UbFjip'b 

20  03S. 


When  barley  water  or  gruel  is  used  it  mpbces  part  or  all  the  water  in  the 
formula. 


The  milk  sugar  should  be  dissolved  in  boiled  water,  which  is  then 
mixed  with  the  milk  in  a  pitclier.  The  food  is  now  divided  into  the 
requirvid  number  of  feedings  and  the  bottles  stoppered  with  cotton. 
TJjey  are  placed  at  once  in  an  ice  chest,  or  first  sterilized,  then  cooled, 
■Jid  afterward  placed  upon  \ve. 

Milk  L.\BOiLiTORiEs. — Many  of  our  large  cities  have  milk  labora- 
tories which  put  up  on  the  prescription  of  physicians  milk  for  infant 
feeding  containing  any  tlcsired  percentages  of  fat,  sugar,  protein,  etc., 
raw  or  heated,  and  with  the  addition  of  any  cereals  when  these  are 
wanted.  In  hie  prescription  the  physician  indicates  simply  the  percen- 
tages be  wishes,  together  witli  the  number  of  feedings  and  the  quantity 
far  each  feeding.  The  milk  is  delivered  daily  in  the  bottles  from  w*hich 
it  it  to  lie  fed,  requiring  only  to  be  warmed.  The  milk  laboratory  is 
of  much  assistance  in  infant  feeding,  particularly  when  there  is  no  one 
in  the  home  who  has  the  time,  the  facilities  or  the  intelligence  to  pre- 
pare tlie  ft>od  properly  there.  To  one  with  experiem-e  in  ordering 
mtUc  by  prescription  the  milk  lal)oratory  is  a  great  practical  aid.  The 
laboratories  arc  particularly  useful  in  preparing  milk  for  long  journeys 
or  ooaan  travel. 

Thb  OBSKavATiON  OF  Casbs  OF  Infant-Feedino. — Attention  to  de- 
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tail  is  most  essential.  Much  of  the  want  of  success  in  infant  feeding  is 
due  to  a  failure  of  the  physician  to  keep  in  close  touch  with  the  ease.  For 
the  first  few  weeks  he  should  see  the  infant  every  few  days,  inspect  the 
stools,  hear  the  nurse's  report,  and  see  how  directions  are  being  carried 
out.  When  the  child  is  well  started  and  has  begun  to  gain  regularly  in 
weight,  a  weekly  visit  may  be  sufficient.  Still  later,  monthly  visits  but 
with  regular  weekly  reports  in  writing  should  be  continued  until  the 
child  is  a  year  old  and  is  taking  whole  milk  and  solid  food.  The  weekly 
report  should  include  answers  to  certain  questions,  viz. : 

1.  Weight :  gain  or  loss  since  last  report. 

2.  Stools:  frequency  and  general  character. 

3.  Vomiting  or  regurgitation :  when  and  how  much  ? 

4.  Flatulence  or  colic? 

5.  Appetite:    Is  the  child  satisfied?    Does  he  leave  any  of  his  food? 

6.  Is  he  comfortable  and  good-natured  and  sleeping  well? 

7.  The  formula  of  the  food  now  given :  quantity  and  frequency  of 

feedings. 

An  excellent  plan  is  to  furnish  the  mother  with  a  printed  form  con- 
taining the  questions  to  be  filled  out  and  returned.  With  information 
regarding  the  points  indicated,  it  is  possible  for  the  physician  to  know 
pretty  accurately  how  the  child  is  doing,  what  changes,  if  any,  are  desir- 
able in  the  food,  and  whether  he  ought  to  see  the  patient. 

It  is  essential  to  success  with  any  method  of  feeding,  first,  that  one 
should  have  good  raw  materials — the  freshest  and  cleanest  milk  obtain- 
able; second,  that  at  least  the  fat  content  of  the  milk  or  cream  used 
be  definitely  known;  third,  that  directions  for  the  mother  or  nurse  be 
dear,  explicit  and  in  writing;  fourth,  that  one  have  the  cooperation  of 
an  intelligent  mother  or  nurse;  finally,  it  should  be  remembered  that 
practical  success  in  infant  feeding  depends  upon  how  intelligently  a 
method  is  used,  rather  than  upon  the  method  itself,  and  that  the  one 
indispensable  thing  is  systematic  observation. 

The  Use  of  other  Food  than  Milk  daring  the  First  Tear. — ^Reference 
has  already  been  made  to  the  addition  of  farinaceous  food  in  the  form 
of  barley  water  and  other  cereal  gruels  in  the  modification  of  cow's  milk. 
These  are  useful  in  the  first  place  for  their  mechanical  effect  upon  casein 
coagulation  in  the  stomach.  For  this  purpose  only  a  small  amount  of 
the  cereal  making  a  weak  gruel  is  necessary,  e.  g.,  one  or  two  teaspoonfuls 
of  the  fiour  to  the  daily  food.  Farinaceous  food  may  also  be  given 
when,  because  low  fats  are  used  from  choice  or  necessity,  the  carbohy- 
drates should  be  increased.  Instead  of  doing  this  entirely  by  some  form 
of  sugar,  part  of  tlie  carbohydrates  may  in  many  cases  advantageously  be 
furnished  in  the  form  of  starch.  This  may  be  given  as  a  gruel  made  from 
wlieat,  oat,  or  barley  flour,  or  arrowroot.    The  amount  of  the  flour  used 
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in  the  rlaily  food  sliould  seldom  be  over  one-foiirth  oiinru  under  three 
months  of  age ;  from  three  to  six  months,  from  one-half  to  one  and  one- 
half  ouneeg  may  bo  gi%^en ;  from  six  to  ten  months,  from  one  and  one- 
half  to  two  ounces;  all  the  above  being  by  volume,  not  weight.  The  flour 
should  be  eookerl  for  ten  to  twenty  minutes  in  the  water  used  for  diluting 
the  milk*  If  grains  instead  of  flour  arc  used  the  cooking  should  be  for 
at  leant  three  hours  and  the  gruel  should  be  carefully  strained  before 
using.  After  ten  or  eleven  months  eereal  may  be  given  with  a  spoon. 
Tills  may  be  almost  any  form  of  well-cooked  cereal  which  has  been 
strained.  It  may  be  cookeil  with  milk  or  the  milk  mav  be  added  subse- 
quently. Beginning  with  an  ounce  a  day  the  quantity  may  be  gradually 
inrn^ased  to  two  ounces  twice  a  day.  While  many  children  easily  digest 
the  aR:?unts  of  starch  mentioned,  there  are  others  who  are  niueb  dis- 
turbefl  by  them,  and  some  to  whom,  owing  to  flatulence  and  other  aymp- 
toms  of  intestinal  indigestion,  starch  can  not  be  given  at  alL 

The  only  other  things  to  be  advised  during  the  first  year  are  beef 
juice  and  the  juice  of  some  fresh  fruit.     Beef  juice  may  be  begun  in 

Lllw  ninth  or  tenth  month,  earlier  with  anemic  children;  at  first  not 
more  than  two  teaspoonfuls  daily,  later  the  aninunt  may  gradually  be 
itKTe4ised  to  one  ounce.  The  best  fruit  juice  is  that  of  the  orange,  which 
rilould  be  fresh  and  sweet.  It  may  with  advantage  be  given  to  all  healthy 
_  Infanta  eight  nK»nths  i»ld,  and  to  most  when  six  or  seven  mnnths  old. 
Beginning  with  half  an  ounce,  the  quantity  may  gradually  be  increased 
to  two  ounceg  daily,  given  preferably  about  one  hour  before  tlie  second 
milk-feeding. 

The  Tolerance  of  Healthy  Infants  for  the  Different  Pood  Elements. 
— ^In  the  foregoing  pages  we  have  indicated  the  propi*rti**n&  and  amounts 
whirh^  in  our  experience,  have  been  shown  in  the  majority  of  instances 
lo  be  the  best  for  feeding  healthy  infanta.  However,  Nature  will  often 
tolerate  quite  w^ide  variations  from  what  is  l)est.  The  drsire  for  a  rapid 
inrreaae  in  weight  often  leads  to  an  increase  of  the  fat  in  the  food  nmch 
beyond  the  limits  which  are  usually  safe.  There  are  some  children  of 
igi>rous  constitution  and  strong  digestion,  living  in  good  surroundings, 
ho  tolerate  this  for  a  long  time;  some  may  even  go  through  infancy 
to  a  period  of  mixed  diet  without  any  visible  disturbance,  and  appear 
to  thrive  exceedingly  well.  There  are  others  who  Ijear  for  a  consider- 
able time  very  high  proportions  of  carbohydrates  and  show  phenomenal 
gains  in  weight.  In  both  the  conditions  mentioned  tolerance  usually 
breaks  down  after  a  lime,  often  from  a  trivial  cause.  This  may  be  some 
intercurrent  iUness  like  a  cold  or  a  mild  bronchitis,  or  the  advent  of  very 
hot  ireather;  or,  sometimes  even  so  slight  a  thing  as  dentition  may  bring 
about  an  upset  of  a  most  alarming  character.  In  other  children  there 
gfadually  develop  subacute  or  chronic  disturbances  of  digestion  and 
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iiiitrition   which  may  last  for  mouths.     One  should  be  very  eautiouf: 

thpreforei  iti  itiferriiig  that  because  a  few  infautji  thrive  on  unusual  pro- 
pi>riinri8  or  excessive  ainounts  of  some  one  of  tfie  food  elements  this  ii 
to  be  taken  as  a  guide  in  feeding  the  average  chOd, 


FEEDING   IN   DIFFICULT  CASES 


In  the  aggregate  the  number  of  infants  included  under  the  head  of 
**dirtlcult  feeding  ca&es*'  is  a  large  one,  and  their  management  constitutes 
the  nipsl  *\s|»ecial''  branch  of  rediatrics.  The  problem  is  often  one  of 
great  rijuij^h'xity,  the  gymptoms  presented  are  of  almost  endless  variety 
fUid  even  one  of  large  experience  often  finds  himself  batTled.  Let  no 
oiu\  iherrfore,  expect  to  solve  these  problems  witliout  careful  study  of  the 
indiviihial  cases  and  the  closest  attention  to  detail. 

C»Uiei.-*ln  some  of  these  infants  difficult  feeding  is  due  to  feeble 
»hgei*tinii  ur  stmie  individual  peculiarity  because  of  which  they  do  not 
tliriv4%  even  from  the  outset,  upon  the  us^ual  milk  mo<]ification8  although 
w«m1  intelligently.  Tn  a  much  larger  group  the  cause  is  to  be  found 
in  [Mtilnii^'ci!  (hsturhances  of  digestion,  the  result  of  previous  improper 
methodH  tif  feeding*  The  ditSculties  are  greatest  in  early  infancy,  in 
eiiiun,  in  inslitntions,  in  hot  weather,  and  they  are  further  increased 
hy  the  cxiHtence  of  constitutional  debility,  and  wheu  the  trouble  is  of 
UmvK  »"tandiiig.  It  is  not  infrequently  found  tliat  the  failure  is  due  not 
io  m\y  fiiult  with  the  food  prescribed,  but  to  other  conditions.  The  food 
may  be  iru[»rnpcr!y  prepared  or  given^^*  g,,  it  may  be  cold  ur  given 
Ion  rupMllv;  the  bottles  or  nipples  may  he  dirty;  the  proper  quantities 
(Mid  jntervalu  not  observed,  etc.  Another  factor  of  importance  is  the  en- 
viroiinierit  an  atfectiug  the  nervous  system  of  the  infant*  Among  the 
Wfibb*  thi  thin  may  be  the  chief  trouble.  The  constant  or  frequent  ex- 
citement hy  visitDrs,  or  playing  with  a  child  by  parents  or  nurses,  may 
n^nnll  not  only  in  lack  of  sleep,  but  iu  disturhances  of  digestion,  often 
tn  habit tnil  vomit lag,  though  the  food  itself  is  proi>er.  In  such  eir- 
iiiniHtiinccH  tlie  removal  of  the  child  from  its  surroundings  or  placing 
him  in  charge  of  a  competent  nurse  will  often  cause  an  immediate  and 
nmrked  inifjrovcujent  without  any  change  in  the  food.  Another  minor 
ciHiwe  of  dishirlmnce  is  the  habitual  use  of  the  "pacifier,"  frtK^uently 
remirled  to  in  llicse  eases,  but  which  should  mider  no  conditions  be  toK 
eraie«b 

That  u  prtilonged  disturbance  of  digestion  in  a  young  infant  is  a 
m*riinn«  thing  if*  often  not  appreciated.  The  mother  is  apt  to  think  the 
phihlem  one  easy  of  siihdJon:  she  "only  wants  to  be  told  what  to  feed 
her  haby,'*  inniKiiiiii?  '^i^^*'  ^  single  tood  prescription  should  set  the  child 
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right  at  once.  Tlic  |ili>>?ii'iHii  Um,  t^tauflimes,  re^rds  the  condition 
lightly  because  these  infants  do  not  geem  rually  ill ;  he  therefore  con- 
siders the  subjeet  hardly  important  enough  for  his  ciireful,  continuous 
attentiou.  The  fact  should  be  emphasized  that  these  cases  are  serious, 
that  tliey  are  ditficult,  that  in  most  of  them  nothing  can  be  accora- 
plighed  without  close  and  contiiiuoiis  peritoiml  observation,  that  they  do 
not  tend  to  right  themselves,  aud  that  infants'  lives  are  often  sacrificed 
as  a  result  of  bad  management. 

Clinical  Types.— Tiie  greater  number  of  these  eases  may  be  divided 
into  three  groups:  (1)  those  whose  chief  symptom  is  habitual  vomiting, 
or  regurgitation  of  food;  (2)  those  with  intestinal  s}^nptoma,  most 
frequently  with  loose  stools;  (3)  those  without  any  marked  symptoms 
of  indigestion,  yet  whose  weight  is  much  below  the  average,  who  do 
not  gain  on  weak  food  and  are  upset  if  stronger  food  is  used*  They 
have  feeble  digestion  rather  than  indigestion. 

Casen  with  Vomiting, — ^The  causes  producing  this  are  usually  rather 
obvious.  When  cream  and  milk  mixtures  or  top-milk  mixtures  are 
tuted,  altogether  the  most  frcqueut  mistake  is  tlje  use  of  too  much  fat. 
The  amount  used  may  not  he  more  than  many  healthy  chihlren  will 
take,  but  it  is  excessive  for  the  particular  patient.  It  is  surprising 
how  great  the  intolerance  to  fat  is  in  some  of  these  infants  and  also 
when  once  established  how  long  it  persists.  Another  frequent  cause 
is  the  use  of  too  much  cane  sugar,  milk  sugar,  or  one  of  the  proprietary 
iooth  containing  maltose  or  much  starch-  Other  factors  of  importance 
are  trM.>  frequent  feedings,  too  much  food  and  the  use  of  unsuitable  and 
indigestible  foods.  The  vomiting  may  also  be  the  result  of  a  neuropathic 
tonstitutiou.  (Page  2()2).  The  condition  may  be  a  sequel  of  any  of 
tlic  acute  infections  and  is  more  intractable  in  the  course  of  a  severe 
constitutional  disease  such  as  rickets,  syphilis  or  tuberculosis. 

With  such  severe  and  prolonged  symptoms  as  are  often  present,  patho- 
logical changes  in  the  stomach  might  be  expected.  These,  however,  are 
strikingly  absent.     The  stomach  may  be  slightly  dilated  and  there  ia 

ally  a  large  amount  of  mucus  present  but  macroscopically  and  even 
tliirroscopically  there  are  no  important  or  even  constant  changes. 

The  most  important  sjTiiptum  is  vomiting.  It  may  occur  soon  or 
long  after  feeding.  Some  of  these  infants  vomit  only  occasionally  and 
in  large  quantities;  but  it  is  more  common  for  frequent  regurgitation 
«f  riniall  amounts  of  fcH>d  to  take  place.  This  may  begin  so<.»n  after  one 
fNding  and  continue  quite  to  the  time  for  the  next.  After  a  time,  the 
Tomited  matters  nearly  always  contain  mucus,  and  sometimes  this  is  a 
CDCispicQous  feature.  The  regurgitation  of  a  sour  irritating  fluid  occurs 
ertn  wlieti  but  little  Uhh]  i»  ejet'ted,  and  usually  ac*com{)anies  the  belch- 
ing of  gs«. 
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The  results  obtained  in  the  examination  of  stomach  contents  have  not 
been  uniform,  and  in  practice  one  should  not  lay  much  stress  upon 
the  absence  of  the  normal  secretions.  The  presence  of  mucus  in  the 
vomited  matters  or  in  the  washings  from  the  stomach  is  nearly  a  con- 
stant feature.  This  greatly  interferes  with  digestion,  even  though  the 
secretions  are  normal.  The  reaction  of  the  stomach  is  almost  always 
acid.  The  hydrochloric  acid  is  almost  invariably  diminished  in  quan- 
tity. Free  hydrochloric  acid  is  very  seldom  present.  There  is  usually 
a  marked  odor  of  butyric  and  other  volatile  fatty  acids.  One  would 
expect,  therefore,  to  find  these  in  excess,  but  the  studies  of  Huldsehinsky 
have  shown  that  they  are  little  if  at  all  increased  in  the  stomach  con- 
tents of  vomiting  infants.  The  rennet  ferment  and  pepsin  are  almost 
invariably  present  in  normal  amount,  hence  the  administration  of  di- 
gestive ferments  is  not  indicated. 

In  addition  to  air  which  is  swallowed,  there  is  an  increased  pro- 
duction of  gas.  Some  of  the  most  striking  symptoms  are  due  to  dis- 
tention. The  epigastrium  may  be  tense  and  hard  most  of  the  time,  and 
often  so  much  gas  is  present  that  infants  find  difficulty  in  taking  food. 
Though  evidently  hungry,  they  can  take  so  little  at  a  time  that  an 
hour  or  more  may  be  required  to  take  four  or  five  ounces.  There  is 
motor  insufficiency  of  the  stomach  and  probably  in  some  cases  a  certain 
degree  of  pyloric  spasm  which  causes  gastric  stagnation.  That  the 
food  remains  long  in  the  stomach  is  best  demonstrated  by  aspiration 
or  stomach-washing.  Instead  of  the  stomach's  being  empty  in  two  and 
a  half  or  three  hours,  as  it  should  be,  food  may  be  found  four  or  five 
hours,  and  in  some  cases  six  or  eight  hours,  after  feeding.  There 
may  be  dilatation  of  the  stomach,  especially  in  older  infants  who  are 
rachitic. 

The  appetite  may  be  abnormally  great,  or  it  may  be  poor.  As  a  rule, 
children  take  less  food  than  in  health.  The  tongue  is  usually  coated. 
The  general  symptoms  are  those  of  malnutrition ;  there  is  constant  fret- 
fulness,  and  sleep  is  irregular  or  disturbed ;  the  weight  is  stationary,  or 
there  is  a  steady  loss ;  there  is  also  anemia,  and  the  child's  development 
is  arrested.  There  is  nearly  always  some  derangement  of  the  bowels, 
more  often  constipation  than  diarrhea. 

Infants  who  vomit  as  the  result  of  a  neuropathic  constitution  may 
show  at  first  no  symptoms  but  the  vomiting.  If  this  is  severe  and  con- 
tinued, later  they  show  evidences  of  malnutrition,  sometimes  of  an  ex- 
treme grade. 

There  is  little  tendency  to  spontaneous  improvement  or  recovery, 
the  prognosis  depending  almost  entirely  upon  the  treatment  employed. 
T^nlcss  relieved  the  condition  is  apt  to  continue,  until  some  serious 
acute  disease  develops  which  may  be  fatal.     In  very  young   infants 
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nih'h  gastric  dieturbaoees  should  not  bu  fonfomidt'd  with  byprtrophic 
fitenosia  of  the  pylorus. 

In  the  treatmeet,  the  question  of  diet  is  of  first  importanre.  It  is 
tlie  chief  thcTapeutic  measure.  The  iudications  for  varying  the  quality 
mnd  quantity  of  the  food  when  there  is  habitual  vomiting  have  already 
been  dlBciu^sed  (page  11>3).  The  feedings  should  be  at  leat^t  four  hours 
apart  and  the  amounts  smaller  than  normal  infants  of  the  .same  age 
would  receive.  The  nsnal  practice  when  an  infant  suffers  from  vomiting 
id  to  dilute  hie  food  and,  in  iiome  instantes,  thi^  18  perfectly  projier;  hut 
to  continue  increasing  the  dilution  because  the  patient  does  not  do  well 
may  be  the  very  worst  treatment.  Small  feedings,  not  weak  food,  are 
what  benefit  some  of  these  children  most,  the  balance  of  the  daily  amount 
of  water  needed  by  the  infant  being  given  between  the  feedings*  Unless 
eream  or  top-milk  mixtures  have  been  employed  the  sugar  is  mare  likely 
to  Ik*  the  exciting  cause  of  the  vomiting  than  any  other  ingredient  of 
the  food.  This  should  be  greatly  reduced  in  amount  or  temporarily  re- 
moved altogether.  When  the  vomiting  has  ceased  the  sugar  may  grad- 
imlly  lie  iniTeased-  Milk  sugnr  is  less  likely  to  ferment  in  the  stomach 
than  cane  sugar  or  maltose.  The  latter  should  never  be  used  with  vomit- 
ing infants.  Buttermilk,  on  account  of  its  low  fat  and  moderate  sugar 
'n>nlent,  is  frequently  of  value,  hut  it  cannot  advantageously  be  continued 
very  long  without  the  addition  of  carbofiydrates  in  some  foruL  The  very 
fnctofs  that  make  it  of  value  for  temjiorary  use  make  it  disadvantageous 
for  permanent  use. 

Wet  nursing  does  not  bring  immediate  improvement  in  the  vomit- 
ing and  sometimes  none  at  all.  The  large  amount  of  sugar  and  fat  in 
broa^t  milk  sometimes  aggravates  the  symptoms.  Usually,  however,  the 
tftfaot  when  breast-fed  improves;  but  the  vomiting  may  continue  so 
fievere  as  to  make  it  necessary  to  return  to  artitieial  fei^ling.  When 
the  vomiting  has  ceased,  however,  nothing  brings  about  such  rapid  re- 
cuperation of  the  general  health  as  tloes  breast  milk. 

At  times*  nothing  succceils  so  well  as  giving  semi-solid  food  with 
the  sjfcoon.  Cereals  ci>oked  with  milk  as  described  on  page  2ri3  are  read- 
ily borne  by  many  infants,  especially  those  with  vomiting  due  to  nervous 
cmitMia. 

Stomach  washing  is  frequently  useful,  especially  with  persistent  cases. 
It  removing  the  mucus,  cleanses  the  organ  and  acts  as  a  stimulant  to  the 
gfti^tne  secretions,  especially  the  hydrochloric  acid.  Plain  boiled  water, 
or  a  weak  alkaline  solution — sodium  bicarVKuiate,  one  dram  to  the  pint 
By  be  employed.  In  the  early  part  of  tlie  treatment  the  washing 
be  done  daily;  later,  every  second  nr  third  day.  The  time  se- 
h  not  of  great  moment,  but  it  is  better  to  make  this  about  thnn; 
after  feeding. 


204  NUTRITION 

The  general  treatment  is  apt  to  be  ignored,  but  is  important.  The 
best  possible  hygiene  should  be  secured, — a  large,  roomy  nursery,  and 
plenty  of  fresh  air  by  night  and  by  day;  equally  necessary  are  quiet 
surroundings  and  freedom  from  disturbing  conditions  which  sometimes 
obtain  in  the  nursery.  General  friction  of  the  body  is  useful  in  delicate 
children  with  poor  circulation.  Infants  must  be  properly  covered,  and 
it  is  of  the  utmost  importance  that  the  feet  be  kept  warm. 

Drugs  have  a  very  limited  application  in  the  treatment  of  this  con- 
dition in  infants.  They  have  been  too  much  used,  and  too  little  atten- 
tion has  been  given  to  the  details  of  feeding,  by  which  means  alone 
permanent  improvement  is  usually  reached.  The  continued  use  of  pepsin 
and  other  digestive  ferments  is  irrational  and  without  benefit.  Hydro- 
chloric acid  may  at  times  prove  of  value,  but  it  must  be  given  in  rather 
large  doses, — i.  e.,  five  to  fifteen  drops  of  the  dilute  acid  after  each 
feeding. 

Cases  with  Intestinal  Symptoms. — These  are  found  most  frequently 
in  infants  born  prematurely,  in  those  with  constitutional  debility,  who 
have  never  been  vigorous,  in  those  brought  up  in  poor  surroundings  with 
unintelligent  care  or  in  those  who  have  suffered  from  any  acute  disease, 
especially  inflammation  of  the  gastro-intestinal  tract,  such  as  ileoco- 
litis. Usually  there  has  been  artificial  feeding  from  the  beginning  or 
after  a  few  weeks  of  nursing.  Some  of  the  infants  also  belong  to  the 
neuropathic  type.  To  the  extent  that  it  is  usually  avoided  by  maternal 
nursing,  the  condition  is  a  preventable  one.  But  there  are  a  few  infants 
that  develop  these  symptoms  even  while  nursing;  and  a  considerable 
number,  in  spite  of  intelligent  artificial  feeding.  There  seems  to  be  with 
these  infants  a  particular  lack  of  resistance  on  the  part  of  the  intestinal 
tract.    It  never  seems  capable  of  accomplishing  the  work  devolving  upon  it 

In  infants  fed  on  top-milk  mixtures,  the  most  common  cause  of  dis- 
turbance is  an  excessive  amount  of  fat.  When  whole-milk  modifications 
are  used  the  fault  is  usually  an  excess  of  sugar,  and  with  older  infants 
too  large  quantities  of  farinaceous  foods,  often  insufficiently  cooked. 
The  carbohydrates  may  not  be  more  than  the  average  child  takes  well, 
but  these  infants  are  particularly  sensitive. 

There  are  no  constant  or  characteristic  pathological  changes.  There 
may  be  a  hyperplasia  of  the  lymphoid  tissue  of  the  intestines  and  some- 
times there  is  a  similar  process  in  the  mesenteric  lymph  nodes.  Usually, 
however,  these  are  absent. 

The  symptoms  are  general  and  local.  So  far  as  the  intestinal  con- 
dition is  concerned,  diarrhea  is  the  most  frequent  and  serious  symp- 
tom. It  may  happen  that  the  same  child  will  suffer  for  a  long  time 
from  diarrhea  and  then  from  constipation,  but  the  constipation  is  usually 
the  result  of  dietetic  measures  directed  against  the  diarrhea, — i.  e.,  a 
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lurtioti  in  the  fat  or  the  mrUihyil rates,  ur  huth.  As  a  result,  the 
^rgy  value  of  t!ie  food  is  hhIiuy^iI  to  a  point  at  or  helow  the  niaiii- 
tcnauee  requirement.  When,  in  order  to  produce  gain  in  weight,  these 
substaneeg  are  increased  in  the  food,  diarrliea  agaiu  results.  There  may 
thug  he  over  hmg  periods,  alternating  constipation  and  diarrbea^  The 
stools  are  of  all  varieties,  depending  on  the  severity  of  the  symptoms  and 
the  character  of  tire  food.  They  are  usually  more  frequent  than  normal 
generally  contain  undigested  food  and  mucus.  In  some  eases  the 
r  contain  but  little  solid  matter,  the  eharacter  being  that  of  yellow- 
en  water.  The  stools  usually  have  a  sour,  unpleasant  odor,  but 
arc  rarely  very  foul.  They  may  be  irritating  to  the  skin  and  cause 
troublesome  excoriations  and  intertrigo.  There  may  be  much  gas  and 
flatulence. 

If  there  is  constipation,  the  etools  are  usually  gray  or  white;  they 
are  smooth  and  pasty  like  hard  balls  and  passed  after  much  straining, 
often  mated  with  mucus  and  sometimes  streaked  with  blood.  Such 
fftooU  are  not  infrequently  sL^en  when  the  food  contains  a  large  amount 
of  faL  With  the  constipation  there  may  be  much  flatulence  and  colic, 
the  attacks  of  which  may  be  severe. 

The  general  symptoms  are  those  of  malnutrition.  These  are  more 
fully  des<Tibed  elsewhere  and  need  only  be  mentioned  here.  The  most 
Important  are:  stationary  or  falling  weight,  anemia,  poor  circulation, 
often  sidmormal  temperature,  almost  constant  frcl fulness  and  crying, 
with  Tery  little  quiet  sleep.  The  tongue  may  lie  coated  but  more  often 
jle  clean.  The  appetite  is  frequently  goiid^  these  infants  taking 
fhenever  given,  and  in  an  ulmost  unlimited  quantity.  There  are 
few  caaes  in  which  occasional  vomiting  does  not  occur,  sometimes  it  is 
inmrk<*<l  and  persistent,  luit  it  is  rare  for  it  to  be  so.  When  so  much  of 
tliL'  food  is  regurgitated  by  vomiting,  as  in  the  castas  just  destribcil,  the 
inteiftmal  tract,  even  with  highly  erroneous  methods  of  feeding,  is  thereby 
protected. 

Tlic  duration  of  these  symptoniB  is  indefinite.  Even  with  the  groat- 
i«t  cmre  there  is  little  or  no  tendency  to  spontaneous  improvement.  They 
may  <lrag  on  for  many  months  with  frequent  exacerlmticms  nnd  rem  is- 
tttoniu  llie  symptoms  may  be  relieved,  but  at  the  same  time  to  insure 
gmwtb  and  a  gain  in  weight  may  be,  for  the  time  being  at  least,  well 
nigh  inijwssible*  The  least  increase  in  the  food,  especially  the  earho- 
h]rdniU*a  or  fats,  may  be  snlTicient  to  precipitate  an  attack  of  diarrhea 
with  further  loss  in  weight.  Thus,  there  may  alternate  slight  gains  and 
ItMsea.  the  weight  for  months  !»eing  nearly  stationary, 

A  dangt*r  to  these  patients  is  that  of  intercurrent  infections.  To  a 
ddtcate  infant  an  attack  of  rhinopharyngitis  with  otitis  may  be  more 
0crioiia  than  a  frank  pneumonia  to  a  vigorous  child.    Any  infection  is 
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to  be  feared^  bronchitis  nnd  pneumonia  particularly  go.  Ui^ath  e^ldom 
results  from  the  se verify  of  tlie  ctrndilion  its* 'If.  With  appropriate  treat- 
ment a  gain  in  weight  usually  results,  although  this  may  be  delaviHi 
many  weeks  or  months.  With  infants  over  six  months  of  age  the  prob- 
lem  is  usually  an  easier  one  than  with  those  younger.  Especially  is 
there  difficulty  with  premature  infants  and  those  much  under  weight  at 
birth,  i.  e,,  five  pounds  or  less. 

Drugs  have  no  part  in  the  treatment  of  these  cases;  in  nearly  every 
instance  they  liad  best  be  omitted  altogether.  The  treatment  is  die- 
tetic. Prophylaxis  is  im[>ortant.  Maternal  nursing  will  do  much  to 
prevent  the  development  of  such  cases.  It  is  ne<:^ssary  to  obtain  a 
careful  and  minute  history  in  order  to  direct  matters  intelligently.  The 
previous  fe€»ding  stiould  be  thoroughly  known,  the  different  changes  made 
and  their  effect  upon  the  intestinal  symptoms  and  the  infant's  weight. 
With  this  information  one  can  often  at  once  determine  where  mistakes 
have  been  made  and  in  many  instances  it  is  found  that  the  same  mistake 
has  l)een  repeated  witli  each  change  of  food. 

Occasionally  diarrhea  develops  with  maternal  nursing  and  it  is  by 
no  means  infrequent  when,  on  account  of  a  tendency  to  attacks  of  diar- 
rhea, wet  nursing  is  resorted  to.  The  rause  of  tljis  is  t!ie  large  amount 
of  fat  and  sugar  in  breast  milk,  botli  of  which  readily  undergo  change 
in  the  intestines  with  the  production  of  irritating  lower  fatty  aeids. 
Breast  feeding  should  jiot  be  interrupted  under  such  cireumstances  but 
supplementary  feeding  with  a  food  low  in  fat  and  sugar  should  be  re- 
sorted to.  The  most  available  food  is  buttermilk.  This  may  be  given  at 
alternate  feedings  or  may  lje  given  in  amounts  of  one  or  two  ounces 
just  before  the  nursing.  When  the  symptoms  have  lieen  overcome^  the 
buttermilk  may  gradually  be  withdrawn  from  the  dietary.  Breast 
feeding  is  altogether  the  safest  nietliod  of  treating  such  conditions  in 
those  infants  under  three  montlis  of  age.  Many  of  those  older  may  be 
succesefully  treated  by  artificial  feeding  but  progress^  in  order  to  be  sure, 
must  be  slow.  In  protraeted  cases  minor  variations  in  the  composition 
of  the  food  or  in  the  plan  of  feeding  rarely  accomplish  much.  The 
most  brilliant  results  are  often  obtained  from  as  complete  a  change  in 
the  diet  as  possible.  Notwithstanding  the  fact  that  these  patients  are 
usually  much  below  tiie  normal  weight  and  often  losing  steadily,  thu 
treatment  should  be  directed  first  of  all  to  allaying  the  most  marked  in- 
testinal  symptoms.  IT n til  these  are  relieved,  no  permanent  improve- 
ment can  be  exjiected.  For  the  time  being,  the  weight  must  be  dis- 
regarded, 

St)  far  as  the  elements  of  cow*6  milk  are  concerned,  the  greatest 
diHieulty  is  seen  when  l)oth  fat  aiuJ  sugar  are  given  in  ctmsiderable 
amount.    A  moderate  amuunt  of  fat  with  a  minimum  of  sugar  usually 
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10  diarrhea.  Sugar,  however,  tivcri  iti  the  absence  of  fat,  will 
produce  it  For  tliis  reastjn,  the  use  of  skimmed  milk  and  even  fat-t'ree 
milk  usually  raiises  uo  iniproverneiit  in  iha  diarrhea,  there  being  to«i  niurh 
$ugar  ill  frenli  milk,  even  without  the  addiLiou  of  any  extra  amount. 
Top-milk  or  milk  and  erenm  mixtures  are  not  admissible.  If  fresh  milk 
iiiiMureg  are  to  be  used,  dilutions  of  whole  milk  or  of  partially  .skimmed 
milk  should  be  given,  with  no  earboliyd rates  added.  If,  upon  this  diet 
tbt'  «tools  become  normal,  sugar  may  grudunlly  be  added,  but  this  must 
not  be  lactoBe  or  a  mixture  in  wdiidi  maltose  is  present  in  a  large  amount, 
such  afi  malt  soup.  The  dry  iirejiarationfi  of  maltose  or  cane  sugar 
jiihould  be  at  first  tried  and  in  small  quantity,  not  over  one  teaspoonful 
daily. 

If  fresh  milk  mixtures  are  not  w*ell  borne,  buttermilk  and  other  fer- 
menled  milks  may  lie  trietl.  These  suceeed  in  a  eertain  inimber  of  cases 
tbai  do  not  respond  to  ekimmed  milk.  It  is  seldom  neeessary  to  dilute 
them  more  than  with  an  cqiinl  amount  of  water.  Additional  c^arbo- 
hydrates  needed  may,  after  a  time,  he  supplied — -best  by  adding  starchy 
food  with  gmall  quantities  of  cane  sugar. 

Protein  milk  is  one  of  the  most  valuable  of  the  recent  additions  to 
iiur  resources  in  feeding  cases  of  this  type.  The  chief  advantages  here 
are  apparently  due  to  its  low  sugar  content,  for  it  contains  a  consider- 
able amount  of  fat,  indicating  that  fat  in  the  absence  of  carboliyd rates 
ij?  very  frequently  well  borne.  The  hirge  amount  of  protein  which 
n^adily  undergoes  putrefaction  inhibits  the  formation  of  the  lower  fatly 
acids  from  the  carbohydrates  and  fats.  Only  for  very  young  infants 
ih*ih1  it  be  diluted  and  it  is  seldom  necessary  to  reduce  the  fat  by  making 
it  from  gkimmed  milk.  Not  much  gain  in  weight  is  seen  when  protein 
milk  is  used  alone.  Carbohydrates  should  be  added  as  s<x>n  as  possible, 
b-wt  always  with  great  caution,  beginning  with  very  small  quantities* 
CaDi*  sugar  should  first  be  tried,  then  one  of  the  dry  preparations  of  mal- 
tose be^nning  with  not  more  than  a  half  tablespoonful  daily  and  slowly 
jnonsasing. 

Either  of  these  sugars  may  be  used  in  conjunction  with  starchy  food 
which  may  be  wheat  or  barley  flour  from  one-quarter  to  one  ounce  daily, 
the  latter  amount  to  children  five  or  six  months  of  age.  Employed  in 
tliia  way  protein  milk  may  often  be  continued  for  two  or  three  months^ 
bat  without  the  adflition  of  earlKihyd rates  it  is  seldom  advantageous 
for  more  than  two  or  three  w^eeks, 

PcptoTiissed  milk  has  been  altogether  too  frequently  employed  and 
qH&tb  no  aid  in  the  treatment  of  intestinal  conditions,  A  change  to  a 
diet  other  than  milk  should  be  made  very  slowly  and  with  great  mre; 
one  rrlatively  rich  in  carlKihydrates  is  usually  badly  borne,  CarlM>- 
bjrdraiea  in  the  form  of  cooked  cereaU  must  be  added  gradually.     Eggs 
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nn^  s.iMiioliiiu's  of  assii^taiiie  ai»ti  juiikt*t  is  frequently  of  value  in  ]yr^ 
vi'utin^  extv88ive  furmentatiun.  Solititous  tare  .slioiild  not  vt^une  with 
lhc<*e  clulilnni  at  the  eiitl  of  the  lir«t  year,  Ihey  mu;^t  be  closely  watched 
uutil  they  ure  thrit*  or  four  years  old. 

T\\v  iMime  oua^fiil  hygione  is  as  important  fts  in  patients  with  gastric 
•yuilitotUH.    The  gt'iieral  methods  employ cv]  should  he  the  same, 

Vtuta  witk  Feeble  Dujesiion. —  lufMuts  Mdiose  digestion  is  very  feeble, 
ulthou^h  thiy  have  neither  pronouneed  gaptri(^  or  intestinal  syniptoiJUi*, 
ftro  vt^ry  ilirtitnit  patients  to  fcM^d.  Umns  m  weight  are  very  slow  and 
one  must  be  wntent  if  any  regular  gain  takes  plaee.  In  ease  of  failure 
by  lhi»  usuttl  nnlk  modifieations,  wet-nursing  is  altogether  the  most  suc- 

fnl  f<»rm  of  feeding.  Sometimes  it  \b  suffieient  if  only  partial  brea-^t 
ng  e«n  be  given,  i.e.,  three  or  four  feedings  a  day.  This  is  a  plan 
sy\  nuii'h  valne  in  institutions  and  saves  many  babies.  If  no  breast  feed- 
ing iH  jiofiiiihlo,  artilitial  feeding  must  be  eondneted  in  t!ie  most  pains* 
Uiknig  nmnrier  lest  serious  digestive  upsets  oceur.  If  these  ean  be 
iiviiidtMl  it  visHJilly  happens  that  as  the  ehild  growls  older  and  a  more 
vurit'd  dii't  ran  he  given,  the  problem  grows  steadily  easier. 

\\  itb  Home  infants,  in  the  even!  of  failure  by  the  usual  methods,  the 
(Irnl  Htiirt,  wliieh  is  really  the  most  diflieult  one,  may  be  made  upon 
♦♦wiH^iened  eonth*nsed  milk  which  is  diluted  with  plain  water  or  barley 
water.  'VKvapornted''  or  unsweetened  eondeused  milk  has  at  times  suc- 
eiHMhnl  Nvlien  fresli  whole  milk  has  failed.  The  explanation  for  this  can- 
not W  giv**rK  I'nsweetened  condensed  milk  requires  the  same  addition 
of  wngur  and  stanh  as  clues  whole  milk. 

WIh'u  theri'  is  no  vomiting  and  no  tendency  to  diarrhea,  feeding  with 
cohHiilrratily  Inghi'r  |)rop*^rtions  of  carlKihydrates  than  are  usually  em- 
ployed It*  also  sometimes  useful  fur  a  short  time.  It  may  he  carried  out 
with  friwh  milk  as  in  the  various  malt-soup  mixtures,  or  with  sweetened 
t'i>n denned  milk  ur  evaporated  milk  as  a  liasis.  When  an  ex(^'ss  of  earbo- 
hvdrali'  im  given  the  penentages  of  fat  and  protein,  but  espeeially  tl»e 
fornuT,  should  be  lower  than  in  the  usual  formulas  for  the  age  and 
eoTidilion.  There  is  apparently  some  advantage  in  using  a  variety  of 
Nugars:  a  combination  of  lactose,  maltose  and  cane  sugar  being  given 
rather  than  any  one  of  them  alone.  The  total  sugar  may  sometimes  befl 
I'flrried  alcove  7  per  cent  but  always  with  caution.  Starchy  hnxi  is  added 
in  the  form  uf  barley,  wheat  or  oat  Hour,  choked  for  ten  to  twenty  min-  ^ 
utcM.  The  daily  quantity  used  may  be  from  half  an  ounce  to  two  ounces  ■ 
according  to  age  ami  condition.  The  larger  quantity  mentioned  may 
Hometinies  be  given  in  an  infant  of  live  or  six  months.  With  infants 
over  Hix  months  of  age  thick  gruel  like  that  advised  for  normal  infants 
i*t  ten  or  twelve  months  may  be  of  great  assistance  in  causing  gain  in 
wtfiglit* 
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A  diet  containing  an  excessive  amount  of  carbohydrate  is  not  adapted 
to  prolonged  use  and  incautiously  used  may  be  followed  by  serious  upsets. 
For  a  time  all  may  go  well;  then  from  some  apparently  trivial  cause  a 
breakdown  occurs.  As  soon  as  possible  the  child  should  be  placed  upon 
a  more  rational  food,  i.  e.,  a  properly  *T)alanced  ration"  by  introducing 
at  first  one  and  then  other  feedings  from  whole  milk  modifications  in 
which  fat  and  protein  are  raised  and  carbohydrates  reduced. 

A  foodstuff  occasionally  useful  is  olive  oil.  It  is  a  form  of  fat  which 
can  sometimes  be  tolerated  when  the  fat  of  cow's  milk  habitually  dis- 
agrees. The  amount  used  at  first  should  be  small,  not  more  than  one-half 
teaspoonful  twice  a  day.  The  maximum  amount  to  be  used  for  infants 
of  the  first  year  should  not  be  over  two  teaspoonfuls  daily. 

The  chief  means  by  which  weight  can  be  increased  in  children  suffer- 
ing from  malnutrition  is  therefore  through  the  addition  of  carbohydrates, 
especially  maltose,  as  soon  as  these  can  be  tolerated ;  next  by  the  addition 
of  fat,  but  neither  of  these  is  to  be  employed  in  any  considerable  quantity 
until  the  marked  symptoms  of  indigestion  have  been  controlled. 


CHAPTER  IV 
FEEDING  AFTER   THE  FIRST   YEAR 

HEALTHY  INFANTS  DURING  THE  SECOND  YEAR 

The  physician  should  not  relax  his  vigilance  in  the  feeding  of  a 
child  after  the  first  year  has  passed.  The  ideas  of  the  laity  in  regard  to 
what  is  proiwr  for  a  child  after  he  has  outgrown  an  exclusive  milk  diet 
are  very  erroneous.  Most  of  the  disorders  of  digestion  of  early  childhood 
are  directly  traceable  to  dietetic  errors.  Among  the  poor  the  majority  of 
infants  are  given  solid  food  too  early,  in  too  large  quantities  and  improp- 
erly prepared.  x\mong  many  of  the  intelligent  and  well-to-do  the  dis- 
position is  to  go  to  the  opposite  extreme  and  to  keep  the  infant  too  long 
upon  a  diet  composed  exclusively  or  almost  exclusively  of  milk. 

During  the  second  year  the  diet  of  a  healthy  child  should  consist 
chiefly  of  milk,  bread,  farinaceous  foods,  fruit  juices  or  cooked  fruit,  with 
a  small  amount  of  animal  food  in  the  form  of  beef  juice,  broths,  meat 
and  eggs.  By  the  middle  of  the  year  with  most  children,  with  some  even 
earlier,  potato  may  be  added,  also  green  vegetables,  at  first  in  small  quan- 
titii»s,  thoroughly  cooked  and  pureed. 

Milk  should  l>e  the  largest  item  of  the  diet,  hut  when  solid  food  in 
any  considerable  quantity  is  begun  it  should  be  reduced;  few  children 
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requiro  niurc  tliaii  a  pijit  and  a  linlf  uf  milk  n  rlay-  The  popular  notion 
I  lint  ihiTi}  aro  many  <'liil<hvn  who  tannut  take  milk  is  an  erroneous  om*; 
the  real  trouble  iiKiijilly  is  that  too  rit  h  milk  h  given  uv  that  the  quantity 
allowed  is  too  large.  It  is  often  drunk  like  water  with  a  liearty  meiil  o( 
other  food  and  the  eliild  is  simply  overfed.  On  the  other  hand,  to  permit 
a  diild  to  give  np  milk  altogether  beeauso  solid  food  pleast^  tho  palate 
l)etter  is  a  mis^take.  It  is  important,  however,  that  the  transition  from 
an  entirely  fluid  diet  to  one  of  8oHd  food  should  he  nuide  gradually,  and 
that  the  habit  of  taking  milk  should  not  eease  at  the  end  of  the  first,  or 
even  the  seeond  year. 

During  the  seeond  year  with  average  milk  and  average  infants  no 
modifieation  of  the  milk  is  re(jiiired.  If  the  milk  is  very  rieh,  8ueh  as 
that  from  a  Jersey  herd,  it  should  he  partially  skimmed  or  diluted  with 
at  least  one-fourth  water.  In  hot  Wiiither  esjKH-ially  should  the&e  mead- 
Tires  he  insisted  on. 

Weaning  from  the  Hoiih, — This  should  always  be  begun  before  a 
child  is  a  year  old;  by  the  thirti^enth  moiitb  afi  infant  should  take  all  his 
milk  fnim  a  eup,  exee|>t  pijssibly  the  10  l\  M.  feeiling,  when  for  the  sake 
of  eonvenienee  the  bottle  may  he  allowed.  Early  weaning  from  the  bottle 
is  a  matter  of  no  snndl  im|M>rtanee,  When  the  bottle  is  allowed  to  older 
ehililren  the  temptation  to  over  fee*  ling,  especially  during  the  summer, 
may  be  very  great.  Again  there  are  many  children  with  the  'Ijottle- 
habit-'  so  lirndy  develojXHl  that  throughout  childhood,  although  at  any 
tinu^  they  will  take  milk  from  the  bottle,  they  can  never  be  indueeil  to 
tnke  it  any  other  way,  and  sometimes  refuse  all  other  food  so  long  as  the 
bottle  is  allowed. 

From  Twelve  to  Fifteen  Montbi. — The  daily  schedule  at  this  period 
shoubl  be  al>out  as  follows: 


I 

I 


6  to  7  A.M. 

9   A.M. 
10  A.M. 


2  P.M, 


6  P.M. 
10  P.M, 


Milk,  «ix  ounees,  diluted  with  two  to  three  ounces  of  barley  or  oat 
grocl.  U 

Oriiu^e  inkx\  one  to  tbrrc  ounces.  ■ 

Cereal   (tboroui?hly  cooked  and  strained),  one  large  tablespoonful. 

Milk,  six  ounces,  part  of  it  on  cereal. 

Crisp,  dr>^  toast,  one  piece. 

Beef  juice,  one  to  two  oimces; 

or,  mutton  or  chicken  broth,  three  to  four  ounces; 
or,  one-half,  later  one  entire  soft  egg. 

Crisp,  drv'  toaist  or  ouswectened  zwieback,  one  piece. 

Milk  and  gruel  in  tJie  proportions  given  above,  four  to  six  ounces. ' 

Same  as  at  10  a.m. 

Same  as  at  6  a.m.,  but  given  from  a  bottle. 


In  prefiJiriiig  the  ftmd,  the  milk   and   the  gruel  are  simply   mixed 
together  while  the  latter  h  warm;  salt  and  at  first  a  very  small  quantity 
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of  cane  sugar  arc  added  to  make  it  palatable.  It  is  then  divided  into  as 
many  feedings  as  are  required  for  the  day,  each  one  being  placed  in  a 
separate  bottle.  As  to  handling  the  bottles  and  pasteurizing  or  steriliz- 
ing, the  same  rules  apply  as  during  the  first  year. 

From  Fifteen  to  Twenty  Months. — The  diet  may  be  increased  by  the 
addition  of  more  solid  food.    The  average  child  will  require : 

6 JO  A.M.    Milk,  warmed,  eight  ounces. 

9  A.M.    Orange  juice,  two  to  three  ounces. 

10  A.M.    Cereal,  two  good  tablespoonfuls,  oatmeal  or  hominy,  cooked  three 
hours,  not  strained,  with  one  ounce  of  thin  cream  or  top-milk. 
Milk,  six  ounces. 

Crisp  toast  or  zwieback,  one  or  two  pieces. 
2  P.M.    Beef  juice  and  two  teaspoonfuls  of  scraped  meat; 
or,  broth,  four  ounces,  and  one  egg. 
One-half  of  a  baked  potato; 

or,  one  tablespoonful  of  a  green  vegetable  (spinach,  carrots,  fresh 
peas,  string  beans,  asparagus  tips)  thoroughly  cooked  and  put 
through  a  fine  sieve. 
Stewed  prunes,  three  or  four; 

or,  one-haff  a  baked  apple,  strained. 
Crisp  toast  or  dried  bread. 
6  P.M.    Cereal,  two  tablespoonfuls,  farina  or  cream  of  wheat,  cooked  one  hour, 
served  as  at  10  a.m. 
Milk,  eight  ounces. 
10  P.M.    Milk,  six  ounces  (omitted  at  eighteen  months  and  sometimes  earlier). 

From  Twenty  Months  to  Two  Tears. — By  the  end  of  the  second  year 
the  amount  of  the  solid  food,  especially  the  quantity  of  meat  and  vege- 
tables, may  be  somewhat  increased.  The  meat  allowed  may  be  finely 
minced  or  scraped  beefsteak,  lamb  chop  or  chicken.  Only  four  meals 
should  be  given,  the  10  p.  m.  feeding  being  omitted,  and  nothing  but 
water  between  the  feedings;  this,  however,  should  be  allowed  freely.  Raw 
fruit  except  orange  juice  should  not  be  given.  It  is  usually  better  to  give 
the  fruit  and  milk  at  different  meals.  It  is  often  more  convenient  to 
transpose  the  morning  feedings,  giving  the  milk  at  10.30  and  the  prin- 
cipal meal  at  7.00  or  7.30  a.  m. 
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Articles  Allowed. — From  the  following  list  the  diet  of  a  healthy  child 
may  be  arranged. 

Milk. — This  should  form  a  prominent  part  of  the  diet.  No  child 
requires  more  than  a  pint  and  a  half  (three  glasses)  daily.  Rich  Jersey 
milk  should  not  be  chosen.    The  milk  should  usually  l)e  given  warm. 
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Cream, — Nut  more  than  three  or  four  ounces  of  thin  (16  or  20  per 
cent)  fTenni  slinuUl  be  gi\Tii  daily.  It  should  not  he  used  upon  fruits, 
especially  sour  fruits.  It  may  he  U8ed  upon  cereals,  upon  potato  and  in 
broths.  Cream  should  not  be  given  at  all  to  chihiren  who  suffer  from 
so-called  bilious  attacks,  with  coated  ton^c,  bad  hrealh,  etc. 

Eggs. — They  should  be  fresh,  si)ft-boi1ed,  poached,  t-oddled,  or  scram- 
bled, but  not  fried.  Children  vary  greatly  as  regards  their  ability  to 
digest  eggs;  many  children  will  take  two  eggs  a  day,  some  only  one,  and  a 
few  can  uot  take  them  at  alL 

Meats. — Some  form  of  meat  should  be  given  once  a  day.  The  best 
are  beefsteak^  himb  chop,  and  roast  beef  or  himb  and  the  white  meat  of 
chicken;  next  to  these  certain  of  the  more  delicate  kinds  of  fresh  fish, 
which  should  be  boiled  or  broiled.  Reef  and  lamb  should  he  given  rare. 
A  I!  meat  should  be  very  fniely  divided.    Cohl  meat  shouhi  be  avoided, 

Vegetalh'.^. — Potato  may  be  given  once  a  day,  baked  or  ma^lied,  with 
the  addition  of  cream  or  beef  juice  rather  than  butter.  Of  the  vegetables 
the  best  are  asjiaragus  tips,  spinach,  stewed  celery,  string  beans,  carrots, 
and  fresh  peas.  One  of  these  vegetables  should  be  given  daily — ^alwaya 
well  cooked  and  mashed. 

Cereals, — None  of  the  **dry"  or  ready-to-serve  cereals  should  be  given 
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C«i«ia«  CooolMd). 

Ontnwal ....,.,.. 

Hoifiluy  ...,.,.^.,. ,<,...,.... 

F&tiim »..*.-* 

Hice . . . . , .,,,_,_ 

Mncjiroiu .,  , 

Vci^tabletL 

Lima  tHrtiiiN « 

Peftrt 

String  bcaru» 

Carruta ,..,... 

apinaeli 

SauMh . 

Muihmd  potato , 

Swwt  potato 

Butter 

Dry  COCOA , . , 

Sugar  (cftoo) 

Leftn  roofli  boef,  l«mb  or  olkiclc«& 
¥Uh„ 


Even 

Ounce. 

Tabk'Bpl 

18 

10 

22 

10 

16 

7 

S2 

17 

26 

15 

22 

13 

3S 

16 

6 

3 

17 

10 

16 

10 

14 

0 

33 

17 

58 

30 

225 

114 

146 

38 

116 

32 

fiO 

22 

32 

16 

6«cf  juii:»e ,..,.,>•««, 

Broth. ..,,,..,., 

Croftoi  Soup ,J«...«* 

CuatATd..... • 

Oraove  )uioe. 

Milk......... 

Cn?aJB  (20%) 

CondenMMtl  milk .... 

Prot«in  mitlc ,.,,,... 

Od<?  »Uc«  of  bread.  4  «  4  x  H  in 
One  IftTp  roU    . 

Out-  i'jor  (yolk  60) 

One  mtHliuin  potAto 

tlno  medium  apple , 

Une  fig 

Four  prunes 

Oae  lai-gi!  b&oafui ... .... 


In  ordering  a  diet  for  children  tL  knowledjje  of  the  nutritive  or  caloric  value 
of  the  different  common  urtirlei?  of  diet  is  highly  desirable. 

As  estimated  in  the  t^ible,  vegetables  are  finely  mashed,  meate  are  finely 
divided  and  even  tablespoonfiik  are  tightly  packed. 

Cereals  are  cooked  in  wat^r  in  proportions  given  on  the  package,  L«.»  oat- 
meal one  cup  to  water  one  pint. 
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1^  rhiUlrciu  They  arc  the  eaufic  of  more  diiituHmiU'es  of  digeHtion 
than  jiltnofet  any  vihvv  <\>minou  artitlu  of  di<H,  Ahimst  any  cereal  which 
has  been  thoroughly  cooked  may  be  allowed— oat  meal,  wheaten  grite> 
hominy,  rlva,  forruneal,  farina,  and  arro^rrout  If  the  grains  are  used, 
t?ereal8  should  be  cooked  from  three  to  six  hours,  after  having  b(^n  pre- 
viously soaked.  I'he  partially  cooked  cereals  of  the  shops  should  always 
be  cooked  two  or  thret^  tinie8  as  long  m  t!ie  directions  upon  the  package. 
The  "firelesg  (*ooker*  is  an  excellent  device  for  the  proper  cooking  of 
cereals  for  children*  Cereals  should  always  l>e  well  salted,  and  given  with 
milk  or  cream,  but  with  little  or  no  sugar. 

lirotks  and  Soups. — Both  meat  and  vegetable  soups  may  be  given  and 
ncttrly  all  varieties  of  the  latter  a^tcept  tomato  soup.  Plain  broths  are  not 
very  nutritious,  but  when  thickened  with  arrowroot  or  cornstarch,  and 
when  milk  is  added,  they  are  very  palataljlcj  and  at  the  same  time  a  val- 
tmble  addition  to  the  diet.  IMost  vegetable  purees  are  useful,  and  when 
properly  made  very  digestible.  Beef  juice  may  Ite  used  as  directed  for  the 
kvium!  year. 

Bread  ami  Bimcuiis  (Cmcker.^)* — In  »oine  form  these  may  be  given 
with  nearly  every  meal,  l>etter  without  butter  until  the  third  year.  All 
varieties  of  bread  ma}^  \>e  allowed  when  stale — i.  e.,  two  or  three  days  old  ; 
&bo  dried  bread,  zw^ieback,  and  oatmeal  or  gluten  crackers. 

Pf^^fHs, — -The  only  ones  besides  cfH>kc<l  fruits  that  should  be  allowed 
up  to  the  sixth  year  are  junket,  pluiu  custard,  rice  pudding  without 
raitfinB^  and^  not  oftener  than  once  a  week,  ice  cream.  Of  the  last  three, 
the  quantity  given  should  be  very  moderate. 

Fruits. — Some  fruit  should  be  given  to  most  healthy  children  every 
ilay.     Oranges,  baked  apples,  and  stewed  prunes  are  the  most  to  be 

•nded  upon.  Raw  apples  should  not  Ik?  given  in  most  cases.  Peaches, 
and  grapes  (with  seeds  removed)  may  be  given  when  thoroughly 
fresh,  but  only  in  moderate  quantity.  The  pulpy  fruits  should 
i^Ten  to  young  children  only  when  cooked.  Much  indigestion  is  pro- 
duced by  too  much  fruit  or  improper  fruits.  Special  care  should  he 
exeiciaed  in  the  use  of  fruits  in  very  hot  weather,  and  in  cities  where 
they  may  not  ahvays  be  fresh.  The  juice  of  fresh  berries  may  be  given 
in  the  aeeond  year;  but  the  whole  fruit  should  be  very  sparingly  given  to 
ail  young  children,  and  always  without  cream. 

Articles  Forbidden. — The  following  articles  should  not  be  allowed 
children  under  four  years  of  age,  and  with  few  exceptions  they  may  be 
withheld  with  advantage  up  to  tlie  seventh  year: 

Meai^. — ^Ham.  sausage,  pork  in  all  forms,  salt  fish,  corned  l)eof,  dried 
l»eef«  gotwH\  duck,  game,  kidney,  liver,  meat  stews,  nteat  dres^iings  and 
cold  Qii^atH. 

Vfgfiablof. — Fried  vegetables  of  all  varieties,  cabbage,  raw  or  fried 
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onions,  raw  celery,  radishes,  letture,  curiiiiil»ers,  toinattx^s  (rmw  or 
t'ooked),  beets  (unless  they  are  very  small  and  quite  froeh),  egg-plant, 
and  green  corn. 

Bread  and  Cake, — All  hut  bread  and  rolls;  buckwheat  and  all  other 
griddle  cakes;  all  fret^h  sweet  cakei?,  particularly  those  containing  dried 
fruits  and  thost^  heavily  iced. 

Demerts, — All  nuts,  candies,  pies,  tarts,  and  pastry  of  every  deacri^J 
tionj  also  ail  salads,  jellies,  syrups,  and  preserves. 

Drinks. — Tea,  eoirec,  wine,  beer,  cider,  ond  soda  water, 

Fruiis. — All  dried  fruits?;  baiianai?,  uidess  baked;  all  fruits  out  of 
season  and  stale  fruits,  particularly  in  sunmier.  M 

From  the  third  to  the  sixth  year  four  meals  should  usually  be  giTai  ™ 
daily  and  at  regular  intervals — e»  g.,  7  and  1U,30  A.M.;  1,30  and  6  p.m. 
The  second  meal  shun  Id  he  a  snmll  one. 

There  are  a  few  simple  rules  in  feeding  wliirh  should  always  be  fol- 
lowed:   A  child  sliould  be  taught  to  eat  slowly  and  thuroughly  masticate 
his  food.    The  food  must  always  be  very  finely  divided,  for  mastication 
is  very  imjierfect  even  up  to  the  sixth  or  seventh  year.     It  i»  unwise 
continually  to  urge  children  to  eat  when  th?y  are  disinclined  to  do  so  < 
at  the  regidar  hours  of  meals,  or  when  the  appetite  is  habitually  poor, 
and  in  no  circunistaiu'e8  elioidd  chihlren  be  forced  to  eat.     Indigesti- 
ble arti<'les  of  food  should  not  be  given  to  tempt  the  appetite  when  ordi- 
nary simj>le  food  is  refust^d.    Food  should  not  be  allowed  between  meals 
when  it  is  habitually  declined  at  meal-tinie.     If  a  child  refuses  to  eat> 
and  extimination  reveals  no  fault  with  the  fuod  prepared,  it  should  sel-  | 
dom  !>e  otFered  again  until  the  ne.xt  feeding  time.     In  all  cases  of  tem- 
porary indisposition,  no  matter  of  what  nature,  and  during  periods  of 
excessive  heat  in  siuiHuer,  the  amount  of  srdid  food  should  be  reduced  j 
and  more  water  given.    If  milk  is  the  food,  it  should  be  diluted. 


FEEDING   DURING   ACUTE  ILLNESS 


Infants.— Feeding  is  an  important  part  ol  the  trcatinent  of  every 
acute  disease  in  eh!ldho<xl,  but  especially  so  in  infancy.  Unless  the  iU- 
ness  is  due  to  disease  of  the  digestive  tract,  all  cases  must  be  fed  in  about 
the  same  way.  It  is  much  easier  by  pro|>er  feeding  to  prevent  disturb- 
ances of  digestion  than  to  allay  them.  In  infancy  this  c^omplicatiou  often  ■ 
turns  the  scale  against  the  patient.  In  every  severe  acute  illness,  espe- 
cially  if  it  is  of  a  febrile  character,  the  power  of  digestion  is  much  dimin- 
ished, fine  evidence  of  this  is  the  onset  with  vomiting;  another  is  thefl 
i^norcxia  whit  h  accompiinics  t!ie  early  stage  of  nearly  all  acute  disea^s. 
We  should  respect  this  disinclination  and  make  it  our  guide  in  the  treat- 
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toeot    But  water  in  iieediKl;  witlilmldiii^'  this  wil!  oftni  tausr  iln-  tnu- 
{»crttiure  to  rise  even  higher  than  before. 

In  all  aeute  f*:'brile  diseases  the  general  nik*  bihuuld  bu,  Ivbs  food  and 
more  water  than  in  health.  For  lK)ltle-fed  infants  this  is  easily  aeeom- 
pli^heti  by  simply  inereasing  the  dilution  of  the  food ;  for  nursing  infants 
by  making  the  nursing  time  shorter  and  giving  water  freely  between 
.ie^ings  either  from  a  spo^jii  or  lM>ttle.  During  febrile  eonditions,  fat, 
[^ially,  is  badly  borne,  and  this  ebould  therefore  be  red  need  more  than 
the  other  elements  of  the  food  Tbe  diet  shonld  consist  largely  of  earbo- 
hydmteft. 

Regularity  in  feeding  is  too  often  entirely  ignored.  While  it  is  true 
tJint  with  some  eaprieious  ebildren  all  rules  must  be  disrugtirded,  it  is 
with  the  great  majority  a  decided  advantage  to  adhere  to  proper  food 
[und  n»gtilar  intervals.  Food  should  never  be  given  at  less  than  three- 
hour  intervals,  al though  there  is  no  limit  to  the  frequency  with  wfiieh 
water  may  be  given,  and  unless  the  stomaeh  is  irritable,  almost  no  limit 
as  to  quantity.  Stimulants,  when  required,  are  often  best  given  in  a 
fXery  dilute  form  with  the  water. 

Forced  Feeding — (invage. — Not  a  few  eases,  however,  are  seen   in 
which,  after  a  ehild  has  been  several  days  sick,  in  eonsequenee  of  delirium, 
stnpoFf  sepsis,  or  some  other  serious  roinlition,  he  may  refuse  all  food  or 
take  so  little  that  he  is  in  danger  of  death  from  inanitioik    At  this  junc- 
ture foreinl  feeding  or  gavagc  serves  an  excellent  purpose.     Both  fotid 
I  Ami  Ktimulants  can  tluis  l>e  introthiced  at  regular  intervals  with  slight 
I  dij^turbanc*e,  and  lives  saved  which  would  otherwise  he  lost.     If  gavage 
in  ♦♦mployetl,  the  stomaeh  should  be  washed  nt  least  twice  a  day.     The 
,  intcnals  of  feeding  should  be  made  at  least  one  hour  longer  than  is  cus- 
iry  in  health.    Forced  feeding  is  lujt  applicable  to  chronic  conditions. 
Older  Children.— The  same  conditions  with   reference  to  digestion 
\^x\Ei  ati  in  the  ca^»  of  infants.    Older  patients,  however,  are  not  so  easily 
dijtttirbed,  and  the  disturbance  of  digestion  is  not  so  likely  to  be  serious 
as  in  the  case  of  infants.     Flven  here  the  physician  should  direct  the  food 
I  to  be  given  at  regular  intervals,  not  oftener  than   every  three  hours, 
Ifttid  should  never — as  is  so  often  done — order  that  milk  be  given  the 
jkl  every  time  he  asks  for  a  drink.     In  most  cases*  for  children  under 
yeara  old,  milk  shouhl   be  somewhat    diluted.     Children   who  do 
take  milk  readily  may  be  given  beef  tea,  broth,  gruel,  thin  custard, 
,  or  kumvji^,  ami  cx-c^sionally  plain  ice  cream,  hut  this,  if  given  in  any 
I tniiatderable  quantity  or  very  often,  is  likely  to  disturb  the  stomach  and 
away  what  little  desire  for  food  the  child  may  have.     Haw  eggs  are 
liable  when  lH.'aten  up  with  a  little  sherry,  sugar,  and  cracked  ice, 
^Fmita,  eapfH^ially  orange  and  grape  juice,  may  he  allowed  in  almost  every 
dtaeaae,  but  not  given  within  two  hours  of  a  milk  feeding. 
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The  water  given  may  be  plain  lnjiled  water,  l»ut  tjfteii  lieltcr,  arc  ^nue 
of  the  carbonated  waters^  Viehy,  Seltzer,  or  Apollinarls,  these  btung  less 
likely  to  dii^turb  the  stomach. 

It  18  certainly  a  mistake  to  force  food  upon  older  children  in  any 
disease  in  whicli  their  condition  is  not  dangennis.  But  when  there  is 
sepsis,  deliriuni,  or  c*oma  aNSoriatt-d  with  other  duniyeroii?*  symptoms, 
gavage  may  be  re^urted  to  with  but  lift k*  nmre  diilicnlty,  and  with  no  lesH 
satisfactory  results,  than  in  infants. 


IDIOSYNCRASIES  TO   FOODSTUFFS 

It  is  only  in  recent  years  that  there  has  \yeen  demonstrated  an  idiosyn- 
crasy on  the  part  of  some  children  to  certain  foodi-^tntly,  in  all  probability 
to  the  protein  of  the  foodstuffs  and  to  this  alone. 

The  nioHt  conspicuous  example  is  the  proteins  of  egg.  Some  children 
are  so  sensitive  to  egg  proteins  that  the  most  minute  quantity  taken  inter- 
imlly  or  even  applied  locally  to  an  abraded  t^km  will  produce  the  most 
marked  symptoms.  The  local  symptoms,  if  taken  by  mouth,  are  a  bn ru- 
ing sensation  of  the  mucous  membranes  followed  by  morked  congestion 
and  swelling,  which  is  stimetimes  so  si^vere  as  to  suggest  that  an  irritant 
poison  has  been  swallowed.  Tlie  general  symptoms  whicli  follow  nlmost 
immediately  include  persistent  vomiting,  profuse  diarrhea  and  marked 
IJTo^stration.  These  are  often  threatening  and  may  be  serious,  although 
they  usually  last  but  a  few  hours.  With  these  severe  cases  a  marked 
eosinophilia  is  often  present.  Not  only  may  there  be  symptoms  referable 
to  tlie  gastro-intcstirjal  tract  hut  stmictimcs  dysjiuea  which  resembles  an 
attack  of  spasmodic  asthma.  The  aljovo  symptoms  represent  the  more 
severe  form  of  this  susceptibility.  There  is  a  much  larger  nimiber  of  chil- 
dren who  show  lliis  sensitiveness  in  a  milder  form,  often  only  by  repeated 
attacks  of  vomiting  after  the  ingestion  of  Qy^g.  Such  a  susiccptibility  is 
frequently  lost  during  childhood  but  may  persist  to  adult  life  to  such  a 
degree  that  the  most  miniile  quantity  of  ^gg  taken  in  any  form  whatever 
is  immediately  followed  by  a  disturbance. 

Very  much  less  frequently  similar  symptoms  may  follow  the  ingestion 
of  cow's  milk.  We  have  seen  two  infants  in  whom  less  tlian  ten  drops  of 
fresh  cow's  milk  produced  symptoms  of  a  severe  form.  Such  a  con- 
dition, however,  is  extremely  rare,  and  to  attribute  to  milk  idiosyncrasy 
the  common  tlisturbances  incident  to  artificial  feeding  is  quite  impropen 

In  older  children  a  similar  sensitiveness  is  seen  to  certain  cereals, 
particularly  to  oatmeal  and  buckwheat,  and  also  to  certain  nuts,  especially 
almonds  aiul  walnuts.  In  still  others  an  extraordinary  sensitiveness  to 
fruits,  usually  raw  fruits,  is  seen.     The  most  frequent  example  is  the 
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familijir  Fusceptibilily  io  f;trawliurrips,  Ifss  ofton  it  may  hp  to  raw  apples. 
Jn  moHt  f'rtM'8  tlm  disturhance  niiiounls  only  to  an  attack  of  urticnria, 
Ort'ftsionally  in  the  more  guseeptible  the  digestive  disturbanc^es  above 
noted  are  also  present.  Similarly^  but  lees  frequently,  other  law  fruits, 
grape  fruit,  oranges  and  banaua.s  Tuay  cause  syniptoins,  t'ertani  sbell 
fish,  such  ae  crabs,  oysters,  etc.,  may  produce  similar  symptoms. 

From  clinical  observation  alone  many  erroueoug  c<]>nrlusions  are  apt 
to  be  drawn,  The  absolute  proof  of  sihh  sensitiveness,  as  has  been  indi- 
cated, is  afforded  by  the  cutaneous  reaction  which  follows  the  appHeatioo 
of  the  protein  of  any  of  the  substanees  mentioned.  The  application  of 
such  tests  is  a  matter  of  sonie^vbat  iliflicult  technic  and  its*  use  is  only 
possible  in  the  bands  of  a  trained  observer. 

ACIDOSIS 

For  the  preservation  of  health  it  is  necessary  that  the  body  should 
always  contain  an  excess  of  bases,  in  order  to  nniintain  that  de^ee  of 
alkalinity  in  the  fluids  of  the  body  with  which  the  various  functions  are 
carried  on  in  the  Ik'sI  advantao^e.  This  degree  of  alkalinity  is  inaintainc^d 
under  nonnal  conditions  with  wonderful  constancy  even  though  there  is 
a  continuous  elaboration  of  acids  such  as  sulphuric,  phosphoric  and  car- 
bonic in  the  organism.  The  mUh  are  neutralized  and  removed  from  the 
body  by  a  three-fold  mechaoism: 

1.  Carbon  dioxid  is  given  off  from  the  lungs, 

2.  The  kidneys  are  able  to  excrete  an  a<*id  urine  from  a  slightly 
llkaline  blood.  The  alkali  spared  is  avaJlaljle  to  neutralize  more  acid 
or  to  assist  in  the  renewal  of  the  alkali  reserve  of  the  body, 

3.  Antmojiia  is  formed  wh»*h  is  capable  of  neutralizing  ar'id,     ^The 
tiionia  is  foniu'tl  at  the  expense  of  nrcK,  a  neutral  snl>>t}Uiri',  and  thus 

represents  a  clcur  gain  of  alkali  for  the  IkhIy* 

There  is  a  normal  prc|H>Tjderanee  of  alkali  over  arid  In  the  fluitls  of 
the  organism.  This  depends  upon  the  maintenance  of  an  alkaline  reserve, 
very  largely  bicarbonates,  which  is  found  in  the  blood,  tissue  Juices  and 
cells  of  the  body.  So  long  as  the  eliminating  mechanism  for  the  excre- 
tion of  acids  is  preserved  the  alkaline  reserve  is  not  atTected,  even  though 
the  production  of  acids  may  be  greatly  increased.  When  acids  are  pro- 
duced in  excess  or  their  elimination  is  interfered  with,  the  nonnal  pre- 
ponderance of  bases  over  acids  is  disturbed  and  acidosis  results. 
•  It  is  apparent  that  acids  such  as  those  of  the  acetone  series  may  be 
formefl  lu  the  body  in  considerable  amount  and  yet  be  excreted  without 
affecting  the  alkaline  reserve.  The  acids  are  neutralized  by  alkalies  that 
can  l>o  replai'od  by  those  of  the  food  or  by  ammonia.  Under  such  condi- 
tiona  there  ta  no  acidosis.    When  the  production  of  acids  ia  so  gr^t  that 
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they  cannot  lie  iteutralized  without  dimiiiitiliiug  the  reserve  of  alkali, 
at'iclosie  may  be  said  to  he  present.  The  dividing  line  between  the  two 
conditions  is  a  very  narrow  one. 

Acidosis  niiiy  result  from  the  prodiietion  in  excess  of  acids  that  are 
present  in  small  amount  in  normal  metabolism,  such  as  aeeto-acetic  and 
/5  oxybytyrie  atids.  These  arids  are  not  directly  poisomms  Init  produce 
their  injurious  effect  by  depriving  the  body  of  alkali.  They  are  present 
chiefly  in  diabetes  and  cyclic  vomiting. 

Acidosis  presumably  may  result  from  the  faihire  to  excrete  acids 
formed  only  in  normal  amount.  It  is  conceivable,  but  not  yet  proven, 
that  acidosis  may  result  from  the  abnormal  loss  of  bases. 

The  means  for  the  detection  of  acidosis  are  chiefly  those  that  deter- 
mine a  diminution  in  the  liicarlxjnate  or  in  the  total  alkaline  reserve  of 
the  tdood,  among  which  may  be  included  tlie  determination  of  the  carbon 
dioxid  in  the  alveohir  air,  a  change  in  the  reaction  of  the  blood,  the 
presence  of  acids  (such  as  those  of  the  acetone  series)  in  excess  in  the 
blood  or  urine,  an  increased  tolerance  for  alkalies,  or  an  increased  am- 
monia in  the  urine  which  18  evidence  of  the  attempt  to  neutralize  an 
excess  of  acids. 

The  methods  of  treatment  are  discussed  under  those  diseases  in  which 
acidosis  is  founds 


CHAPTER  V 


THE  DERANGEMENTS  OF  NUTRITION 
I  nn  tii  iio  n — M  iM*as  m  utt — Ma  In  ntrition 


TiiK  derangements  of  nutrition,  e8i>ecia!ly  those  accompanied  by  a 
h)ss  of  weight,  form  a  distiin*t  and  a  very  large  cbiss  in  the  ail  mentis  of 
infancy,  particularly  during  the  first  year.  The  symptoms  are  often 
definite  and  characteristic,  and  for  this  reason  have  frequently  been  con- 
sidered and  discussed  as  separate  diseases.  They  are  rather  the  result 
of  several  dilferent  factors  and  usually  represent  terminal  stages  of  f untr- 
tional  or  organic  disease.  In  adults  such  symptoms  are  usually  seen 
in  connection  with  organic  disease.  These  cases  are  often  very  puz- 
zling, and  in  a  large  number  of  them  a  diagnosis  of  some  constitu- 
tional disease,  such  as  hereditary  syphilis,  or  tuberculosis,  or  organic 
disease  of  the  stomach  or  intestines,  is  erroneously  made.  The  essential 
condition  in  all  these  cases  is  the  inability  of  tlie  infant  to  get  from  his 
food  what  his  system  needs.  He  can  not  digest  or  assimilate  enough  to 
support  life.     He  is  unable  to  replace  from  his  food  the  daily  waste  of 
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his  tisaues.  The  foii^truftive  metabolism  is  imperfect;  the  process  is, 
therefore,  esj^entially  one  of  starvation,  whidi  may  be  rapid  or  glow 
ai-eordiii^  to  ciri'umiitances. 

The  fault  in  these  eases  may  be  with  the  eoDstitution  of  the  child , 
with  the  organs  of  digestion,  or,  wliat  is  more  generally  the  case,  with 
the  food.  The  problem  i.s  to  adapt  the  food  to  the  individual  ehild 
under  consideration.  The  f^olutiori  is  often  very  easy  at  first,  but  the 
drihruUies  multiply  rapidly  the  longer  the  condition  has  lasted.  It  is 
thert^fi>re  essential  that  the  true  exphuiation  of  the  Fvniptomi*  should  be 
reeognized  at  the  earliest  pcjs.'*ii>le  moment.  Changes  oreur  m  rapidly  in 
very  young  infants  that  a  mistake  in  diagnosis  and  a  consequent  delay 
of  a  few  days  may  be  sulTH-ient  to  drterinine  a  filial  result.  The  outeonie 
ir«  eases  of  imperfect  nutrition  tlepends  almost  entirely  nf>on  their  man- 
agement The  condition  is  not  one  which  tends  to  right  itself,  Spon- 
tane<iug  improvement  or  recovery  rarely  takes  place.  Not  only  is  careful 
observation  of  the  ehihl  and  his  symptoms  inifiortant  but  also  close  atten- 
tion to  the  body  weight.  A  tijiM  whose  nutrition  is  a  matter  of  difli- 
culty  slicnihl  he  weigficd  regubvrly,  in  tbe  early  months  at  least  twice  a 
week,  lUid  once  a  week  tlironghout  the  first  year.  If  this  is  done,  the  first 
signs  of  failing  nutrition  are  imerringly  detected.  If  an  infant  does  not 
lin  in  weight  soniething  is  wrong;  a  steady  loss  in  weight  is  a  warning 
rhich  should  never  pass  unheeded ;  for^  unless  the  conditions  are  changed, 
it  is  practically  certain  to  continne^  and  generally  with  increasing  rapid- 
ity until  the  vitality  has  been  reduced  to  such  a  point  that  no  moans 
of  treatment  can  restore  it.  The  younger  tfie  child  the  more  rapid  the 
loss,  and  the  longer  it  has  continued  the  greater  is  the  danger. 

Acute  Inanition, — ]?apid  loss  of  weight,  frequently  spoken  of  as  acute 
inanition,  is  common  in  early  infancy,  when  it  often  simulates  serious 
organic  disease.  In  older  children  it  is  not  freijuent,  and  usually  is 
dependent  upon  some  obvious  cause.  In  all  the  acute  diseases  of  the 
^digestive  tract  many  of  the  symptoms  are  due  to  inanition.  The  obscure 
ises  are  tluise  in  which  tiie  digestive  symphmis,  strictly  speaking,  are 
not  prominent. 

The  rapid  loss  of  weight  usually  takes  place  under  one  of  the  follow- 
ing conditions:  (1)  When  a  child  refuses  all  food,  whether  from  the 
brciist  or  the  bottle,  or  can  be  made  to  take  only  an  insignificant  amount 
The  cause  of  this  it  is  often  imfJossibtc  to  diso)ver.  S>Tnptoms  of  inani- 
tion are  sometimes  8et*n  at  weaning,  when  a  child  p*'rsistA?ntly  refuses  to 
take  ff»od  from  a  bottle  or  spoon.  (2)  When  the  fi^od  given  ^is  entirely 
inadequate*  as  when  an  infant  is  nursing  upon  a  dry  breast^  or  one  in 
which  ihe  milk  supply  is  so  scanty  that  the  child  gets  practically  nothing. 
It  is  oecasionally  seen  later,  when  the  breast-milk,  for  some  unexplaine<l 
r^aaou,  suddenly  fails.     (3)  When  the  cliaracter  of  the  food  is  improper. 
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On  account  of  extreme  poverty,  the  infant  may  be  getting  only  tea  or 
toast  8oaked  in  water  or  albumin  water.  It  may  occur  in  young  infants 
who  are  fed  entirely  on  starchy  foods.  (4)  When  the  infant  at  birth 
has  such  feeble  powers  of  digestion,  because  premature  or  delieate,  that 
he  is  unable  to  take  or  to  digest  sufficient  food  to  maintain  life.  (5) 
When  a  sudden  change  of  food  is  made  to  one  so  difficult  of  digestion 
that  the  child  is  unable  to  assimilate  it.  This  may  happen  after  sudden 
weaning.  In  such  cases  the  symptoms  of  inanition  are  mingled  with 
those  of  acute  indigestion,  but  the  former  usually  predominate. 

The  mode  of  development  depends  upon  the  antecedent  condition. 
In  young  infants  acute  inanition  often  follows  malnutrition,  when  per- 
haps there  has  been  nothing  notic*eable  except  a  gradual  loss  in  weight; 
or,  if  the  weight  has  not  been  watched,  it  may  be  observed  only  that  the 
infant  has  not  been  doing  well.  Severe  symptoms  may  come  on  quite 
suddenly,  and  if  the  nature  and  the  gravity  of  the  condition  are  not 
appreciated  the  case  may  terminate  fatally  in  two  or  three  days.  The 
loss  in  weight  is  rapid,  amounting  often  to  three  or  four  ounces  a  day. 
The  temperature  in  the  newly-born  may  be  high,  but  it  is  more  often 
subnormal.  The  pulse  is  weak  and  may  be  rapid,  but  is  at  times  very 
slow.  The  heart  sounds  are  feeble.  The  urine  is  scanty.  The  extrem- 
ities are  cold,  and  the  peripheral  circulation  poor.  There  is  usually  com- 
plete muscular  relaxation.  This  is  especially  marked  in  the  abdomen 
where  the  muscles  almost  entirely  lose  their  tone.  The  skin  may  be  dry 
or  covered  with  a  clammy  perspiration.  There  is  extreme  pallor^  and 
often  a  peculiar  bluish-gray  color  to  the  face.  This  is  always  a  graTe 
symptom.  Cyanosis  may  be  present  in  children  who  have  previously 
cried  well  and  in  whom  there  is  no  suspicion  of  atelectasis.  The  respira- 
tions are  rapid  and  may  be  irre«riilar.  There  may  be  constant  worrying 
and  fretfulness,  or  a  condition  of  semi-stupor,  in  which  the  child  makes 
no  sign  of  wanting  fixul.  The  fontanel  is  sunken  and  the  pupils  are 
c-ontracted.  The  bowels  usually  move  frequently,  although  there  may  be 
toustipation,  due  to  the  small  amount  of  food  taken.  When  no  food  is 
taken  for  two  or  three  days  the  st<M>ls  may  resemble  meconium. 

The  progress  depends  murh  ujx>n  the  aire  of  the  infants.  Those  under 
one  month  usually  siueiimh  quickly.  In  them  tlie  symptoms  sometimes 
last  but  a  few  days,  seldom  more  than  a  week  or  two.  The  development 
of  such  symptians  in  a  youn^  infant  is  a  very  serious  sign.  In  older 
infants  the  progress  downward  is  usually  h-ss  rapid. 

The  outcome  of  siuh  lases  is,  however,  always  uncertain,  but  with 
proper  treatment  many  may  be  savtMl.  It  is  hanl  for  one  who  is  not 
familiar  with  the  ciaulition  to  appreciate  the  gn-at  and  even  the  immedi- 
ate danger  in  whirh  a  young  infant  may  be  from  inanitii»n.  notwithstand- 
ing the  abseute  of  both  vomiting  and  diarrhea.     The  treatment  must  be 
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immediate  and  enerfretie.    Breast  milk  is  ospieiitial.     There  is  no  oppor- 
tiunty  to  experiment  with  artificial  feeding.     No  food  can  be  given  if 
[tliere  is  vomiting  or  severe  diarrhea,  but  in  the  abseuee  of  these  breast 
rmilk  may  be  given  by  gavage  if   necessary.     The  intervals  should   be 
[long — at  least  four  hours.    In  the  event  of  no  vomiting  but  diarrhea*  buU 
Iterniilk  may  be  given,  alternating  with  tiie  breast  milk.    If  it  is  impossi- 
[ble  to  obtain  breast  milk,  buttermilk  is  probably  tlie  best  form  of  diet 
[unless  the  fhild  is  over  three  months  of  age,  when  feeding  with  protein 
[milk  may  be  attempted.    Rectal  feeding  is  of  no  avail    Often  the  symp- 
t*>ms  are  largely  due  to  a  huk  of  water,    Injeetions  of  a  normal  salt  solu- 
tion should  be  given  per  rectum  or  under  the  skin.    ITypodermoelysis  is 
often  of  great  value.    Absorption  is  usually  prompt.     The  rapidity  with 
wlneh  shrivelled  tissui^s  will  driFik  up  water  is  astonishing.    Normal  saline 
ftuiution  sliould  be  employed  in  amounts  from  15(1  to  '^4n  e.e.  once  or  twice 
a  day.    This  may  be  re|x^uted  for  several  days.    While  the  improvement 
riollowing  hypoilermoilysis  is  frequently  marked,  it  must  be  remembered 
[that  the  effect  is  oidy  temporary.     Unless  pro])er  food  is  retained  and 
ibeorbed  or  the  digestion  improves,  the  conditions  arc  s<;>on  as  bad  as 
[€ver  and  subsequent  injections  produie  less  and  less  efTec*t.    Saline  solu- 
tion may  he  given  by  the  drop  metliod  into  the  reetum.    This  method  is 
seldom  satisfactory.    Transfusion,  by  the  direct  or  indirect  method,  may 
be  life-saving.     KnergL4ic  stimulation  hy  catTein  or  enmphor,  hypoder- 
mieally,  is  indicated.     Except  for  tiie  stimulants,  drugs  are  of  no  use 
whatever. 

Marasmus. — Gradtjal  ajid  progressive  loss  of  weiglit,  wasting,  is  a 
symptiun  «d  many  conditions  in  infancy.  It  occurs  in  tuberculosis,  in 
infantile  syphilis,  and  also  as  a  result  of  obvious  disturbance  of  the  gastro- 
intestinal tract.  At  times,  however,  it  appears  to  he  a  vice  of  nutrition 
only  and  develops,  so  far  as  can  be  made  out,  without  general  i»r  local 
E»rgamc  disease.  To  this  type  the  names  of  Marasmu.^.  Infantile  Atrophtf 
and  Simple  Waatiffg  have  been  applied. 

This  roiidition  is  not  very  often  seen  in  the  country  or  in  private 

practice ;  but  it  is  frequent  in  dispenaary  practiee  in  all  large  cities,  and 

especially  coTunion  in  institutions  for  young  infarvts.    In  such  institu- 

rtions,  fully  half  the  deaths  under  one  year  are  directly  or  indiret-tly  frtun 

this  cause.    It  is  a  very  large  factor  in  the  immense  infant  mortality  of 

irge  cities  in  snmnier.    Although  the  cause  of  death  is  usually  rcjMirtiHl 

*nnder  some  other  name,  the  determining  factor  in  the  fatal  result  is  the 

previous  marantic  condition  of  the  patient.    The  primary  cause  may  lie 

^<t  congenital  weakness  of  constitution  which  may  depend  upon  lieredity. 

It  is  often  seen  in  premature  children.    In  the  vast  majority  of  cases,  how- 

ever,  it  depends   u|x)n   tw^o   factors^ — the   food  and   the   surroundings. 

Among  the  poor  who  live  in  tenements*  many  artificially-fed  infants  do 
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very  batlly.  This  is  due  to  ne^lett,  tu  i^j^iioramc  in  ri*;^^anl  In  proper 
infant  feeding  and  iiiabilitv  to  proeure  whnt  tiie  uliild  RquneB,  etipetially 
pure  cow*8  nnlk,  A  country  infant  may  be  neglected  in  many  respects, 
and  ifi  often  l»adly  fed;  but  lie  lia^  plenty  of  pure  air,  and  nsimlly  thriven. 
In  the  city,  an  lung  as  an  infant  has  a  plentiful  supply  of  gcHjd  breast-milk 
he  eoutiiiues  to  do  well  in  most  instances,  in  spite  of  the  faet  that  his 
surroundings  arc  bad.  When  there  are  not  only  had  feeding  and  un- 
healthfiil  surroundings,  but  ali^o  an  inherited  euni^titiiUonal  vice,  we  have 
all  the  faet^irs  required  to  produce  marasmus  in  its  most  marked  form. 
The  odds  are  8o  again^^t  the  infant  that  tlic  feeiile  spark  of  vitality  flickers 
for  a  few  months  only  and  grarlually  goes  out. 

Another  prominent  factor  in  tlie  production  of  marasmus  is  the  over- 
crowding  and  lack  of  individnal  care  of  infants  in  institutions.  Even 
though  artifuially  fed  in  an  intelligent  manner,  many  infants  who  are 
plump  and  healthy  on  admission,  lose  little  by  little,  until  at  the  end  of 
three  or  four  months  they  heconro  wasted  to  skeletons,  dying  of  some 
mild  acute  illness,  such  as  an  attack  of  bronchitis,  tlie  essential  cause, 
however,  being  marasmus.  The  common  mistake  is  tluit  of  placing  too 
many  children  in  one  ward  with  no  ehan<^e  of  obtaining  a  proper  amount 
of  fresh  air  and  with  too  little  individual  attention*  No  house-plant  is 
more  delicate  or  sensitive  to  its  surroundings  than  is  an  infant  during  the 
first  few  montlis  of  life. 

The  post-mortem  findings  in  such  cases  are  exceedingly  unsatisfac- 
tory, and  throw  little  if  any  light  upon  the  cause  of  death.  Every  now 
and  then  general  tuberculosis  is  discovered  in  patients  dying  apparently 
of  marasmus,  llie  existence  of  which  was  not  previously  suspected.  An 
occasiobal  lesion  is  fatty  liver.  Tins  may  lead  to  such  enlargement  of 
the  organ  that  its  weight  is  increaj^ed  by  one-hjilf.  Both  to  the  naked  eye 
and  under  the  microscope  the  usuiil  changes  of  fatty  infiltration  arc  pres- 
ent, often  to  an  extreme  degree.  In  the  past  too  much  has  doubtless  been 
made  of  this  condition  of  the  liver  in  marasmus.  From  figures  given 
elsewhere  (see  article  on  Fatty  Liver),  it  will  be  tibserved  that  the  lesion 
is  not  more  frequent  in  this  c*ondition  than  in  infants  dying  from  other 
diseases.  Its  exact  relation  to  the  condition  of  wasting  has  not  yet  been 
determined. 

With  these  exceptions  the  autopsies  show  nothing  striking.  In  the 
stomach  nnd  intestines  there  is  nothing  «>f  patliologiral  imjjortance.  The 
theory  advanced,  that  atrophy  of  the  intestinal  tubules  is  the  explanation 
of  marasmus,  has  foimd  little  suppcjrt. 

The  condition  seems  rather  io  be  a  failure  of  assimilation,  owing  to 
imperfect  digestion,  improper  food,  unhygienic  surroundings,  or  feeble 
constitution.  As  a  result,  there  is  a  progressive  loss  in  weight,  feeble 
circulation,  imperfect  lung  expansion,  lowered  body  temperature,  and. 
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finally,  a  condition  iucompatil^le  with  life,  for   reeietance  becomes  bo 
feeble  that  the  slightest  functional  rlisturbance  proves  fatal. 

The  gt*jieral  history  of  thcsic  cnsen  h  .Ktrikincjly  unifonn.  The  folhjw- 
iug  is  the  story  most  frequently  told  at  the  hospital:  ''At  birth  the  bal>y 
wag  plump  and  well  nourished,  and  continued  to  thrive  for  a  month  or 
six  weeka  while  the  mother  was  nursinj^  hini;  at  the  end  of  that  period 


IH, — MjiIlAfiJ4tJ»;    A  PATtltNl  IN  THK  BabIE^h'  HosPrTAl,,  TeN  MoNTlf/*  Ut-D,  WfclCJBT 

Six  PoeNDft*     Weight  ut  birth  n?port<xl  to  have  bocn  nine  pounda. 

circumstances  made  weaning  necei-sary.  From  that  time  the  child  ceased 
to  thrive.  He  began  (u  lose  weight  and  strength,  at  first  slowly,  then 
THpidly.  in  spite  of  the  fact  that  every  known  form  of  infant-food  was 
Jned/*  As  a  hsi  resort  ihc  i-hild,  wasted  to  a  skclct^m^  is  brought  to  the 
bcntpitah 

The  moMt  constant  symptom  is  a  steady  loss  in  weight  until  a  condi- 
tion of  extreme  wasting  is  reached,  at  which  iKtmt  these  patients  may 


NUTRITION 

rcuxaiH  fur  many  weeks.  Their  gt?neral  appearatice  is  cliiirafteristic. 
Tliey  have  an  old  look ;  the  skin  is  wrinkled,  has  lost  its  tone,  and  hangs 
in  folds  upon  the  extremities  (Fig,  IH).  The  legs  are  like  dniriistirks; 
the  abdomen  is  prominent ;  the  temples  are  hollow ;  the  funtaDel  ig 
sunken;  the  eye§  large;  the  features  sharp;  and  the  hands  resemble  bird- 
elawg.  Often  the  children  are  redured  literally  to  skin  aud  bones. 
Anemia  is  a  very  marked  and  almost  eonstant  symptom.  A eei dental  heart- 
murmurs  are  frequently  heard.  The  body  temperature  is  usually  t^ub- 
normal  unless  artificial  heat  is  employed.  A  rtx-tal  temperature  of  05° 
or  DH''  F,  is  very  common,  and  one  of  1)3"*  or  94°  F.  is  occasionally  seen. 
In  addition  to  the  pallor  of  the  face,  there  may  be  a  leaden  hue. 

A  not  infrequent  symptiim  is  t/eneml  edemn.  The  first  tliiuir  which 
calls  attention  to  this  is  often  an  unexpei*ted  gain  in  weight  which  may 
amtnint  to  R^veral  ounces  a  day.  The  edema  may  increase  until  the 
cellular  tissue  of  the  entire  body  is  water-logged.  There  are  not,  how- 
ever, effusions  into  the  large  serous  cavities.  The  exact  pathology  of  this 
nutritional  edema  is  not  clear.  It  is  of  quite  frequcut  oeciirrencc  in  eases 
of  marasmus,  especially  in  infants  under  six  months  of  age.  It  seems 
impossible  to  connect  it  with  any  definite  form  of  feeding.  Thus,  we 
have  seen  it  in  infants  kept  for  a  long  time  upon  barley  wsiter,  in  others 
who  were  receiving  nothing  but  condensed  milk,  in  still  others  who  were 
taking  a  milk  formula  apparently  of  suitable  proportions.  The  urine  in 
the  marked  cases  shows  neither  albumin,  nor  casts,  luit  usually  an  almost 
complete  absence  of  chlorids.  C'oineideutally  with  the  disappearance  of 
the  edema  the  cblorids  ap|K'ar  in  the  urine,  showing  a  close  association 
between  the  retention  of  chlorids  i\m\  the  relent  ion  of  water  in  the  tissues. 
Thus,  in  one  ease  at  the  height  of  ilw  edema  the  eliild  was  eliminating 
but  ,008  gram  of  s<Klium  chlorid  daily;  three  days  afterwards,  while  the 
dropsy  was  rapidly  disupjiearing,  the  amouot  exceeded  .5  gram.  In  the 
treatment  of  this  ecmdition  the  most  satisfactory  food  in  our  experience 
has  been  protein  mdk.  Whether  this  is  due  to  its  low  sodium  tblorid 
content  or  mA  it  is  impossible  to  say.  The  administration  hy  moulb  uf 
digitalis  has  seemed  also  advantageous.  An  infant  of  three  or  four 
months  can  take  half  a  drnm  of  the  infusion  three  or  four  times  dady. 

The  stools  are  sometimes  normal,  but  usually  contain  undigested  food 
with  mucus-  No  matter  how  carefully  fed,  these  patients  are  easily  upset. 
Vomiting  is  readily  excited.  The  appetite  in  many  is  almost  entirely 
lost;  others  take  their  food  quite  well  and  have  fairly  good  stools  but 
steadily  lose  weight. 

Frequent  complications  are  thrush  and  bedsores  which  are  sometimes 
seen  over  the  sat*rum  or  heels,  but  most  frequently  upon  the  occiput. 
Occasionally  there  is  seen  a  reflex  spasm  of  the  muscles  of  the  neck,  pro* 
dueing  a  marked  opisthotonus,  which  may  last  for  several  days  or  weeks. 
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hi  ho8jiital  wards  tljo.se  infants  nre  very  susceptible  to  all  infections,  par- 
tieularly  to  ihoise  of  the  reRpiraiijry  tract.  Otitis,  rhiuopiiMryngitis,  bron- 
chi tifi  and  pneumonia  are  especially  eomniou, 

llie  progress  in  most  eases  is  steadily  downward;  but  it  may  be  cut 
fihort  at  any  time  by  acute  disease.  Frequently  tliese  infants  die  suddenly 
when  apparently  they  are  as  well  as  tfiey  have  been  for  several  weeks.  In 
summer  they  wilt  with  the  first  days  of  very  hot  weather,  and  die  often 
in  a  few  hours  from  a  slight  functional  derangement  of  the  stomach  and 
bowels. 

The  symptoms  shown  by  some  infants  that  liave  been  fed  for  a  long 
time  upon  a  diet  almost  exclusively  of  carbohydrates  merit  special  con- 
8i<leration.  They  suffer  from  w^hat  the  Germans  call  Mehlmkrschaden. 
*rhe  infants  may  have  received  proprietary  fomls  or  cereal  decoctione 
ui  order  to  overcome  diarrhea  or  because  milk  is  inifKissible  to  obtain, 
aud  it  ifl  a  restriction  to  carbohydrates  for  a  long  time  that  causes  the 
characteristic  symptoms  to  deveb>p.  For  a  while  they  may  hold  their 
weight  or  may  even  gain ;  before  buig,  however,  tliey  begin  to  lose  weight 
and  the  loss  may  be  extreme.  There  is  in  some  instances  a  marked 
tendency  to  edema  which  may  mask  the  loss.    Pallor  is  striking. 

Of  especial  importaiue,  however,  are  a  peculiar  rigidity  of  the  mus- 
culature and  a  great  lessening  of  immunity  to  infection.  The  rigidity  is 
esjiecially  marktMJ  in  the  legs.  The  muscles  are  contracted  and  hard.  It 
is  dillicult  to  extend  the  extremities.  In  severe  cases  opistliotonus  may 
develop.  The  diminution  in  the  resistance  to  infection  allows  of  the 
development  of  furuncles,  otit is»  bronchitis  and  infections  of  the  eyes. 
Fspecially  characteristic  is  keraltmiabicia  with  perforation  of  the  eoniea 
and  destnu'tion  of  one  or  iKith  eyes. 

The  condition  is  a  severe  one  and  is  frcfpiently  fatal.  The  longer  it 
haa  existe^i  the  worse  the  prognosis.  Infants  with  kerat!>mala<'ia  seldom 
rt»cover.  The  severity  of  the  condition  is  in  large  part  due  not  only  to 
the  insufficiency  of  the  food  as  a  whole,  but  Ut  the  almost  complete  absence 
of  fat,  prtde'iu  and  salts.  It  is  not  unlikely  that  vitamines  are  also  lack- 
ing. 

Witli  loss  of  weight  from  any  cause  the  ohler  the  child  the  In^ter  the 
chanced  of  recovery.  Very  young  infantsi  are  always  ditlicult  subjects  to 
deal  with.  They  go  down  more  rapidly  and  build  up  more  slowly  than 
buse  who  are  older.  Much  depends  \i\Km  whether  everything  possible 
m  be  done  for  the  child :  w  liether  a  wet-nurse  can  be*  secured  and  whether 
the  patient  can  have  the  l>enefit  of  the  best  surroundings,  in  the  country 
in  summer  and  in  winter  a  warm  climate  where  he  can  Ije  kept  out  of 
doors  the  greater  part  of  the  time.  In  institutions  eases  in  infants  under 
four  months  old  are  usually  hopeless.  Of  those  over  eight  months  quit©  a 
proportion  can  be  saved  by  proper  t  reatment,  even  though  the  body-weight 
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is  reduced  to  eight  or  nine  pounds.  When  recovery  occurs  it  may  be 
complete,  and  the  ohihl  at  two  or  three  years  may  be  as  vigorous  as  any 
child  of  his  niJ^v. 

The  most  important  treatment  is  that  which  rehites  to  prophyhixis. 
Maternal  nursing  nliuidd  bt*  encouraged  by  every  possible  means  esfiecially 
among  the  jtoon  Fitr  thi>se  who  nmst  be  artiHeially  fed  the  important 
lliings  are  a  pure  milk  supply  togettier  with  proper  instruction  as  to  how 
it  is  to  be  used  in  infant  feeding.  At  the  same  time  op{M>rtunities  for 
fresh  air  should  he  secured.  This  is  a  large  part  of  the  difficulty  in 
institutions. 

As  far  as  possihle,  wet-nurses  should  be  obtained  if  the  infants  are 
under  four  months  obi.  For  these  very  yoinig  [latients  success  by  artifi- 
cial feeding  is  generally  impossible,  Witli  those  of  six  months  or  over, 
intelligent  artificial  feeding  is  very  frequently  successful.  In  institutions 
we  seldom  succeed  without  at  least  partial  breast  feeding. 

For  very  young  infants,  with  a  tem|x*rature  which  is  habitually  sub- 
normal, some  means  of  niaitjtaining  t!ie  Iwdy  beat  must  be  employed. 
The  simplest  and  usually  an  elfective  means  is  to  oil  the  bcKly  and  envelop 
it  completely  in  a  cotton  jacket  and  then  surround  it  with  hot-water  bags 
or  bottk*s.  The  room  should  be  kept  warm.  In  institutions  it  is  con- 
venient to  have  a  \varm  room  for  such  infants,  the  temperature  of  which 
is  kept  about  80*^  F.  These  infants  require  no  drugs  but  a  great  deal 
of  careful  nursing. 

Malnutrition. — Failure  to  gain  properly  is  exceedingly  common 
among  young  children,  and  soc  h  cases  occupy  a  large  part  of  the  time  and 
attention  of  one  engaged  in  pediatric  practice.  The  term  nuilnutrition 
perhaps  characterizes  them  better  than  any  other.  Although  these  chil- 
dren can  not  be  said  to  be  actually  ill,  they  are  very  far  from  well,  and 
their  condition  is  often  the  cause  of  the  greatest  solicitude  on  the  part  of 
parentis,  not  only  from  the  existing  state  of  hcalllu  hu\  from  the  appre- 
hension of  the  desclopnieut  of  some  serious  organic  or  tt>nstitutional  dis- 
ease, especially  tuherculosis. 

Certain  children  are  delicate  from  birth,  possessing  only  feeble  vital- 
ity, though  without  giving  evident^  of  any  actual  disease.  They  are 
often  the  offspring  of  parents  of  delicate  cortstitution  and  poor  physical 
development,  or  of  those  with  tuberculosis,  gout,  or  syphilis.  Very  many 
city  chihlren  are  inchnled  in  this  group*  Anu>ug  the  poor  the  condition 
is  the  result  of  bad  hygiene,  insutlicient  or  improfjcr  food,  overcrowding, 
etc.  Among  the  well-to-do  it  is  seen  in  those  who  inherit  a  too  highly 
developed  nervous  orgnnizatiou  with  a  corresponding  anir^unt  of  physical 
deterioration.  Another  group  includes  those  children  who  were  prema- 
ture or  very  small  at  birth,  w^eigbing  perhaps  only  three  or  four  pounds. 
Many  cases  are  traceable  to  improper  feeding  or  equally  po4jr  nursing 
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during  the  first  few  numths.  These  children  get  a  [war  t^tiirt  in  life,  and 
on  that  aeeount  are  haiitlieapped  tfiroughout  infaney.  A  frequent  cause 
of  malnutrition  in  infants  is  the  pernieious  custom  of  keeping  them  in 
close  apartments  where  tlie  thermometer  ranges  from  72""  to  75^  F.,  and 
where  the  greatest  anxiety  is  constantly  felt  lest  they  take  cold.  Such 
infants  may  lose  in  weight,  l)eeome  anemie,  and  exhibit  all  the  signs  of 
malnutrition  when  nothing  else  l^  wrong  exeept  the  conditions  men- 
tione<^h  Malnutrition  often  depends  upon  some  previous  acute  disease, 
esj>ecially  of  the  stomach  and  intestines. 

In  children  wh4>  are  over  two  years  old  the  condition  of  malnutrition 
may  be  due  to  any  of  the  factors  above  mentioned — inherited  feehlenesg 
of  constitution,  bad  feeding  and  its  resulting  indigestion,  too  little  fresh 
air,  and  close  confinement  indoors.  It  is,  however,  at  this  [leriiul,  much 
more  frequently  than  in  infancy,  dependent  upon  some  previous  acute 
disease.  As  a  result,  an  inii>ression  is  left  upon  the  cliihrs  nuistitution 
which  Imib  for  months,  often  for  years,  anil  which  manifesU  itself  not 
by  any  special  local  symptoms,  hut  by  a  general  condition  of  debility. 
Faulty  methods  in  education,  especially  overpressure  in  fich(X)ls  may  have 
a  deleterious  efftr't  ujkju  tlie  health  of  obler  children. 

Not  only  the  weight  but  the  general  physical  development  is  much 
below  the  norniah  At  one  year  the  body  length  may  be  three  or  four 
inches  less  than  the  average,  Deritilion  nuiy  not  lie  materially  delayed. 
Muscular  development  is  backward ;  many  of  t!iese  children  do  not  eit 
llone  until  a  year  obi,  and  barely  walk  at  two  and  a  half  or  three  years. 
The  muscles  are  s(dt  and  tiabby,  and  the  ligaments  so  weak  that  paralysis 
is  often  suspected.  The  body  is  so  small  that  the  head  seems  unnaturally 
large,  and  a  diagnosis  of  incipient  hydrocephalus  is  frequently  made. 
Mentally  thesi*  infants  are  somewhat  Imckward  but  the  mental  develop- 
ment is  often  strikingly  in  advance  of  the  physical.  Si i rue  symptoms  of 
Fickets  are  usually  present. 

The  examination  uf  tlie  blood  reveals  the  usual  changes  of  a  moderate 
secondary  anemia.  The  circulation  ia  poor,  the  hands  and  feet  are  fre- 
quently cold.  In  nuujy  children  the  skin  is  unnaturally  dry:  in  others 
there  is  a  disfHisitiou  to  excessive  perspiration,  particnlarly  alM>ut  the 
head.  Ner\ous  sraiptoms  are  frequently  present  Thv^e  children  ar© 
restless,  fretful,  and  irritable:  they  sleep  badly,  Eidargement  of  the 
lymph  glandst  esj>ecially  those  of  the  neck,  is  common. 

One  of  the  most  characteristic  things  ak^ut  these  patients  is  their 
eble  power  of  digi^stioii  and  assimilation.  Fu remitting  care  and  cori- 
int  watchful nc.^s  are  required  t*t  keep  them  up  (o  even  a  moderate 
standard  of  health.  The  most  trivial  changes  in  food  may  npset  them. 
Attarks  t»f  acute  in<ligesti(tn  are  usually  brought  on  by  overfeeding — the 
mistake  which  is  almost  invariably  made  by  mothers  who  arc  discnuraired 
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with  the  bIow  progrost*  made^  and  are  anxious  to  make  their  rhildren  grow 
fat  and  etrong.  The  balance  is  so  delicately  adjusted  that  the  slightest 
deviation  from  proper  rnles  uf  feeding*  either  as  to  the  quality  of  the 
food  or  tlie  quantity  given,  h  imiBediately  followed  by  an  attack  of  acute 
indigestion,  often  by  severe  diarrhea.  Ap  a  result,  the  child  may  lose  as 
mucli  in  two  or  three  day^  a^  he  ha^  gained  in  a  month  or  more.  These 
acuti?  attacks**  if  in  summer,  not  infrequciitly  prove  fatal,  Xot  only  do 
these  patients  have  but  little  resistance  to  acute  disturbances  of  the 
stomach  and  intestines,  lint  any  ac*ute  disease  is  serious — measles^  whoop- 
ing-cough, and  pnennionia  being  especially  fatal. 

If  under  six  months  of  age,  among  the  poor  or  in  institutions,  such 
infants  are  almost  certain  to  go  on  from  bad  to  worse.  Tn  private 
]>nictice,  where  it  is  ptjssible  to  have  the  best  care  and  surroundings^ 
with  the  cooperation  of  an  intelligent  mother  or  nurse,  a  very  large 
nnniber  of  these  iufants  can  be  reared.  After  the  second  year  has  passed 
the  prohlem  becomes  a  much  siuipler  one,  and  if  infectious  diseases 
and  otliiT  t^cirms  of  acute  illness  can  be  avoided,  the  probabilities  are 
iu  favor  of  tlie  chikFs  l)etK)ming  stronger  (*ach  year  and  growing  to 
maturity. 

Older  children  are  thin,  pale,  and  undersized,  particularly  if  the  con- 
dition is  const itutional  or  hereditary.  Sometimes  they  are  taller  than 
the  average  for  their  age,  and  their  sym])toms  are  often  attributed  to 
too  rapid  growth.  One  of  the  most  striking  things  al>out  children  suffer- 
ing from  nnUnntrition  is  their  vulnerability.  They  '^take''  everything. 
Catarrhal  processes  in  the  nose,  pharynx,  and  bronchi  are  readily  excited, 
and,  once  begun,  tend  to  run  a  protracted  course.  There  is  but  little 
resistance  to  any  acute  infectious  disease  which  the  child  may  contract. 
Often  one  illness  quickly  follows  another,  so  that  tliese  children  are  not 
infrequently  sick  for  almost  an  entire  season.  Their  muscular  develop- 
ment is  poor;  they  tire  readily;  are  able  to  take  hut  little  exercise,  and 
their  circulation  is  sluggish.  Mentally  they  are  usually  bright,  often  pre- 
cfx*ious.  They  are  cross,  fretful,  and  any  unusual  excitement  produces 
an  effect  which  lasts  for  some  time.  Their  sleep  is  usually  disturbed  and 
restless;  they  waken  fre<|uently,  and  occasionally  sulfer  from  night- 
terrors. 

Digestive  symptoms,  if  not  constant,  are  very  easily  excited.  Chil- 
dren of  five  or  six  years  have  to  be  fed  as  carefully  as  infants.  The  appe* 
tite  is  usually  pixjr,  and  mothers  are  distressed  because  their  childreo  eat 
so  little,  yet,  when  food  is  urged  upon  them,  attacks  of  indigestion  follow 
with  singular  regularity.  The  tongue  is  slightly  coated  the  greater  part 
of  the  time.  The  bowels  are  apt  to  be  constipated,  apparently  more  from 
lack  of  muscular  tone  than  from  anything  else.  From  time  to  time  there 
may  be  large  quantities  of  mucus  in  tbe  stools  for  two  or  three  days,     A 
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moderate  aTnoiint  of  anemia  is  always  pmsent,  ami  this  may  be  the  most 
gtrikit^g  foal  arc. 

The  diirattoii  of  the  romlition  depends  very  much  upon  the  cause.  If 
the  einLHO  is  ennstitutional  or  inherited,  it  38  likely  to  last  throughout 
ehildhcMid,  but  it  often  greatly  improves  ationt  the  time  of  puberty.  When 
it  follows  some  acute  illness  it  coiuniuidy  lasts  for  a  few  months  only. 
The  longer  tlie  condition  ha8  lasteil  and  the  greater  the  general  disturb- 
ance the  slower  will  be  the  improvement.  The  great  danger  is  the  super- 
vention of  some  acute  disease. 

It  18  oftentimes  ditficuU  to  find  out  to  what  the  failure  properly  to 
develop  is  due.  Much  regarding  inherited  constitutional  tendencies  can 
he  leiirncd  fnun  the  family  history  and  from  the  condition  of  other  chil- 
dren in  the  family.    Tuberculosis  nnist  be  carefully  excluded. 

Other  things  to  be  considered  are  syphilis,  rickets.  dis4:'ases  of  the 
hlood,  intestinal  parasites  ami,  of  course,  organic  diseases  of  the  lungs, 
heart,  Btoraaeh,  intestines,  liver  and  kidneys.  Even  malignant  diseasis 
^though  rare,  shouhl  not  be  overlooked.  It  may  take  careful  observati<fn 
for  several  ilays,  ami  sometinu*s  for  weeks,  with  repeated  physical  exam- 
hiations,  before  all  these  conditions  can  be  positively  excluded. 

In  private  practice  a  large  proportion  of  eases  are  due  to  improper 
feeding  or  nursing;  next  in  imporiance  are  improper  surroundings^  and 
last  cf^me  inherited  tH>nstitntional  conditions.  In  other  words,  most  of 
these  children  are  borr^  healthy,  hut  become  ill  or  delicate  in  eonsequentH? 
uf  improper  numageniejit. 

In  older  children,  after  exeluding  eonstitutional  and  local  diseases, 
the  whole  life  of  the  child  must  be  investigated  to  discover  the  funda- 
mental condition  which  is  at  fault.  A  carefully  obtaiucd  history  from 
mfaney  is  of  the  greatest  assistance.  It  is  often  difficult,  and  sometimes 
impoesible,  to  gvi  at  the  ]»rimary  factor,  for  in  cas4*s  of  long  standing 
there  may  be  symptoms  connected  with  almost  every  function  of  the  body. 
One  shoultl  scrutinize  closely  the  cpialrty  atnl  quantity  of  food  given,  the 
^amount  of  sleep,  the  hours  of  study  and  recreation,  the  anunint  of  exer- 
'Cise  in  the  op>t*n  air,  and  the  pliysical  conditions  surrounding  the  child. 
Usunlly  the  nu»st  imjMjrtant  factor  in  the  ease  can  be  discovered. 

The  problem  of  nutrition  is  to  In?  solved  by  diet  and  general  manage- 
ment; drugs  iM'i'iipy  a  very  snudl  place  in  trcatnumt,  VVitfi  infants  when- 
ever possible  brt^ast  feeding  should  be  employed.  Next  in  imjH>rtance  to 
diet  is  fresh  air.  Tlie  natural  tendemy  of  a  motlrcr  who  has  a  delicate 
infant  is  to  house  him  closely  ami  never  allow  fiim  a  breath  of  fn^sb  air- 
It  10  of  the  greatest  assistance  if  these  children  can  be  sent  to  a  warm 
climate  for  tbr  winter.  If  this  is  r»ot  |M)ssible,  fresh  air  nu»y  be  obtaineil 
by  changing  apartments,  or  by  an  airing  in  the  ruom  with  the  windows 
opro. 
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( 'nlfl  ^]mugu]^  18  a  valuable  tonic  that  can  only  he  eraployeii,  however, 
with  fairly  vigorous  infants  that  reait  j»rijm|>tly.  If  the  chihl  rcniains 
blue  and  ctilrl  for  mtae  time  afterward,  tlie  cold  sponging  should  not  be 
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rriftiori  ancl  nuiftsage  are  iweful  in  many  ea&es*  The  child  should  be 
hud  u|Jorj  tht-  hip  af  the  nur«o,  if  poseihle,  before  an  open  fire,  and  should 
always  be  luverLMl  with  a  hlauki't.  The  entire  hoily  should  then  be  rubbed 
for  ten  or  twenty  niiniites  with  the  bare  liaud,  or,  k'tter,  with  eoeoa 
butter.  Profeegional  operators  are  inclined  to  be  too  energetic  for  little 
rhildren. 

The  only  tonics  of  much. value  are  irou,  preparations  of  malt,  nux 
vomica*  and  cod-liver  oil.  Cod-liver  oil  is  too  niucli  used  in  these  eases, 
and  in  tof)  Inr^e  dopes.  Many  of  these  infants  can  not  take  it  at  all.  It 
should  not  f>e  }:^\\on  when  the  tongue  is  coated  and  the  appetite  poor* 
Tlie  dose  slnnild  always  he  gniall,  e.  g,,  ten  to  twenty  drops  of  the  pure  oil 
lliive  tinu'S  a  tiny,  or  twice  a8  much  of  an  ermdsion. 

Experiments  in  treatment  are  nearly  always  unfortunate.  The  phy- 
isician  should  indicate  in  writing,  for  the  guidance  of  the  mother,  specific 
rulefi  with  regard  to  the  anionnt  of  fuod,  the  time  at  which  it  is  to  he 
given,  the  hours  for  bathing,  sleep  and  airing.  He  should  fcsee  the  patient 
at  regular  intervnls  and  often  enough  to  be  sure  that  his  orders  are  being 
cnrorceiL     (Jood  results  are  obtained  only  by  constant  watchfulness. 

The  Baujc  general  principles  are  to  l)e  ai>plied  to  older  cliildren  as  to 
infants.  The  diet  is  of  the  firi^t  importance.  Only  the  simplest  and  most 
easily  digested  articles  of  fiM)d  should  be  given.  Milk,  beef,  eggs,  the 
lighter  and  nmre  easily  digested  cereals  and  vegetables,  bread,  nnd  fruit 
shonhl  form  tfie  diet,  All  sweeta*  pastry,  highly  st^asoned  food,  candy, 
nuts,  tea,  find  coiri'C  should  be  alistdutely  prohibited,  and,  in  fact,  all  tlie 
articles  mentioned  as  '*forhidden*^  in  the  Chapter  on  the  Feeding  of  Older 
diildren.  When  the  iippetito  is  poor  and  simple  food  not  well  taken,  the 
child  should  not  be  allcKwed  to  take  indigebtible  articles  for  the  sake  of 
eating  something.  Nothing  should  lie  given  between  meals,  and  regular 
hours  of  feeding  must  Ik*  followed.  Three  metds  a  day,  for  chiblren  over 
three  years  old,  are  better  than  the  practice  of  giving  more  frequent  feed- 
ings. Under  nu  cin-unislances  shouhl  children  be  coaxed,  urgedj  or  hired 
to  eat;  much  less  should  they  be  forced  to  do  so.  There  is  a  popular  mis- 
apprehension in  regard  to  the  variety  in  diet  winch  children  necnl.  ^lost 
rhihlren  do  better  when  a  very  simple  and  fairly  uniform  diet  is  con- 
tinued. 

1'he  nervous  factor  is  a  very  large  and  a  very  important  one.  ilany 
of  thesi^  children  are  essentially  cases  of  neurasthenia  at  as  early  an  age 
as  four  or  five  years.  Excitement  and  activity  are  what  they  eravii  and 
what  must  lie  most  carefnlly  avoided. 
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The  general  habits  of  chihlren  should  be  directted;  there  should  be 
regular  and  early  hours  for  retiring,  freedom  from  undue  excitement, 
and  interest  should  be  awakened  in  outdoor  anmsements.  Children 
should  be  kept  as  much  as  possible  in  the  open  air,  but  the  amount  of 
active  exercise  should  be  strictly  limited.  Usually  they  do  much  better 
if  they  can  be  in  the  country  during  the  entire  year.  Only  a  limited 
amount  of  reading  and  study  should  be  allowed;  and  if  children  are  at 
school,  care  should  be  taken  that  overpressure  is  not  the  cause  of  the 
symptoms,  particularly  in  an  ambitious  child.  Cold  sponging  given  in 
the  morning,  as  described  in  the  introductory  Cha])ter  on  General  Thera- 
peutics, is  extremely  beneficial  to  children  who  take  cold  readily.  In 
general,  these  children  require  early  hours,  a  simple  diet,  a  quiet,  regular 
life,  and  very  little  medicine. 

In  recent  years  there  has  been  a  disposition  to  attribute  many  of  the 
symptoms  included  in  the  foregoing  pages  to  insufl[i(»iency  in  the  secretion 
of  the  ductless  glands.  Extracts  from  these  glands  have  been  widely 
employed  in  treatment.  There  is  no  satisfactory  evidence  that  such  an 
etiology  is  correct  or  such  a  treatment  beneficial. 


CHAPTER  VI 
DISEASES  DUE   TO  FAULTY  NUTRITION 

Tjik  diseases  due  to  faulty  nutrition  are  numerous.  Tiiere  are  two, 
however,  which  have  been  so  ch^arly  siiown  to  originate  in  this  way  that 
tiicy  may  be  juit  in  a  class  by  tlicinsclvcs.  Those  are  scorbutus  and  rickets. 
The  purj)(»sc  of  considcriiiir  tliciu  in  connection  with  the  disturbances  of 
nutrition  is  to  emphasize  this  relationship. 

SC0KI3UTUS    (Scurry) 

Scorbutus  is  a  constitutional  discji.-ic  due  to  some  ])rolongcd  error  in 
diet.  It  is  characterized  by  spongy,  bkHiding  gums,  s\v(  Uings  and  eccliy- 
nios<\<  about  the  joints,  esj)ecially  the  knee  and  ankle,  hemorrhages  from 
tlu'  nos(»,  and  occasionally  from  otlur  mucous  meml;rai:rs,  extreme  hyp  r- 
esthesia,  and  often  pseudo-paralysis  of  the  Iov.t  extremitii  <.  .^  d(h"l  t'» 
these  local  symptoms  there  is  in  advanced  cases  a  geniTuI  cachexia  w'th 
marke(l  anemia.  WhiK'  scorbutus  and  ricki-ts  are  very  fre<[uentlv  asso- 
ciated, they  can  not  he  considered  as  ditferent  forms  of  the  same  disease. 
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Case**  of  srorlmlu,^  wens  [hjul'mt.  cJi'stTjiuHl  in  iiMtT  writings  under  the 
titk*  of  At'ute  Hit  kets. 

Scurvy  wa8  well  rerognizi^d  mu\  gnipliiriilly  tli^siribefl  by  Glisson  as 
l(*iig  ago  as  tlio  middk'  of  the  8t?ventfi'iilli  wntury.  For  our  rarliest  nio<U 
vrn  knowledge  of  the  pathology  of  this  dii^ease  we  are  indebted  to  the* 
observations  of  Barl«w  and  Choadle.  On  the  eontineiit  of  Europe  scurvy 
h  most  frequently  known  as  Barlow's  disease. 

Scurvy  is  not  a  rare  disease*  In  active  liospital  and  private  practice 
many  cases  are  eeen  each  year. 

Etiolog^y. — Age  is  an  iniiH>rtant  factor;  more  than  four-firths  of  the 
cases  occur  between  the  sixth  and  the  fifteenth  months,  and  half  of 
them  l)etween  the  seventh  und  the  tenth  montlis.  Scurvy  hh^  been  seen 
in  infants  under  a  inontli  ohh  T!ie  majority  of  ttie  eases  reported  liave 
been  observed  in  private  practice,  often  in  the  best  surroundings.  Pre- 
vious disease  is  iM»t  a  fact^jr  of  nnu'h  importance,  ^lost  of  the  cliildren 
att^icked  have  been  in  good  health  up  to  the  development  of  scurvy. 
In  aliout  one-fourth  of  the  number  some  prc\ious  deran^enu'nt  of  the 
digestive  tract  has  existed. 

The  only  eticilogicid  factto'  yet  known  to  hear  any  constant  relation 
to  the  production  of  scurvy  is  diet.  The  im])(*rtant  facts  regarding  the 
previous  diet  liave  liecn  well  brought  out  liy  an  investigation  of  ttie  Amer* 
ican  Fediatric  Society.    They  were  as  follows: 


Previous  food- 


Breast-milk. in    12  em^en;  alone  in  10. 

Raw  cow's  milk "      5      «         "       **     4. 

PftsteiiriKtHi  milk  .....**     20      **  *       **  16. 

Oindmst^d  milk "     60      *  *       **  32. 

Strrilis5od  milk ,    «   107      **  «       «  68. 

Pniprietiiry  iiifiint-ftKjd  "  214      ** 


This  table  slnnvs  tliat  while  scurvy  may  oecasioiuilly  develop  with 
silmnst  arjy  variety  oi  (uud,  tliree  stauil  out  prominently — viz.,  i>roprie- 
tary  ijifant  fooils,  condensed  milk,  and  sterilized  milk.  In  all  of  these 
it  woidd  apfK'ar  that  sometliing  needed  for  normal  healthy  nutrition  is 
wanting.  Scurvy  is  not  likely  to  fulbjw  unless  an  improper  diet  is  eon* 
tinuefl  for  a  long  period,  usually  eeveral  months.  In  some  instances 
when  it  develoiK'd  in  nursing  infants,  the  nurse's  milk  has  been  examined 
and  found  totally  inadequate  to  the  needs  of  nutrition,  many  of  the  chil- 
dren having  exhibiteil  serious  <1isturhances  of  nutrition  before  aiiy  signg'j 
of  scurvy  ajipeared. 

Several  (ase«  have  eome  umler  our  observation  where   scurvy  has 

developed  in  child n^n  wdio  have  heeu  kept  for  four  or  five  months  upon 

raw  milk,  very  grciitly  diluted.     Scurvy  may  result  from  taking  milk 

lich  iias  l»een  patteuri/vcd,  usually  when  the  temi>erature  has  been  high 
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(ini^  F.),  and  tlir  tinii*  |»iv*lontrcd  {^M)  iiiiinrtoB).  Witli  tlic  lower  teJii- 
ptfrature  now  iiiuro  geiiiTally  eiiiplojed  (l'>'>°  F.)^.  it  is  lesg  likcdy  to 
develop.  We  da  not  believe  eeurvy  to  be  a  frequent  result  of  the  pasteur- 
isation of  milk,  and  iit«t  to  be  wejcjlied  a^^ainst  the  advantages  of  j»«f?teur- 
ization;  but  j?till  a  ilanger  to  be  reckoned  wit!i.  Since  the  general  iijic  of 
pasteurized  milk  the  number  of  eases  of  wurvy  is  eertainly  on  the  in 
iTcaete.  The  number  of  eaf^es  wlneh  tlevelop  while  on  a  diet  of  lioiled  or 
sterilized  milk  is  m  large  that  we  are  driven  to  the  eonelusion  that  the 
heating  alone  is  the  eause,  eepeeially  sinee  prompt  recovery  has  often  fol- 
lowed when  no  other  eliange  is  made  than  to  diseontinne  the  heating. 
These  facts  ehow^  that  the  sterili/.ation  of  milk  is  atteiuled  with  eome 
disadvantages^  and  Bhould  not  he  continued  as  the  sole  diet  for  long 
periods. 

The  addition  of  earboiiyd rates  to  the  food  alfords  no  protection,  iiut 
rather  increases  the  danger  of  gcur\y. 

Scurvy  frc(|uently  develops  after  the  prolonged  use  of  condensed  milk 
or  proprietary  foods  as  the  sole  diet- 
There  is  certainly  a  predisposition  to  this  diseage  on  the  part  of  some 
infants,  for  with  the  same  diet  one  child  may  develop  the  disease  wdiile 
another  remains  free.  We  have  seen  twins  fed  in  exactly  the  same  w^ay, 
one  of  whom  developed  scurvy  while  the  other  did  not. 

While  it  may  he  regarded  as  estahlishcd  that  tlxe  cause  of  scurvy  is  die- 
tetic, no  single  dietetic  error  can  Im?  held  rcsiMHiiiitble  for  the  disease.  It 
has  lieen  nx-ently  shown  tliat  there  are  substancps  in  fiKjds  vitally  neces- 
sary for  health,  the  vitamins.  It  is  quite  clear  that  scurvy  defK'nds 
u[Kin  the  ahscui'e  of  some  of  these.  Either  they  are  lacking  in  the  focKl 
or  have  Wen  destroyed  by  prolonged  heating.  I'ypical  scurvy  can  be 
produced  in  some  animals  by  giving  a  diet  chietly  of  grain  with  no 
fresh  vegetables  or  fruit.  Tlie  addition  of  these  latter  articles  immedi- 
ately cures  the  disease.  So  it  is  with  children  w!io  are  at  once  relieveil 
by  orange  or  lemon  juic^e,  or  as  Freise  has  shown,  by  the  dried  alcoholic 
extracts  of  vegetables. 

Lesions.— The  most  marked  effects  of  scurvy  are  seen  in  the  bones, 
blood-vessels,  and  the  blood.  The  number  of  recorded  autopsies  in  this 
disease  is  not  large.  We  have  had  the  opf>ortunity  of  making  examina- 
tions in  seven  cases.  The  iindings  are  remarkably  uniform,  but  repre- 
sent, of  course,  the  extreme  results  of  the  disi*asi\  The  most  striking 
lenon  is  subperiosteal  hemorrhage,  which  is  practically  constant  and  may 
occur  almost  anywhere  in  the  body,  hut  alfects  chiefly  the  bones  of  the 
lower  eitrennties;  it  is  often  very  extensive,  and  may  reach  from  the 
knee  to  the  great  trochanter,  or  from  the  ankle  nearly  to  the  knee. 
Kxtrnva^tions  may  also  be  found  between  tlie  muscles,  and  blood  may 
mfiltrate  tin-  cellular  tissue  in  the  neighlK>rhtKid  of  the  joints.    Besides 
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these  lesions  resulting  from  hemorrhagic  periostitis  the  bone  itself  imt 
he  affected.  Separation  of  the  epiphysis  from  the  shaft  of  Fonie  of  th^ 
long  bones,  generally  at  the  shouhler,  lower  end  of  the  femur  or  lower 
end  of  the  tibia,  is  found  in  most  of  the  fatal  cases.  Kiitwiths^tanding 
the  serious  lesions  near  the  large  joints,  the  joints  themselves  are  u^sualh 
normal. 

The  microscopical  changes  in  the  bones  due  to  scurvy  are  quite  char- 
acteristic. They  consist  in  hemorrhages  within  the  marrow  a8  well  u 
beneath  the  periosteum.  There  is  a  diminution  of  osteoljlastic  activity; 
the  osteoblasts  are  relatively  few  in  number  and  the  formation  of  mw 
bone  is  decreased  or  has  altogether  ceased.  What  bone  hn^  been  furmwl. 
however,  is  well  calcified.  The  absorption  of  bone  is  not  increased.  For 
this  reason  the  shaft  of  tlie  bone  is  firm  but  there  is  a  plac^  of  Icawt 
resistance  in  the  subepiphyseal  zone  owing  to  the  lack  of  hone  farnmilm. 
It  is  through  this  weakened  zone  that  separation  occurs  as  t!ic  result  of 
very  slight  traumatism. 

The  marrow  undergoes  extensive  changes.  The  marrow  cells  in  Arei§, 
especially  in  the  neighborhood  of  the  epiphyses,  have  largely  disappeiwrfj 
leaving  only  the  supporting  cells.  In  addition  there  are  almost  always 
found  some  of  the  changes  characteristic  of  rickets. 

The  visceral  lesions  are  inconstant.  Those  most  frequently  found  are 
small  hemorrhages  beneath  the  pleura,  pericardium,  and  peritoneum, 
sometimes  into  the  various  organs,  also  bronchopneumonia  and  nephritis, 
which  occasionally  occur  as  complications. 

There  may  be  small  extravasations  found  upon  the  surface  of  any  of 
the  mucous  membranes.  Alterations  in  the  blood-vessels  are  undoubtedly 
an  important  factor  in  bringing  about  the  disposition  to  hemorrhage. 
The  changes  in  the  blood,  in  the  gums,  and  the  lesions  of  the  skin  will  be 
considered  with  the  symptoms. 

Symptoms. — In  many  cases  a  period  of  indisposition,  fretfulness, 
pallor,  and  failing  nutrition  precedes  the  local  symptoms,  but  usually 
tenderness  of  the  legs  is  the  first  symptom  noticed.  In  the  beginning 
this  is  occasional  and  so  slight  as  to  cause  the  infant  to  cry  only  upon 
being  handled.  Later  it  becrmics  almost  constant  and  is  very  acute.  At 
first  this  soreness  is  not  very  definitely  localized,  but  is  generally  more 
marked  about  the  knees  and  ankles.  Some  swelling  may  be  noticed,  often 
just  al)ove  the  ankle  joints.  Coincident  with  these  may  be  seen  the 
changes  in  the  mouth.  The  gimis  are  of  a  deep  purplish  color,  swollen, 
particularly  about  the  upper  central  incisors,  and  may  quite  cover  the 
teeth.  They  bleed  from  the  slightest  irritation,  and  sometimes  spon- 
taneously. The  child  now  becomes  fretful  and  cross,  sleeps  badly,  loses 
color,  weight,  and  appc^tite.  He  may  become  quite  cachectic  in  appear- 
ance.   All  th(»se  symptoms  con^e  on  very  gradually,  often  with  periods  of 
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a  few  days  in  whk-li  appnrvjit  [inprovoiiient  is  aeeii.  SomctiTnes  thoy  may 
iTiiitiiiue  for  sevtTrtt  wwkt:  witliout  nmkin^  nnv  |HTt'eptible  itiipressiou 
upon  the  chiliFs  previously  good  eoiuJition. 

If  the  di&ease  is  recognized,  and  projier  troatiuent  insfitatcd,  rapid 
improvement  follow**,  with  eoni[»lete  and  permanent  recovery.  If  not 
recognizeti,  and  IIjp  faulty  diet  is  rontiTiued,  the  disease  advanees  to  the 
more  severe  fonn.  The  tenderiie««  of  the  legs  Ijecomes  exquisite,  so  that 
any  movement  or  even  the  sliglitest  t*»U('h  eanses  the  rhihl  to  scream  with 
pain  or  a|>prehenBion.  The  posture  is  very  eharaeteristiiJ.  There  is 
semiflexion  of  thighs  and  legs  and  outward  rotation  at  the  hi}*.    (See  Fig. 


Fio.  19. — SccTBVT   SaowiNQ   CttAiiACTERitrrir   Swsluxos  awd   PoortrnB.     Pt&tiottt  8} 

-  *V      t,}^  f^  exduKively  upon  niaUed  milk  after  the  agp  of  3  monthii.     Epiphyseal 
lit  the  uppc?r  extremity  of  txjth  humeri,  lower  extfviiuty  of  Iwilh  fcmurH  aiirl 
,  i-w   -     ..  icmity  of  left  tibia.     Prompt  und  complete  rcfKJvcry. 


f^  III  \\m  position  the  eliild  often  lies  motionless  and  voluntar)'  move- 
ments of  the  extremities  ean  not  be  exeitetL  Paralysis  h  often  suspected. 
The  disability  is  chiefly  owing  to  the  extreme  pain  vvhieh  motirm  pro- 
vol;e«,  but  may  *h*pend  upon  epipliyseal  separation.  Small  ercliymoses 
are  frequently  si.*en  about  any  of  the  large  joints,  rcsendding  the  ordinary 
**WaekHind-bIue"  spots,  and  these  often  contirm  the  opinion  previously 
formed  that  the  ebild  !»as  met  witti  some  at^ideut*  The  swelling"  near 
the  joints,  particularly  the  knee,  may  be  so  great  that  the  limb  is  nearly 
twice  the  size  of  its  fellow.  The  buccal  symptoms  are  usually  striking* 
In  addition  to  spongy,  swollen,  !»Ieeiling  gums,  dark  purplisli  bags  may 
be  seen  over  teeth  not  yet  through.  There  may  be  bleeding  from  Uiii 
n>of  of  the  mouth  or  from  the  pharynx.  Tlie  pain  h  sometimes  so  severe 
as  seriously  to  interfere  with  taking  foiHl :  there  is  morliTutt'  thougli  rarely 
extreme  salivation,  Hlood  may  l)e  vomited  or  paij^sed  with  the  feeea  or 
the  ofine.  In  the  seven*  eases  the  sttHds  are  ran^ly  normal,  more  or  less 
catarrhal  ciditii-  usually  being  present.  The  general  etnulitirm  is  one  of 
grave  anemia,  aei^jmpanieil  by  a  marke<l  cachexia  ami  progressive  uast- 
iug.    The  child  crie^  almost  i*tinstantly,  sbH?ps  little,  and  is  truly  a  pit- 
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inJjl«.»  ubjtH'l.     Sliglit  ft'VL*r  is  uwually  present;  aud  in  some  t>f  tlie  mc>re 
fiipidly  pro^^rcw4ing  vAt^v^  with  extensive  letiions  a  tfiii|xTatiire  of  102**  or 

^JO*i^  K,  is  rfiinrnnti.  liiiU't^s  recoguizeil  and  the  cause  removed,  the  con- 
dition grow8  steadily  worse,  the  symptoms  ctjiitinuiDg  until  death  occurs 
either  by  glow  aj^thenia*  or  suddenly  from  heart  faihire,  or  from  some 

'inlerenrn'iit  tlisL^HsCt  such  as  ljrotJ<  !iopueumcmia  or  acute  gastro-enteriti8. 
The  duration  of  the  ilhies8  in  tlie  fatal  eases  is  from  two  to  four  months. 
The  on^et  is  gradual  in  the  great  majority  of  I  he  case^.  the  earliest 
8yniptc>iu8  noHrcd  in  tlie  onler  of  frequrney  hciug  pain  nod  tenderness 
of  the  legs,  soreness  and  spon  gin  ess  of  the  ginns,  disability,  anemia, 
cutaneous  heniorrhnges,  and  very  rarely  henmluria. 

Paiu  and  te/iderne."*s  are  very  prominent,  being  noted  iJi  about  1'-*j  per 
cent  of  the  cases;  in  tiie  majority  they  are  present  only  on  motion  or 
hamlling.     Tbe  locnlinn  of  tfie  pain  and  tendernt'ss  in  184  cases  was 

'  ftjllovvh  :     LouiT  cxtreniilics  alone,  XXl :  u|>per  cxlreniitics  alone,  2  ;  lower 
and  upper,  Vi;  lower  and  trunk,  7.     In  all  but  two  cases,  Iberefore^  tlm^ 
lowc»r  extrejuiti4*s  wi-iv  afTtn'ted,  the  lower  part  of  the  thigh  and  the  leg 
just  above  tht*  ankh*  iu^iug  the  ut^ua!  seat. 

Disability,  or  pseudo-paralysis,  is  a  very  comraon  symptom,  and  in  all 

LBevere  <*88eK  a  constant  one.     It  exi*^ts  in  varying  degrees  frtun  a  slight 

Etlisiuc'liiuition  to  use  the  limb  to  conqdete  helplessnesH.  In  many  cases 
it  is  more  murkcd  tlniu  the  |>nin.  and  has  led  to  a  diagnosis  of  polio- 
myelitis. 

Swelliugs  nre  associated  witli  pain  and  tenderness  in  most  of  the 
severe  castas.  They  are  most  marked  near  tlie  joints,  but  may  extend 
for  sotne  di>itjimo  along  the  shafts  of  the  bones.  In  nearly  all  cases  the 
hu^ation  is  the  lower  part  of  the  thigh  or  the  lower  part  of  the  leg,  aud 
usually  of  both  sides.    Swellings  are  occasionally  seen  at  the  shoulders  or 

Lurrists;  in  rare  cases  there  may  be  swelling  about  the  ellM)W8  or  hips  or 

Pover  the  ribs,  scapula,  or  ilium.  Kedness  is  not  generally  ]>reseut,  but  the 
parts  uuiy  have  a  dark  purplisli  color.  It  is  to  the  hemorrhages  that  both 
tiu'  swellings  urul  the  diseoioration  are  chiefly  due.  There  is  often  marked 
edema  tif  the  atfected  limbs. 

Protrusion  of  the  eyeball  is  present  in  a  small  proportion  of  the 
cases;  an  extreme  exophthahnus  is  sometimes  seen,  and  is  due  to  orbital 
hemorrhage. 

The  gums  are  nffecttHl  in  nearly  all  mses,  the  exceptions  being  those 
[>gnixed  and  treateil  early.  Hemorrhage  occurs  in  about  one-half  the 
uses,  and  frequently  there  is  uleeration  m»t  unlike  that  of  a  mercuriaJ 
stomatitis.  It  is  rather  curious  that,  though  the  lower  teeth  are  cut  first 
the  ujipcr  gum  is  almost  always  ntost  atTected,  and  in  the  milder  eases 
usually  ah»ne  involved.  Of  45  tiises  in  which  no  teeth  had  been  cut,  the  , 
gums  were  affected  in  IJ-I  and  normal  in  21.    This  is  snflicient  to  disprove] 
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the  old  opinion  that  the  giinit?  are  afTt^'tud  only  when  teeth  have  appeared. 
The  severe  infliuiimation  am!  ufreratinn  sometimes  seen  seem  to  be  ttie 
result  of  secondary  infection. 

Hemorrhages  beneath  the  skin  are  present  in  about  half  the  cages. 
They  are  rarely  extensive,  usnally  mnltiple,  and  their  location  is  no 
doubt  often  determined  by  a  flight  traumatism.  Plemorrhages  from  the 
mucous  membranes  are  not  quite  so  frequent.  There  may  be  bleeding 
from  the  gums,  nose,  bowels,  and  rarely  from  the  stomach.  Hemorrhages 
in  most  cases  are  frequently  repeated,  but  seldom  profuse. 

Epiphyseal  separation  is  seen  in  most  of  the  very  severe  eases.  It  is 
most  frequently  either  of  the  lower  epiphysis  of  the  femur  or  the  tibia,  or 
the  upper  epiphysis  of  the  humerus,  and  is  often  bilateral.  The  actual 
geparation  may  be  caused  by  some  slight  injury,  the  condition  of  the  bone 
predisposing  to  this  occurrence.  In  several  cases  of  our  own  with  sep- 
aration which  rewvered,  rapid  nnion  occurred  under  anti-scorbutic  treat- 
ment. 

Early  in  the  disease,  even  thougli  marked  swelling  of  the  limbs  may 
be  present,  an  X-ray  examiuatian  may  sliow  little  or  nothiug.  The  sub- 
periosteal  hemorrhages  can  not  usually  be  made  out  nntil  there  is  a  deposi- 
tion ID  tlie  effusion  of  the  salts  of  ealcinm.  Then  they  ap[»ear  with  great 
cleHrness  as  epindlc'Shaped  thickenings  of  the  bones,  sometimes  ruumng 
the  whole  length  of  the  diaphyscs.  These  are  absorbed  very  slowly  and 
reqtiire  weeks  or  montlis  to  disappear.  Changes  at  the  epiphyses  are 
also  found.  Tliey  consist  in  distortions  and  irregidarities  of  the  normal 
line.  Separation  of  the  epiphysis  can  be  occasionally  made  out.  Some 
rachitic  changes  also  can  usually  be  recognized. 

Anemia  is  slight  in  the  early  stage,  but  increases  as  the  disease 
jjrogresises.  Blood  examinations  may  show  marked  reduction  of  the 
hemoglobin,  sometimes  to  thirty-five  or  forty  per  cent ;  also  in  nearly 
all  cases  a  proixirtionate  reduetion  of  the  red  cells.  The  changes  are 
those  of  an  ordinary  secondary  anemia. 

The  urine  contains  albumin  in  about  one-fourth  of  the  cases;  in 

nearly  half  of  those  ctjutaining  albumin  casts  also  are  found.     In  rare 

.  eases  hematuria  is  an  early  symptom.     Blood  cells  usually  in  moderate 

numbers  are  found  in  practically  all  but  the  mildest  cases,  and  are  of 

some  diagnostic  importance, 

Evidencea  of  general  malnutrition  are  present  in  all  advanced  caseii, 
varying,  of  course,  greatly  in  degree.  In  a  few  infants  under  our  own 
observation  the  weight-,  color,  and  general  appearance  of  health  have 
continued  in  spite  of  very  decided  local  symptoms.  In  most  of  them  the 
impaired  nutriti<jn  is  shitwn  by  loss  of  appetite,  wcasional  attacks  of 
vomiting,  and  still  mure  frequently  by  derangements  of  tlie  bowels, 
which  vary  from  slight  indigestion  to  a  serious  catarrhal  condition  of 
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both  siimll  and  large  intet»tiae.  It  ii:;  willi  the  latter  that  the  discharge 
of  blood  is  usujilly  seen. 

Association  with  Eickets. — hi  the  American  Pediatric  Soc*iety's  in- 
vestigation great  pains  were  taken  to  obtain  definite  and  aeeiirate  data 
regarding  this.  Of  the  eases,  340  in  number,  in  whieli  this  point  was 
noted,  symptoms  of  rickets  were  present  in  152^  or  45  per  cent.  Mild 
grades  of  riekets  are,  of  c*oiirse,  irapossible  for  us  to  recognize.  Post 
mortem,  rickets  is  almost  invariably  fonnd  associated  with  scurvy,  for 
the  reation  that  during  the  age  at  which  8curvy  may  develop  rickets  is, 
in  hospital  patients,  a  well  nigh  universal  disease.  There  is  no  reason 
for  believing  rickets  and  scurvy  to  be  different  forms  of  the  same  dis- 
ease. The  two  most  striking  characteristies  of  scurvy,  viz,,  tendency 
to  hemorrhages  and  prompt  eiirahility  by  fresh  food  and  fruit  juieea, 
have  no  couTdcrj>art  in  rickets. 

Biagnosia. — Tfie  diseatse  with  whicli  infantile  scurvy  is  most  fre- 
quently confounded  is  rheumatism.  In  fully  four-fifths  of  the  eases 
wdiicli  have  come  to  our  notice  this  has  bt  en  the  previous  diagnosis.  The 
extreme  rarity  of  rheimxatiiim  under  one  year  shtjuld  always  make  one 
cautious;  pain  and  tenderness  of  tlie  legs  only,  should,  in  an  infant, 
invuriably  suggest  scurvy  rather  than  rheumatism.  The  extreme  disabil- 
ity has  often  led  to  a  diagnosis  of  poliomyelitis,  but  here  again  the  acute 
tenderness  should  set  one  right.  Many  eases  of  ecur^j  come  into  the 
bands  of  the  orthopedic  surgeon  with  a  diagnosis  of  joint  or  spinal  dis- 
ease. Where  the  swelling  was  mainly  of  one  limb  we  have  twice  know^n 
a  diagnosis  of  malignant  disease  to  be  made,  from  the  cachexia,  the 
shape  of  the  swelling,  the  discoloration,  and  the  pain.  We  have  known 
two  cases  to  be  operated  upon  by  eminent  surgeons,  once  with  a  diag- 
nosis of  sarcoma  and  onee  of  ostitis  of  both  tibiae.  Not  imtil  the  sub- 
periosteal hemorrhages  and  epii)liyseal  separation  were  discovered  was 
tlie  nature  of  the  trouble  suspected. 

The  diagnosis  of  scurvy  seldom  pret^ents  any  difficulties  to  one  who 
has  once  seen  a  ease.  No  one  need  err  if  the  essential  features  of  the 
disease  are  kept  in  mind:  t!ie  extreme  soreness  of  the  legs,  spongy, 
swollen  gums,  swelling  near  the  large  joints,  a  tendency  to  hemorrhages, 
and  usually  a  history  of  the  prolonged  use  of  mme  proprietary  infant 
food,  or  sterilized  or  condensed  milk.  The  epiphysitis  of  hereditary 
syphilis  has  many  syniploms  in  common  with  scurvy,  but  it  usually 
occnrs  at  an  earlier  age  (before  t!ie  flftli  month)  and  otlier  evidences  of 
e}^hili8  are  usually  present.  If  any  dtnibt  exists,  this  will  l)e  removed 
by  the  prompt  improvement  and  generally  rapid  cure  following  an  anti- 
©corbntic  diet. 

Prognosis. — ^This  is  invariably  good  if  the  disease  is  recognized  early. 
No  patients  with  symptoms  so  serious  improve  with  such  marvelous 
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rapidity  as  do  the  great  majority  of  those  with  scurvy,  under  proper 
management ♦  The  iigiires  of  the  American  Pediatric  Society's  report  on 
this  point  are  interesting.  Tlie  average  duration  of  the  disease  before 
treatment  was  begim  in  over  three  hundred  cases  wa^  somewhat  over 
Ihree  weeks.  Jn  eighty  per  cent  t;triking  iniprovenient  wa.^  noticed  dur- 
ing the  first  week  of  treatment,  and  in  forty  per  cent  within  three  days. 
Over  two-thirds  of  tliese  cases  were  well  within  three  weeks,  and  nearly 
one-third  within  one  week,  alter  tlie  beginning  of  ireahnent. 

It  is  only  when  the  disease  is  of  long  standing,  when  the  malnutrition 
is  severe,  or  when  serious  complications,  usually  involving  the  digestive 
tract,  are  present  that  the  symjitoms  persist  and  the  issue  Wi-omes  doubt- 
ful. It  16  difficult  to  tell  what  the  exact  mortality  of  scurvy  is^  Any  case 
allowed  to  go  on  may  result  fatally.  The  younger  the  infant  the  more 
likely  is  this  to  occur.  We  have  seen  five  fatal  cases.  In  one  of  our 
patients  death  resulted  from  hemorrhage  which  followed  an  incision  into 
an  epiphyseal  swelling  at  the  lower  end  of  the  femur,  made  before  the 
patient  was  seen  and  which  persisted  despite  all  treatment.  Barlow's 
early  article  included  thirty-one  cases  with  seven  deaths.  It  is  rare  that 
scurvy  leaves  any  pernuincnt  etlects.  Recovery  is  not  only  rapid  but 
complete.  Relapses  are  extremely  rare  and  have  betni  observed  only  in 
one  or  two  eases,,  where  chronic  indigestion  existed  of  so  extreme  a 
character  that  proper  feeding  was  impossible.  The  afterH^ifects  are 
usually  the  result  of  prolonged  malnutrition,  of  which  the  attack  of 
scurvy  was  only  one  manifestation. 

Treatment. — Prevention  requires  that  all  infants  reared  on  sterilized 
or  pasteurized  milk  should  be  given  other  food  nmch  earlier  than  was 
formerly  thought  necessary.  It  is  not  enough  to  add  gruel  or  farinaceous 
foods.  Fruit  Juices  should  be  begun  as  early  as  the  fifth  or  sixth  month. 
Bt»ginning  with  two  teaspoon fuls  the  amount  may  gradually  be  increa-^ed 
to  two  or  three  tablespoonfuls  daily  and  continued  as  a  regular  part  of 
the  diet.  The  early  use  of  broth  in  wbicli  green  vegetables  have  bi^en 
cotiked  is  also  of  value,  or  the  grated  vegetable  niay  he  given  to  the  infant 
as  a  purfe.  The  treatment  of  scurvy  is  usually  very  simple — vix,,  to  dis- 
continue all  proprietary  foods,  condensed  milk  or  sterilized  milk,  and  to 
substitute  a  diet  of  fresli  cow's  milk,  modi  lied  to  suit  the  child's  digestion. 
With  this  change  alone  improvement  will  soon  begin  and  gradual  recov- 
ery take  place.  However,  when  fresh  fruit  juice  is  added  iniproven»ent 
is  much  more  rapid.  It  should  always  be  combined  with  the  change 
in  diet  Orange  juice  is  to  be  preferred,  but  the  juice  of  any  fresh  rijie 
fruit  will  answer  the  pur|X)se.  Oranges  should  be  sweet  and  fresh.  From 
two  to  four  ounces  of  the  juice  a  day  are  requiredt  best  given  in  divided 
doses,  about  one  hour  Itefore  the  milk-fee<ling.  It  may  be  given  plain 
or  diluted  with  water.     In  some  cases  when  not  well  tulerated  by  the 
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siU>umvh,  It  IS  h^Bl^^hen  at  ni^^ht  when  no  food  i»  taken.  Potato 
aUo  haa  marked  anti-^eorbutic  properties,  and  may  be  given  in  the 
form  of  a  poree  to  infants  as  yoang  as  eight  or  ten  months.  The  only 
really  difficult  c-aMfs  to  manage  are  those  in  which  the  general  condition 
approaches  one  of  mara^mug,  or  when  scurvy  ig  aecompanted  by  marked 
gastric  or  inteirtinal  distnrbanee.  When  an  intestinal  catarrh  is  pressent, 
with  the  lx)Welfi  moving  five  or  six  times  a  day,  one  may  hesitate  to  give 
the  fruit  juice  for  fear  of  increa^^ing  these  symptoms.  In  a  number  of 
instaocea  we  have  seen  intestinal  eymptoms,  which  had  resisted  ordinary 
meajmrea,  immediately  improved  by  the  fruit  juice,  thus  establishing 
their  intimate  connection  with  the  scorbutic  condition. 

Other  things  of  vahie  are  fresh  beef  juice,  and  for  older  children  all 
frei^h  vegetables,  especially  potato.  The  anemia  and  malnutrition  call 
for  iron,  cx)ddiver  oil,  and  other  tonics,  which  should  l^e  given  after  active 
symptoms  of  the  disease  have  disappeared.  Infanta  with  scurvy  should 
be  handled  as  little  as  possible,  and  should  be  particularly  protected 
against  exposure  in  their  extremely  susceptible  condition.  To  relieve 
pain  and  prevent  deformity  the  affecited  limbs  should  be  immobilized  by 
splints  during  the  period  of  marked  symptoms  if  epiphyseal  separation 
has  taken  place,  and  in  many  other  severe  cases. 


I 


RICKETS  (RackUuiy 


Rickets  is  a  chronic  disease  of  nutrition.  While  the  only  important 
anatomical  changes  are  found  in  the  boiav«,  it  is  nut  to  be  regarded  as  a 
disease  of  bone»  but  as  a  very  complex  pathologir-al  process,  the  result  of 
disturbed  nictaboiisni»  which  affects  cfn'cJIy  the  bones,  Injt  also  the  mus- 
cles, ligaments,  mucDus  mcnibraiies^  and  nearly  all  the  organs  of  the  l>ody, 
including  the  nervous  system.  It  occurs  especially  between  the  ages  of 
six  and  eighteen  months.  While  not  a  fatal  disease  per  se,  ricket^s  adds 
very  grc»atly  to  the  danger  from  all  acute  diseai^es  in  infancy,  and  eveji 
to  some  degree  also  to  those  of  later  life. 

The  great  frequency  of  rickets  has  only  recently  been  recognized.  It 
is  probably,  at  least  in  cities,  the  disease  from  which  infants  most  fre- 
quently suffer.  It  has  been  possible  to  determine  this  oidy  since  the 
pathology  has  k*en  firmly  established,  for  many  cases  give  no  clinical 
evidence  anrl  the  disease  can  be  recognized  ordy  post  mortem.  The  symp- 
toms by  which  we  recognize  rickets  are  chiefly  due  to  l>one  changes,  and 
these  must  be  quite  well  marked  before  they  are  discovered  clinically. 
For  this  reason  rickets  may  run  its  course  without  any  suspicion  having 
been  aroused  as  to  its  presence.  Schmorl  found  in  380  consecutive 
autopsies  upon  children  dying  between  the  second  month  and  the  fourtli 
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year,  evidenve  of  ricket^s  in  90  per  t-eiit,  while  i)G,6  per  cent  of  infauts 
between  the  fourth  and  eightli  month  were  rachitic.  There  eaji  he  no 
donl)t  that  among  the  poor  m  cities,  rieketB  is  an  almost  universal  disease. 

Etiology.— Certain  facts  in  the  causation  of  rickets  are  well  known. 
It  is  closely  related  to  improper  feeding  and  had  hygienic  surronndmgs. 
Artificially-fed  children  are  much  more  prone  to  the  disease,  especially 
those  who  are  badly  fed.  Breast  feeding  does  not  entirely  protect  against 
the  disease,  though  it  greatly  TModifies  iU  character.  Severe  forms  of 
rickets  are  not  c*ommon  in  nursing  children  unless  lactation  is  unduly 
prolonged,  as,  for  example,  when  nursing  is  continued  for  fifteen  to 
eighteen  months  without  other  food.  There  is  a  preditijmsition  on  the 
part  of  certain  children  to  acquire  rickets  quite  independent  of  the  ft>od. 
Of  tvro  children  that  are  nursing  the  same  woman,  one  may  develop 
rickets  perhaps  in  a  severe  form  and  the  other  may  escape  it;  and 
allowing  a  rachitic  infant  who  has  been  breast  fed  to  nurse  a  woman 
whose  own  child  is  not  raciiitie,  brings  no  assurance  that  the  rickets  will 
be  cured. 

The  diet  of  children  who  develop  rickets  upon  artilicial  feeding  is 
st  frequently  deficient  in  fat  and  often  at  the  same  time  in  protein* 
while  it  is  apt  to  contain  an  excess  of  carbohydrates.  It  has  been  believed 
that  theiiii*s.t.iniportnnt  factor  is  the  deiciency  of  fat.  Rickets  is  exceed- 
ingly common  in  children  reared  npon  the  proprietary  foods,  nearly  all 
of  which  are  very  low  in  fat  and  contain  an  excess  of  carbohydrates.  It 
is  also  eonimon  in  cliildren  w^ho  are  reared  upon  sweetened  contlensed 
milk. 

According  to  Feer,  infants  in  the  mountainous  parts  of  Switzer- 
land seldom  develop  rickets  although  they  may  have  been  breast-fed 
for  only  a  short  time  and  thereafter  arc  given  a  diet  ahnost  exclu- 
sively of  carbohydrates.  It  is  doubtful  if  diet  has  the  importance  that 
has  been  ascribed  to  it  in  tlie  past. 

Though  animals  under  domestication  suffer  from  rickets,  it  is  impos- 
sible to  produce  the  disease  by  even  the  most  abnormal  diet.  Certain 
experiments  have  been  made  which  show  that  a  condition  of  the  bones 
resembling  rickets  may  be  produced  in  animals  by  a  diet  deficient  in 
calcium  salts,  and  furthermore  that  this  may  be  cured  simply  by  the 
addition  of  these  salts  to  the  food.  The  conclusion  can  not^  however,  be 
drawn  that  rickets  in  children  is  produced  in  this  manner.  In  the  first 
place  the  t>ony  condition  in  the  artificial  disease  is  not  histologically  the 
same  as  that  seen  in  rickets;  again,  rickets  in  the  child  is  not  cured 
simply  by  Uie  adminitstration  of  calcium  salts:  and,  finally,  rickets 
develops  when  these  elements  have  not  been  deficient  in  the  food. 

Rickets  is  essentially  a  disease  of  cities,  Imng  most  often  seen  in 
children  living  in  crowded  tenements  where^  in  addition  to  improper 
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ffjod,  the  liv|ifi«ttn>  numtunimgft  mre  the  pofiregL     For  thU  revson  poor 
vaiitilation,  filth  an<l  lack  of  eunlight  hav^  licen  reganleil  a^  potent  fae- 

tori  in  iif*f*Uu'itv^  the*  tla^^su^.    Their  exact  itifluence  h  dtHkult  to  rleter* 


DUfribuUon  of  HickeU, — It  wai?  fornierly  hehl  that  rickets  wa>  alm<»?<t ' 
ufikjMiW'u  in  many  parts  of  the  worhi.  It  ig  now  apparent  that  prac- 
tically no  region  encapes,  Tlie  greatest  frequency  of  the  disease,  however, 
i«  in  the  temperate  zone.  Tropical  and  s^rni-tropieal  c-ountries  are  rela- 
tively free  from  ricketif*  But  the  inhahitants  of  these  countries,  partic* 
ularly  the  negro  and  tlie  Italian,  when  removed  to  cities  of  the  tewpnite 
sione,  suffer  moist  frequently  and  severely.  In  tlie  cities  of  Ameriin  no 
rate  is  exempt  from  the  diifease.  In  New  York  the  greatest  susceptibility 
y  among  the  negr<ics  and  Italians.  The  extreme  cases  of  riekels  seen  are 
almo*^t  invariably  in  one  of  these  nationalities.  It  is  exceptional  to  see  in 
a  disjien^ary  or  hospital  a  child  of  either  of  these  races  who  does  not 
tdiovt,  to  a  greater  or  leiis  degree,  the  signs  of  rickets.  These  two  southern 
ra<es  seem  to  bear  very  badly  the  climate  and  the  confined  life  of  the 
northern  cities.  So  far  as  our  observations  are  concerned,  there  is  no 
peculiarity  in  the  f<K>d  of  these  people  which  explains  the  prevalence  of 
rickets  among  them,  and  it  must  l>e  attribute'd  to  a  race  peculiarity.  In 
tlie  inriintry,  the  immunity  from  rickets  may  I>e  partly  due  to  the  more 
prevalent  custom  of  maternal  nursing,  and  partly  to  the  better  surround- 
ings, the  increased  resistance  of  the  children  rendering  them  much  less 
siisfTjitible  to  unwholesome  influences  than  children  in  the  cities. 
Among  dispenmry  and  honpital  patients  of  i*ur  large  cities  rickets  is 
exceedingly  common,  and  is  seen  ehicHy  in  the  foreign  elements  of  the 
p4jpulati(ui, 

ScOMon, — This  apparently  has  an  important  iulhienc*e  upon  tlu^  tlcvcl- 
opmrnt  of  (lie  disease.  The  figures  from  four  large  outprttient  clinics 
fhuw  that  from  dun  nary  to  June  there  were  treated  more  than  twice  as 
innriy  ruchitrc  patients  as  frcmi  July  to  I>cccmlH'r.  Sdimorl  has  reported 
that  he  foumi  curly  cases  at  autopsy  rather  more  coraiuonly  in  the  eold 
numths  tfian  in  the  warm,  that  the  most  active  castas  were  consideraldy 
more  fri'ipieut  in  the  cold  months,  and  that  the  vast  majority  of  case^ 
with  evidences  of  healing  were  seen  in  the  eummcr  and  early  fall.  The 
Uflive  symptoms  of  rickets  are  more  frt^quently  seen  and  are  more  severe 
in  the  winter  and  spring.  What  it  is  tliat  determines  tliis  we  are  as 
yet  quite  unable  to  say. 

HiTfidif y.—  The  influeiiee  of  heredity  is  rlrtfieult  to  detrrmine.  It  is 
Ix^lieved  by  some  ext'cllrut  nuthorities  lo  be  a  factor  in  the  production 
of  the  fliscase.  Hiegert  has  reported  numerous  instances  where  children 
with  rat'hitie  parents  developed  rickets  while  other  ehiblren  of  non- 
ruchitie  parents  living  in  the  same  environmejit  and  receiving  the  same 


food  did  not  develup  rirkt»tj$.  EigoiKi  has  given  the  liistory  of  a  woman 
who  was  married  three  times.  By  her  first  and  third  husbands,  who  had 
not  had  rickets,  she  bore  children  who  remained  free  from  the  disease, 
while  by  her  eccond  husband,  who  had  suffered  from  rickets,  she  bore 
five  children,  all  of  whom  developed  rickets.  Tliere  eeeraa  to  be  no 
greater  reaiion  for  denying  the  influence  of  heredity  in  rickets  than 
there  is  in  arteriosclerosis  or  tuberculosis. 

Previowi  Disease. — Rickets  not  infrequently  develops  in  syphilitic 
children;  the  connection,  however,  Beems  to  be  no  closer  than  with  any 
other  cachexia.  Chronic  diwrdcr^  of  the  fligestivc  tract  gometimes  pre- 
cede and  oftcji  follow  the  development  of  rickets.  It  appears  to  develop 
quite  independently  of  previous  disea«;e. 

T?jckets  affects  both  sexes  with  equal  frequency*  The  symptoms 
n«ually  manifest  tliemselves  between  tiie  sixth  and  eighteenth  months, 
(-ongcnital  and  late  rickets  will  be  considered  separately. 

Experimental  Bickeia, — Kickets  in  never  found  in  wild  animals:  in 
those  under  domestication,  especJidly  wltli  in-breeding,  it  is  by  no  means 
unusual.  In  zoological  gardens  it  is  quite  prevalent.  It  would  appear 
feg«y,  therefore,  to  produre  ritkets,  Init  the  attempts  have  been  almost 
always  unsuccessful.  By  ilepriving  nnimals  of  cakium  and  phosphorus 
severe  lesions  of  the  bones  have  been  produced,  enlarged  epipliyses,  bend- 
ing of  the  Ijones  and  even  fractures,  but  the  condition  is  an  osteoporosia 
and  not  rickets. 

By  bacterial  inoculation  ^lorpurgo  produced  true  rickets  in  white 
rats.  Findlay  restricted  the  activity  of  puppies  and  saw  rickets  develop, 
Klose  and  Matti  claim  that  true  rickets  resulta  in  dogs  from  early 
thymus  extirpation.  It  is  umlonbtedly  true  that  rickets  did  follow  some 
of  their  operations,  but  that  it  was  due  to  the  removal  of  the  thymus 
^fleemj;  opt»n  to  question. 

Fatholo^. — Hirkets  is  a  disorder  of  nutrition,  the  result  of  some 
disturbance  of  metabolism  in  which  calcium  plays  a  very  imfwrtant  role. 
The  exai't  nature  of  this  disturbance  is  not  yet  understood.  Three*  theories 
have  be<»n  advanc<Ml  in  expbioatiun  of  the  deficiency  of  calcium  in  the 
Ijonea,  whicii  is  the  most  striking  characteristic  of  the  disease*  The  first 
one,  that  rickets  is  tlue  to  a  lack  of  cabium  in  the  foml.  is  not  supported 
either  by  clinical  or  expcrimcjital  evidence.  The  second  theory  is  tliat 
the  dijieade  is  due  to  an  increased  excretion  of  C4ilciura  as  a  result  of 
dii^turlmncos  of  digestion.  It  is  very  likely  that  the  increased  excre- 
tion of  cah'ium  occurs  only  in  rachitic  children.  Diet  alone  or  dis- 
turl)ed  chemical  processes  are  not  sufficient  to  account  for  it  The  third 
theory  advanced  is  that  although  sufficient  calcium  is  furnished  in  the 
ftx)d,  it  is  excreted  in  excess  because  the  Ikuics  are  iniapable  (jf  aljsorbing 
it.    Thia  h  the  theory  that  has  the  most  clinical  and  experimental  cvi- 
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t]t*nrc  in  its  favor;  though  what  produces  the  incapacity  of  the  bone 
rot  a  til  riikumi  is  quit43  unknown. 

Leaionft. — The  only  c^nBtaut  and  characteristic  leeions  of  rickets  ard 
'found  iti  the  bones;  these  changes  are  8ot11eieiUly  definite  to  give  it 
place  as  an  eHsciitial  disease.  One  of  the  most  striking  features  of 
rachitic  bones  is  tlieir  unnatural  flexibility.  This  is  due  to  the  lack  of 
mineral  mliii  in  the  bones  and  eHpeeially  to  the  lack  of  calcium.  Nor- 
mally bone  contains  about  one-third  organic  and  two-thirds  inorganic 
matter.  In  marked  rickets  the  propjrtions  are  reversed,  the  bonee  often 
containing  twice  as  much  organic  as  inorganic  matter.  While  all  the 
inorganic  elements  are  actually  diminished  the  phosphorus  and  mag-- 
nesium  may  be  relatively  increased.    The  chief  loss  is  in  the  ealeium. 

The  changes  in  the  shafts  and  fiat  bones  are  universal.  Those  at  the 
epiphyses  show  a  marked  parallelism  with  tlje  activity  of  growth.  Wlicre 
growth  is  most  rapid  the  lesions  are  most  advant-ed.  The  middle  ribs  are 
earliest  and  chiefly  affet-ted,  then  the  other  ribs  and  the  Jower  femoral 
epiphyses*  the  lower  extremities  of  the  radios  and  tibia,  and  eventuaHy 
in  some  cases  all  the  long  bones,  including  the  metacarpal  and  the 
|>bahinges.  There  are  characteristic  changes  in  form.  The  most  con 
slant  is  enlargement  at  ttie  epiphyses*  which  is  most  strikingly  seen  ai 
the  lower  extremities  of  the  radius  and  tibia  and  at  the  costochondral 
junction  of  the  middle  ribs.  All  the  sharp  angles,  borders  and  prom- 
inences of  the  bones  are  effaced.  The  curvatures  of  rachitic  lxme«  are 
allowed  by  the  mcreased  flexibility  due  to  the  lose  of  mineral  salts.  They 
may  be  due  to  a  variety  of  causes.  Some  are  simply  an  exaggeration  of 
the  normal  curves  much  increased  by  the  swelling  of  the  epiphyses;; 
others  are  due  to  muscular  art  ion,  to  atmospheric  pressure,  to  some 
unnatural  posturci  such  as  the  cross-legged  position,  to  the  weight  of  thet 
lindjs  or  the  weight  of  the  l>ody.  Marked  deformity  is  usually  due  to 
displacement  of  the  epiphysis  or  to  fracture.  Displacement  of  the  epi- 
physes is  rare  except  in  the  ribs,  where  it  occnrs  to  a  certain  extent  in 
every  advanced  case.  Fractures  of  the  long  hones  are  very  common- 
Tlie  bones  most  frequently  Ijroken  are  tlie  radius  and  ulna;  next  in  order 
the  rihs,  humerus,  femur,  fibula  and  clavicle.  The  fractures  are  usually 
of  the  green-stick  variety  with  more  or  less  impaction  and  are  generally 
followed  by  the  producticiu  of  considerable  callus,  tiiough  sid>pcriosteal 
solution  of  continuity  is  occasionally  found  wuth  no  deformity  and  littl© 
if  any  callus.  When  ijeuding  ocrurs  there  is  a  production  of  new  tissn® 
beneath  the  periosteum  to  compensate  for  the  mctlianical  disadvantage 
of  position  in  which  the  new  hone  is  plac^ed.  The  shafts  are  frequently 
greatly  thickenetl.  The  principal  chaiige  in  the  form  of  the  flat  bones 
consists  in  the  produt-tion  of  large  bosses  or  prominences  u[>oii  the 
parietal  and  frontal  bones,  due  to  an  increase  of  vascular,   immature 
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bone   bpumtli   the   peritisluiiiiK      Bcjgges  are  fomul    ulirtr    Ihi'    titirma 
lii'Jiiliiif^  |»rocliKx?«  the  |ireaie**t  stress  upon  the  bone.     The  ijeheieuey  in 
fiildum  liver  aroan  in  the  oiripitftl  Imue  that  are  thin  even  Trnth*r  minual 
LxmA i tions,^ Hows  them  to  iiideiil  iindiir  the  fingrr;    This  ii^^  mmtotabes. 

In  a  jongitiHlinal  Reetron  of  one*  of  the  long  bonea  the  prmcTpid 
eha;ige^  ft<^en  at  the  extreniify  U  that  the^rartihiginous  layer  whirh  unites 
the  e£ij>hysTs  lintl  the  shaft  is  very  much  enhir^ed  hoth  in  width  antl 
thiekness,  the  latter  lining  sometimes  four  or  five  times  the  norniul.  The 
transitional  zone  Is  a  whitish  or  bhiij^h-wliife'  color,  rather  softer  than 
normal  <'artihi>;«\  On  one  side  it  hlemls  with  llie  eartrlage  of  Hie  efnphy- 
sis,  on  the  other  it  presents  an  irregular  dentated  border.  The  nor- 
mal red  marrow  may  eease  a  quarter  or  half  on  ineh  from  the  epiphvf^is, 
its  place  being  taken  by  a  light  gray  or  whitish  layer  that  microscopifjilly 
is  Been  to  be  fibrous  tiasue.  The  replacement  of  so  much  marrow  is 
[XThap.^  the  rea^son  for  gome  of  the  anemia  that  is  pronn'uent  in  Revere 
rieki'ts.     The  epiphyseal  eenters  of  ossification  are  but  slightly  atTected. 

In  the  procegts  of  liealing  the  epipliy^eal  swellings  slowly  diminish  in 
Hize  and  may  quite  disappear;  the  slight  curviitures  may  be  entirely  over- 
come and  the  greater  ones  much  les*iened.  8ume  of  tin?  kuig  bones  remain 
mcifi*  or  less  fiermanently  thickened  and  with  a  denser  and  thicker  cor- 
tical layer.  The  beading  of  the  ribs  becomes  ahnojst  imperceptililc;  the 
Im)s»cs  upon  the  skull  shrink  very  markedly  and  may  leave  n-arcely  a 
trace  of  their  existence.  In  m<]fst  rases  excH?pt  in  Italians  and  negroes  the 
active  proci^sg  in  rickets  cometi  to  an  end  by  the  lime  the  child  is  two  and 
A  lialf  years*  nM,  of  fen  at  two  years. 

Virro$coptcal  Appearances, — When  norniftl  conditions  obtain  at  the 
epijdiyses,  the  caHilaglnouis  rntercrllular  subslaru-e  between  the  h»west  of 
the  ftCiir  layers  of  cartilage  cells  bcioines  infiltnited  with  calcium,  f«»rm- 
ing  rigid  columns.  These*  direct  the  vessels  budding  up  from  the  marrow 
tigain.'^t  tht*  cartilage  cells  which  are  therj  destroyed  l>y  erosion.  The  col- 
umns theniHelves  are  partly  consumed  by  oeteoblaats  but  the  remains  of 
them  net  as  the  centers  around  which  bone  is  formed  by  osteoblastic  activ- 
ity. The  new  bone  is  first  fornuxl  as  osteoid  tissue,  which  dilTiTs  from 
mature  Imiuc  only  in  its  containing  no  calcium.  When  it  absorl)s  calcium 
it  becomes  true  bone.  It  absorbs  calcium  m  soon  jifter  its  formation  that 
only  a  narrow  layer  of  osteoid  tissue  is  ever  found  in  health.  Marrow 
wUs  acc*fmipany  the  capillary  bK>ps.  The  cartilage  itself  is  n<*urishiNl  by 
Teaaels  that  spring  from  the  perichondrium  and  run  transversely  in  the 
ao-called  cartilnge  canals.  Throughout  the  whole  skeleton  all  the  lK>nc  m 
dl  calcilieil  with  ihe  exception  of  the  narrow  zone  of  ost<H)id  tissue. 

In  rickets  the  most  striking  feature  is  the  presence  of  large  amount« 
of  limidess  l»nne,  «»r  oste<»id,  throughout  the  whole  skeleton.  It  is  more 
IJiark«'d  in  Knni*'  >i1iiatic*o^  tluo!  ittlurs  l»iit  it  i>  a  onivfi-^al  protest.     At 
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the  epiphyges  tlie  i^alriuni  is  also  al»s<'nt  rrom  tli<*  iiilert rlluhir  ground 
siil)titaii(x\  Till*  iiijirrow  \e8S('ls  jrrc  not  iliri'<'tnl  a;:tMnst  Urs  ivlh  but 
they  grow  in  all  fliTorti<>ns,  breaking  up  the  uoriiial  lontour  of  the  ejii- 
physeal  line*  Some  of  the  cartilage  grows  down  unclistnrhed,  or  islands 
of  cartilage  cells  are  formed  and*  not  destroyed.  The  cartilage  ig  not 
formed  in  excess.  It  is  found  in  excess  because  it  is  allowed  to  remain. 
The  transitional  zone,  or  ''metaphysis;'  is  weakened  and  nature  attempts 
to  remedy  this  by  the  pniductiun  of  fibrous  tii^sue  and  osteoid  tissue.  In 
this  way  the  metapbysis  is  increased  greatly  in  diameter  and  also  in 
thickness;  for,  on  account  of  its  inelasticity,  it  expands  laterally  as  the 
result  of  muscnlar  action  or  weight  and  does  not  return  io  its  former 
position.  Vascularization  of  the  mctaphysis  is  accomplished  liy  a  per- 
sistence of  the  cartilage  canals. 

When  healing  lakes  place  the  osteoid  tissue  in  the  tint  bones  and  the 
sJiafls  of  the  long  bones  absorl»s  calcium,  and  the  transformation  into 
normal  liojie  is  rapidly  completed.  At  the  epiphysis  the  first  step  is  the 
deposition  of  calcium  in  the  cartilage  on  the  epiphyseal  side  of  the  last 
curtilage  canals  i)crsisttng  in  the  metaphysis.  Vessels  from  these  bud 
back  and  destroy  the  cartilage.  The  metaphysia  is  thus  protected  from 
a  further  prod  action  of  cartilage.  That  which  remains  is  gradually  tlis- 
inlegrated  and  normal  bone  takes  the  place  of  tlie  osteoid  tissue  and 
connective  tissue.  There  is  no  anatomical  explanation  of  the  deficient 
growth  whicli  is  occasionally  encountered.  It  nmst  result  from  perma- 
nent damage  to  the  function  of  the  proliferating  zone  of  cartilage  cells. 

Healing  is  not  always  a  continuous  process.  Kelapses  of  the  disease 
oceUT-  Ae  proof  of  tliis  lines  of  calcification  may  l>e  foimd  buried  in  the 
rachitic  zone.  Two  and  occasionally  three  of  these  are  encountered. 
They  represent  abortive  attempts  at  healing. 

Visceral  Lfmons. — These  are  not  infrequent,  but  are  not  essential  to 
rickets.  lo  the  lungs  they  are  due  to  deformities  of  the  chest  wall  and 
to  complications.  Beneath  the  deep  lateral  furrows  which  are  so  com- 
mon, there  is  found  a  part  t*f  tlie  lung  in  a  state  of  more  or  less  complete 
collapse.  This  is  accompanied  by  emphysema  of  the  portion  just  ante- 
rior to  it  Acute  and  chronic  bronchitis  and  broncfiopneumojiia  arc 
exceedingly  frequent.  A  low  grade  of  chronic  catarrhal  itdiannnation 
of  the  stomach  and  intestines  is  common,  and  is  often  associated  with 
dilatation  of  these  organs.  The  spleen  Is  enlarged  in  most  cuses  during 
tlie  period  of  active  symptoms.  This  is  usually  moderate  in  degree. 
The  swelling  of  the  spleen  is  chiefly  due  to  simple  hyperplasia.  Enlarge- 
ment of  the  liver  is  less  frequent,  and  may  occur  with  or  without  that  of 
the  spleen.  There  are  no  constant  changes  in  the  structure  of  these 
organs.  The  lymph  nodes  are  frequently  enlarged.  This  is  due  to 
simple  hyperplasia,  and  has  no  dose  eonneetion  with  rickets.     Cerebral 


i 


RICKETS 


247 


ehanges  are  rare,  and  those  rlogcnlwd  are  rather  of  accidental  occurrence 
than  dcjHMnlnit  ujnni  tht*  rachitir  process.  As  statt^l  under  Symptoms, 
enlargemeiit  of  the  ficad  is  usually  due  to  thickening  of  the  cranial  bonci^ 
Although  liydroivphalus  is  oceasioually  seen,  it  i^  extremely  flotibtfiil 
H'helhcr  it  is  more  frequent  than  in  patients  not  nuhitic,  Ilypertrophv 
of  ilie  brain  has  bi^en  described  in  eoniiection  witli  rickets,  but  as  yet 
thi^  dtKiis  not  seem  to  Ik;  establiy^hed  by  sutlieient  imtliolotrical  evidence. 
The  muscles  are  tlabby  from  imperfect  nutrition*  and  sometimes  atrophied 


FlO.  20, — CoBTarHovnR.\L  JcNmoN  in  Ma-Rkbd  RicmcTfit  (A)  runtilaBB^  (BJ  llllii  CC| 
mfiitwa  of  cartUivge  eetls,  (D)  iiietaphyitiit  or  trantfitiomil  xom*,  c^ftrnpOMd  of  OUUm  ol 
eArUlufft'  ctfiU,  osteoid  tUsue,  hicHtd  veseel«  and  fibroua  ria^^uo,  Norront  mmrrow  ixi 
tUin  soiu?  in  abHent. — Notts  that  ihv  »piphyaiial  Hue  no  lun«t45r  t^jditt.tt. 

from  disuse,  but  no  essentia!  anatomical  changes  have  been  demonstrated 
in  them. 

SymptomB, — The  symptoms  upon  which  a  diagnosis  of  rirkets  can  lie 
based  arc  chiefly  lK)ny  syn»ptoms.  Lesions  of  the  hones  mu^t  exist  some 
weeks  beforiTthey  reach  a  degree  that  can  be  recognized  clinically. 
8chmori  has  found  nncroscopical  evidences  of  rickets  as  early  as  the 
end  of  tlif  secinul  month-  In  the  vUnw  we  si^hhun  s<*e  unmistakable 
rickets  before  the  fourth  or  (Ifth  montlt.  A  well-marked  case  of  rickets 
makes  a  striking  picture   (Plate    III),  and  one  not  easily  mistaken* 
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T\wT<i  are  Been  the  large  head,  lx*arlerl  ribs,  narrow  chest,  prominent  ahdo- 
nu'ii,  Hynnnctrical  nwellin^^H  of  tlie  epiphyses  of  the  wrists  and  ankles, 
and  c u r va t u re& sjj Ike j?xtrcrni ties.    The  Beginning  of  symptoms  is  iiearTy^ 
alwavH  insidious,  and  tlie  patient  does  not  usually  come  under  observation 
until  they  have  existed  for  several  weeks,  often  several  months. 

Kaklv  SymitoM8. — The  most  constant  early  symptoms  are  sweating 
of  the  hcrad,  extreme  restlessness  at  night,  constipation,  beading  of  the 
ribs,  and  craniotabt^s.  1'he  lic»ad-sweatlng  is  rarely  absent,  and  may  con- 
tinue for  several  months.  It  is  especially  profuse  during  sleep,  the  per- 
spiration standing  out  in  large  drops  upon  the  forehead,  often  being 
sufficient  to  wet  the  pillow.  This  is  one  of  the  causes  of  the  nasal  and 
bronchial  catarrhs  so  common  in  rachitic  infants.  There  is  marked  rest- 
lessnc^sH  during  sleep:  the  children  tossing  about  their  cribs,  kicking  off 
the;  (riothes,  and  never  having  the  quiet,  natural  slumber  of  healthy  in- 
fants. This  may  be  due  to  many  causes,  but  when  persistent  and  asso- 
ciated with  marked  perspiration  of  the  head,  rickets  should  be  suspected. 
Jn  many  rachitic  infants  serious  nervous  symptoms  may  be  seen  due  to 
associated  tetany,  such  as  laryngismus  stridulus,  and  general  convulsions. 
Constipation  is  frequently  seen  as  an  early  symptom,  although  it  is  more 
marked  in  the  later  stages  of  the  disease. 

The  beading  of  the  ribs  is  almost  invariably  the  first  appreciable 
clnmge  in  the  bones,  and  it  is  well-nigh  constant.  This  forms  the  so- 
caNed  "rachitic  rosary,"  consisting  of  nodules  at  the  line  of  junction  of 
the  costal  cartilages  and  the  ribs.  It  may  be  slight,  or  there  may  be  a 
row  of  knobs  as  large  as  small  marbles.  In  many  cases  with  marked 
thoracit!  deformity,  little  or  no  beading  of  the  ribs  is  seen  externally, 
although  at  autopsy  it  is  found  to  be  very  marked  upon  the  internal 
surface^  of  tlu'  clicst.  Tlic  costochondral  junctions  of  newly-born  infants, 
('s|)(Mially  the  more  vi^rorous  ones,  are  readily  ])alj)ablc.  Care  should  be 
taken  not  to  confound  these  ^^  ith  the  raciiiti(;  rosary  which  apjU'ars  only 
after  several  months.  In  infants  under  six  months  there  may  be  found 
soft  sj)ots  in  the  cranium,  usually  over  the  o<*cij)ital  or  posterior  j)ortions 
of  the  parietal  hones.  Tliese  are  from  one-fourtli- to  one  inch  in  diam- 
eter, and  tliere  are  usually  several  of  them  present.  Wy  j)ressure  witli  tlK^ 
tin^M'r  they  give  a  sort  of  j)arc]iment-crackling  sensation.  This  condition 
is  known  as  craniotahes.  C'raniotahes  is  a  rachitic  manifestation  and 
(lepends  in  no  wise  upon  syphilis.  A  rachitic  cachexia  is  not  usually 
jn'csent  until  the  symptoms  have  existed  for  several  months,  and  in  many 
cases  it  is  not  seen  at  all. 

l>i:F()KMrnMs. — The  dt^formities  of  rickets  are  almost  invariably  sym- 
metrical in  character,  and  usually  numerous.  In  extreme  ca>es  almost 
every  bone  in  the  body  is  atTected. 

llvad. — This  usually  appears  to  be  too  large,  and  although  it  may  not 
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Showing  the  larice  head,  narrow  chest,  iiroaiiiietit  Abdomen,  m&rked  eiilargeni«*iit 
of  the  epiphy«c«  At  the  wri.'itA  and  aaklca.  Th«re  arc  Aiao  aurvaturea  of  the  foreanna  and 
leCP  which  are  not  so  well  shown. 

The  patient  a  child  twu  and  a  half  years  old. 
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\m  greater  in  (Mrcnimfcrciu'O  tlian  that  of  a  healthy  pIhIiI  of  tho  mme  a^'e, 
it  h  outof-proporiioii  to  tiw  rest  of  Uic  \yody.  In  niarked  t-ases  the 
iiR-reaae  m  oi renin feiviu-e  may  he  orio  or  two  irirhes?.  The  eJiiar^xrniLvnt  is. 
ehicfly  due  to  thiekeiiing  of  the  eraiiial  bones.  In  one  case  with  marked 
tfelornntj,  we  found  the  sknll  over  the  i>arietal  htniej^  Jialf  an  inch  in 
ihiekness  (FIjt-  ^1).  This  thiekenin^^  diminishes  with  recovery,  but  In 
mo6t  eases  the  head  remains  tfiroughmit  life  larger  than  it  should  be 


Fio.  21. — Raceme  Skull.     From  colori»d  child  two  yeiirs  old,  homouiii  .^i  Liou,  inner 
siirfWoe;  abowlng  thiokenmg  of  the  boneA,  rsApx^oiiilly  the  frontnL  utid  o[i«n  foulAticL 


The  shape  of  the  rachitic  head  is  somewhat  square  (Fig.  22),  owing  to 
tlie  formation  of  large  bosses?  over  the  parietal  and  frontal  eminences. 
It  is  flattened  at  the  nceiput  from  pressure,  and  Hatlened  also  at  the 
vertex.  In  i*xtreme  cases,  the  prominences  ii|Kin  the  frontal  and  parietal 
bones  may  be  bo  great  as  to  produce  quite  a  marked  furn)w  along  the  line 
of  the  saj(ittal  and  frontal  sutnrej?,  and  one  at  right  anj^lc!?  to  this  along 
the  eoronid  suture  (Vi^.  23).  Thin  cunditiun  givr.s  nnui^ual  prt»minrnt»e 
to  the  forehead.  Itlarked  deformity  of  the  head  has  been  observed  in 
about  one-third  of  our  ea^es.     Tlie  sutures  may  reumin  open  for  an 


ijiiiitttural  time,  o^-casiomilly  until  tho  ciid  of  i\w  first  year.    Tlie  fimtanel 
is  iatemjclogin^  heiiig  fr<^u(»ntly  found  o])cn  at  twojBud  aTialf,  ami 

somotmieia  cvon  at  three  years. 
Often  at  i^igliteeii  or  twenty 
jnonths  the  fontanel  is  two 
ijiches  in  diameter.  The  veins 
of  the  seal  [J  are  often  promi- 
nent, and  the  hair  k  frequently 
worn  from  the  occiput,  owing  to 
restlei^sness  during  sleep.  Oe* 
casionnlly  rickets  and  hydro- 
ceplialus  are  associated,  but  the 
jis8ociation  is  aeeidental. 

Chest, — Beading  of  the  ribs 
has  already  been  rnentioned. 
This  is  the  most  eharftctcristic 
feature^  hut  in  the  majority  of 
cases  there  are,  in  addition, 
lateral  de]>reii8ioD8  over  the 
Inwer  third  of  the  chestrat  IHe 
line  of  junction  <>r  llic_  earti- 
lages  with  the  ribs,  wijli  ever- 
siou  of  the  lower  border  of  the 
Iji  aevere  cases  these  depressions  or   furrows  arc  so  great  as 


Fici.  22. — Raiuitjc  HtAu,  ii:iiK»ii  « liiM  two 
years  olci;  8tinan\  |>roTriitic?iit  forf*h<*tid  an<l 
flat  vert«*x. 


ribs. 


Flo,  23,— Rachitic  Skull  rnou  a  Child  Ok^  Yeab  Old,     ShowitLg  fiv>Dittl  aad  parivtiil 

tx>aB08  aiKi  wide  fontanel. 
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to  cause  serious  deformity  (Plate  IV).  Usually  there  is  a  great 
diminution  in  the  transverse,  and  an  increase  in  the  anteroposterior, 
diameter  of  the  chest.  Fig.  24  shows  the  outline  of  the  chest  of  a  rachitic 
child  of  two  years,  compared  with  that  of  a  healthy  child  of  the  same  age. 
Another  frequent  deformity  is  the  "rachitic  girdle,^'  which  consists  in  a 
transverse  depression  about  two  inches  broad,  extending  from  one  side  of 
tlie  chest  to  the  other,  a  short  distance  above  its  lower  border.  The  chest 
wall  yields  at  the  attachment  of  the  diaphragm  which  becomes  more 
nearly  horizontal.  As  a  result  of  this  the  liver  becomes  somewhat  dis- 
placed downward.  Marked  thoracic  deformity  was  seen  in  about  twenty 
per  cent  of  our  cases,  but  in  only  a  sniall  proportion  was  the  chest  nor- 
mal. 

The  factors  in  the  production  of  the  thoracic  deformity  are  the  con- 
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FiQ.  24. — ^A,  HoBUONTAL  Section  of  a  Rachitic  Chest,  child  two  years  old,  showing 
lateral  furrows;  B,  Section  of  Chest  of  Heai.tht  Child  of  the  Same  Aqe. 

traction  of  the  diaphragm,  atmospheric  pressure,  and  soft  chest  walls, 
these  yielding  at  the  point  where  they  have  least  resistance,  viz.,  at  the 
junction  of  the  costal  cartilages  and  the  ribs.  Tlie  swelling  of  the  costo- 
cliondral  junction,  which  is  much  accentuated  by  the  displacement  of  the 
cartilages  on  the  ribs,  limits  to  a  marked  degree  the  capacity  of  the 
thorax.  When  there  exists  any  obstruction  to  the  entrance  of  air,  as  with 
bronchitis,  hypertrophied  tonsils,  or  adenoid  growths  of  the  pharynx,  the 
thoracic  deformities  are  exaggerated.  Irregular  chest  deformities  depend 
uiK)n  the  co-existence  of  pathological  conditions  in  the  lungs.  Pigeon- 
breast  is  occasionally  seen,  but  it  is  doubtful  if  this  depends  upon  rickets 
alone. 

Spine. — In  very  many  of  the  milder  cases  this  is  normal.  The  most 
characteristic  deformity  consists  in  a  posterior  curve  (kyphosis),  which 
is  a  general  one,  usually  extending  from  the  niid-ilorsal  to  the  sacral 
re^jion  (Fig.  25).  This  existed  in  nearly  half  of  our  cases.  In  the 
early   part   of    the   disi»ase    it    disappears    entirely    on    suspending   the 


ehilJ,  or  miikiu^  extension  iipnn  the  evlremiiies;  liut  in  Ciises  of  long 
standing  it  may  out  dit^iippear  entiri'ly  by  tliest^  ti-sts.  Very  muuh  less 
freqiieiitly  there  is  seen  a  rotary  eurvature.  This,  in  our  experience,  liaa 
been  nK»re  frequently  with  the  runvexity  to  the  loft  side  than  to  the 
right — the  opposite  of  the  common  forni  of  lateral  eurvatnre  seen  in 
young  girls.  Marked  lat-c*ral  eurvature  in  thiltlren  under  tliree  years  is 
usually  rachitic. 

The  clavicle  is  affeeted  only  in  severe  cases.  The  usual  deforniity 
eonoists  in  an  exaggeration  of  the  anterior  curve  at  the  inner  third  of 

the  bone,  which  is  somewhat  shortened  and 
its  exlremitics  enlarged.  It  \s  not  infre- 
quently the  seat  of  green-stick  fracture. 

Deformities  of  the  pelvis  belong  to  ob- 
stetrit  s  rather  than  to  pediiitriis.  The  most 
(ipuinion  rachitic  change  is  a  diminnlioii  of 
the  anteroposterior  diameter  and  a  narrow- 
ing of  tlie  subputiic  arelk 

/?.rfrfmi/t>s.— Deformities  of  the  iipjier 
extremities  are  nsnally  sy m met rical.  Tlio 
humerus  is  alU^^ted  oidy  in  severe  ea^es,  1 1 
has  a  forward  and  outward  curve,  although 
rarely  a  very  marked  nne.  Roth  the  epiphy- 
ses are  enlarged,  although  the  ui>per  one  can 
not  Well  he  made  out  uidess  the  eliihl  is  very 
thin.  The  radius  and  ulna  are  frequently 
alTeeted.  They  [present  a  convexity  upon 
their  extensor  surfaces,  which  in  some  cases  is  very  marked,  partic- 
ularly in  ehihlren  who  have  been  creeping.  Green-sti(k  fractures 
are  quite  frequent  here  as  they  are  also  in  the  femora.  They  are  fre- 
quently multiple  and  occur  from  very  slight  causes,  sometimes  appar- 
ently from  imiseular  (Tuitrartion.  Multifile  fnHture^  may  lie  found  with 
no  separation,  the  periosteum  appareutly  still  remaining  mtact.  They 
are  frequently  fouml  in  the  fibula.  Hachitic  changes  at  the  epiphysea 
are  more  common  than  in  the  shaft,  enlargement  nf  the  epiphyses  at  the 
wrist  beiijg  oue  of  the  most  constant  bony  deformities  of  riekcts  (Plate 
11 1  K  1a»ss  frequently  similar  swellings  are  seen  at  the  elliow.  Eidargc- 
nient  of  the  cjids  of  I  he  metaearpal  boue^^  or  the  ]»halanges  we  have  aeeii 
but  seldom  and  only  in  extreme  eases. 

The  lower  extremities  are  rather  more  frequently  affected  tliau  the 
upper,  but  in  a  similar  w*ay.  The  femur  is  involved  only  in  severe 
eases;  it  commonly  presents  a  general  forward  and  outward  curve, 
which  is  mainly  due  to  the  weight  of  the  legs  as  the  child  sita»  Occa- 
sionally there  is  also  an  outward  rotation  of  tlie  femur,  when  children 


Fig.     2,'>. — Ra' lunr     Cuhva- 
Ttme  OF  TBK  Spink. 


PLATE  IV 


Deformity  of  the  Che»t  in  Setere  Rics:rr» 
la  the  upper  picture,  jidvitui  l\nd  ext«?nial  view,  is  shown  a  dtH'p  ohliqije  fuixow  at  the 

junetian  of  the  rib*  mid  coital  «nirtilaiK»**»  these  TntH*tini?  at  an  ftctitc  iiiigle. 

la  the  lower  picture  the  rili^  huve  been  aK'parnted  from  the  apioo  and  apiettd  opva^ 

dbowinx  the  same  deformity  ad  it  uppt^ars  from  within,  irjoking  fmirards. 
From  a  colored  child  ten  mouthis  old. 
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have  lx»L4i  allowed  to  sit  miu-h  in  a  rros.s-1p^;j^tMl  pof^tnre.  Wlien  Bxwh 
<'f)ilt]rc'ii  bi'gin  to  walk,  i\w  toes  ara  tunietl  very  far  outwaril-  Tlie 
principal  deformiti^^s  of  the  lower  extremity  are  bow-legs  and  knock- 
kneee^  KTiook-knees  are  more  conimon  io  femalfs,  aud  are  bc4ieved  to 
l>e  line  to  an  over^rrowtli  tjf  tlie  iiiiif^r  eomlyle  of  the  feimir,  luilargi*- 
ment  of  both  eoudylee  can  be  demonstrated  in  most  of  the  marked  cases 
of  riekt^tfi.  The  eases  of  sili^jht  bow-le^a  may  be  due  simply  to  swelling 
of  the  epiphyses,  the  i^^haft  of  the  hone  being  quite  normal.  This  point 
we  have  verified  by  post-mortem  ohfiervations.  Such  are  probably  most 
of  the  deformities  whieh  disappear  jspontaneously.  The  most  severe 
eases  of  bow-legs  are  often  jissociiited  with  some  degree  of  antero- 
posterior  curvature,  and   the  latter  may   Ij^  the  priucii>al   deformity. 


iy 


Pro.  26, — Mui^TiPLE  Frac  I  RtcKPre*     Showing  both  arroi  of  the  same  patient; 

CraciurcA  also  of  both  femora. 


Kfjlargemcnt  of  the  epiphyses  at  the  ankles  ig  usually  present  when  it  is 
seen  af  the  wrists,  and  nearly  to  the  same  degree.  Erdargement  of 
ithe  upper  epiphyses  of  the  tibia  and  the  fibula  is  seen  oidy  in  severe 
peases.  The  cause  of  the  defnrniities  of  the  leg  is  not,  primarily,  at  least, 
walking  too  early,  since  they  are  common  in  children  who  have  never 
walked ;  slight  deformities,  however,  may  be  aggravated  by  early  walk- 
ing* A  change  which  has  not  been  su!1icicntly  empliasizt*<l  is  the  arreste<l 
growt!i  of  the  long  bones:  this  is  one  of  the  most  eharaeteristic  features 
of  rickets.  A  nuhitie  child  of  three  years  often  measures  in  licigid  four 
or  five  inches  less  than  a  healthy  child  of  the  same  age,  the  ditference 
being  almost  entirely  in  the  lower  ejEtTemities. 

All  the  ligatnf'ntf*,  hut  [mrticnlarly  tliose  about  the  large  joints,  are 

lax  and  frecpienlly  elongate<h    This  may  lead  to  the  deformity  known  as 

weak  ankles,  or  to  an  ovcrH*xtension  at  the  knee  (ffiuiu  Tccurvaium) ; 

n\m  U)  unnatural  mobility  at  the  hips,  shoulders^  elbows,  or  wrists.    The 
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oomlitioii  of  the  li^anieiiti^  plays  an  iiiiiM>rttirit  part  in  tlie  pruduction  of 
fipmal  deformities. 

MrscLKs, — The  nniseular  t^ymptctiiis  of  rickets  are  almost  as  constant 
and  as  characteristic  as  tho.se  of  the  bouei^.  The  miit^eks  arc  small,  very 
flabby,  and  ptH>rly  devekiped ;  hence  rachitic  children  are  nnable  to  sit 
erect,  or  to  stand  or  walk  at  the  nsiml  age.  Of  one  hundred  and  fifty- 
one  ea8*ert  in  which  the  date  of  walking  alone  wai?  inveHtio^atcd,  only 
twenty-seven,  or  eighteen  per  cent,  walked  before  the  fifteenth  month; 
forty-seven  per  cerd  were  not  walking  at  the  eighteenth  mordh ;  twenty 
per  cent,  n(jt  at  two  y(*ars;  and  ten  per  cent,  not  at  two  and  a  half  years.. 
Late  walking  is  t>ne  of  the  most  common  symptoms  for  which  advice 
is  sought  by  parents  witli  rac  hitie  children.  The  muscnlar  power  in  the 
extremitiee  is  sonietimes  so  feeble  as  to  suggest  paralysis,  We  have  seen 
a  nnmber  of  eases  in  which  the  symptoms  so  resembled  paralysis,  that 
even  expert  diagnosticians  were  nnable  to  dilTcrcutiate  rickets  from  pol- 
iomyelitis e.xcept  hy  the  electrieal  reactions,  those  in  rickets  being  usually 
normal  or  exaggerated-  In  other  cases  the  symptoms  may  suggest 
cerebral  palsy  of  the  flaccid  type.  The  mnseidar  symptoms  may  be 
marked  wlien  the  booy  changes  are  flight,  and  conversely.  Asjio  lesions 
of  the  mnseles  have  been  demonstrated,  the  symptoms  are  probably  due 
to  imperfect  nutrition.  Two  other  sym|>ttmis  de)>end  chiefly  upon  the 
condition  of  the  muscles,  viz.,  pot-belly  and  constipation* 

Pot-belly  19  quite  an  early  symptom,  and  in  most  cases  a  very  marked 
one  (Tlate  111).  It  was  luded  in  sixty  per  cent  of  our  cases.  The  en- 
largement of  the  abdomen  is  nuiform.  It  is  everywhere  tympanitic,  and 
it  may  be  as  tense  as  a  drumhead.  It  is  due  to  a  loss  of  tone  in  the 
abdominal  muscles,  and  in  the  muscular  walls  of  the  stomach  and  in- 
testine. It  is  aggravateil  hy  chronic  indigestion  and  excessive  intestinal 
fermentation.  The  enlargement  is  thus  mainly  from  tympanites.  There 
may  he  a  marked  degree  of  dilatation  both  of  the  stomach  and  the  c^don. 
To  a  very  snsall  degree  only,  does  the  large  al)domen  depend  upon  swell* 
ing  of  the  liver  or  spleen. 

The  constipation  of  rickets,  as  already  suggested,  depends  upon  the 
loss  of  tone  in  the  muscular  \vall8  of  the  intestines.  It  may  alternate 
with  diarrhea.  It  rarely  happens  that  a  rachitic  chi!cl  has  habitually 
normal  evacuations  from  the  lH)wels,  Hard,  t\T\\  const i]jated  sti»ols  fre- 
quently set  up  a  condition  of  clironic  catarrh  of  the  colon  in  M'hich  large 
masses  of  mucus  are  discharged. 

Fev^er. — ^Accordin^^  to  some  observers  there  is  a  febrile  movement 
which  belongs  to  the  active  stage  of  rickets,  but  we  have  never  been  able 
to  satisfy  ourselves  of  the  truth  of  this  observation. 

Dextitiox.— As  a  rnU\  dentition  is  late  and  apt  to  he  diflRcuH,  i,  e., 
it  is  associated  with  attacks  of  indigestion  or  other  disturbances  which 
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may  im  serious.  Individual  caees,  however,  preseut  great  variation  in 
regard  to  this  syniptoni-  A  study  of  the  progress  of  dentition  in  one 
hundred  and  fifty  rachitic  children  gave  the  following  results:  in  fifty 
[R'T  cent  the  first  teeth  were  cut  on  or  before  the  eigiith  month;  twenty 
per  cent  of  the  cases  had  no  teeth  at  twelve  months,  and  in  eight  per 
cent  none  had  appeared  at  fifteen  mouths.  Even  though  the  first  teeth 
come  at  the  usual  lime,  the  progress  of  dentition  is  usually  retarded  by 
the  development  of  rickets.  The  character  of  the  teeth  in  rickets  is 
usually  good.  This  18  in  strikiug  contrat^t  to  hereditary  syphilis,  wdiere 
the  tendency  to  early  decay  is  constantly  seen. 

Gekeral  Appearance.— Children  snfTering  from  marked  rickets 
are  almost  alwayi*  anemic.  The  majority  arc  fat  and  flabby.  The  tissues 
are  soft  and  have  but  little  resistance.  Earely,  they  may  he  thin»  like 
patients  suffering  from  marasmus. 

Itaehitic  patients  are  very  prone  to  suifer  from  hypertrophicd  tonsils, 
adenoid  growths  oriT»e~p7iarynx,  and  eidargements  of  tlie  lymph  nodes 
of  the  neck.  In  all  forms  of  acute  illness  the  feeble  resistance  of  these 
patients  is  very  evident.  This  is  especially  true  in  acute  disease  of  the 
lungs. 

The  mucous  membranes  are  very  vidnerable  in  all  rachitic  patients. 
From  the  slightest  indiscretion  in  diet  an  attack  of  acute  indigestion  or 
diarrhea  may  bt*  brougld.  on,  and  from  a  very  insignificant  ex|XT8ure, 
catarrhal  inilammation  of  the  upper  or  lower  air  passages  is  excited* 
In  rachitic  patients  jdl  such  attacks  are  i»rone  to  run  a  protracted  course. 
Inflammation  of  the  trachea  ami  larger  bronchi  is  likely  to  exteml  to  the 
gmidlcr  bronchi  and  the  lungs. 

Tiic  downward  /lisjjbicemerd  of  the  liver  and  g|»lccn  from  contraction 
of  the  chest  shnuld  m>t  be  mistaken  for  enlarg<nnent  of  these  organs, 
^foderate  cnhirgenient  of  the  spkH?n  is  very  cnjunnon  during  the  stage 
of  most  active  symptoms,  i.e.^  from  the  si.xth  to  the  twelfth  month. 
Great  enlargement  of  either  liver  or  spleen  is  infrequent. 

BijocjD. — Anemia  is  present  in  most  of  the  marked  cases,  its  intensity 
varying  with  the  severity  of  the  rachitic  process*-  The  bloi>d  picture  is 
usually  that  of  an  onlinary  secondary  anemia.  Ijcucocytosis  is  often 
present],  it  is  more  markt-d  in  cases  accompanictl  by  an  enlarge<l  spli^n. 

Nervous  Symitoms. — These  are  among  the  most  frequent  mani- 
festations of  rickets.  Kest.lessness  at  night  has  already  been  men- 
tioned as  a  pnuninent  early  symptom.  Pain  and  tenderness  are  rare. 
A  disposition  to  muscular  spasm  is  seen  in  many  teases.  There  may 
be  ldr>'ngismus  stridulus,  gt*ncral  runvnlsitms  or  other  numifcstations 
of  tetany.  It  was  formerly  believed  that  rickets  w^as  the  <ause  of  the 
couvulsious.  It  siTms  now  apparent  tliat  it  is  the  assmiati'd  tetany 
which  is  intimately  dependent  upon   rickets.     The  clinical  evidences 
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of  rk'ket«  may  \w  very  sliglit  yet  tlie  nervous  i^ymptnnis  be  very  marked. 
Calcium  Metabolism. — (Jwing  to  the  remisgione  and  relapses  that 

mrur  in  rickets  an^l  the  im|KDSi!;ibility  of  tlotornuning  whether  the 
{Hw^at^e  in  jiitive  or  not,  it  has  heen  a  diflitnlt  matter  to  stutly  the 
calcium  metabolism  of  rickets.  The  experiments  of  Schabad  show 
plainly  that  in  early  cases  either  the  retention  of  cahinm  is  very  low 
or  there  is  an  actual  loss.  In  ultler  cases  there  may  still  be  a  diminished 
retention  or  it  may  be  nearly  normal,  depending  upon  the  stage  of  the 
disease.    Tn  convalescence  the  retention  is  two  or  three  times  the  normal. 

Course  and  Termination. — Hiikets  is  essentially  a  chronic  disease,  and 
ita  course  is  measured  by  months.    The  active  symptoms  in  most  cases 
continue  from  three  to  llft-ccn  ninnths,  being  interrupted  from  time  to~ 
time  by  remissions,  but  these  are  seldom  appreciated  clinically. 

The  earliest  symptoms  of  improvement  are  a  dimi notion  in  the 
nervous  sym|itoins,  cspcrially  in  the  restlessness  at  night;  increased 
mnscular  power,  as  shown  by  a  disposition  to  stand  or  walk;  diminution 
in  the  head-sweats;  disappearance  of  the  craniotabes;  and  improve- 
ment in  the  anemia.  Tlie  clian^^'H  in  the  deformities  are  very  slow,  and 
from  month  to  month  almost  imperceptible.  When  improvement  onee 
begins,  however,  it  usually  goes  steadily  forward. 

Congenital  Rickets, — In  the  middle  of  the  last  century,  all  bone 
abnormalities  apparent  at  birth  wTre  believed  to  be  due  to  fetal  rickets. 
Further  investigation  has  shown  that  most  of  them  were  examples  of 
chondrodystropjiy  or  osteogenesis  imperfecta.  Kassowitz  and  more 
recently  others  have  maintained  that  rickets  is  usually,  if  not  always, 
congenital  in  origin.  More  careful  clinical  observation  and  especially 
pathological  studies  have  shown,  however,  that  evidences  of  rickets  are 
not  to  be  found  at  birtlL  There  is  probably  no  such  coudition  as  fetal 
rickets. 

Late  Jikkets, — Hare  instances  have  been  reported  of  bony  deformi- 
ties in  all  respects  like  those  of  rickets,  developing  in  children  from 
six  to  twelve  years  old.  The  course  is  slow  and  the  deformity  fre- 
quently extreme.  A  number  of  cases  studied  microsf*opically  by  such 
authorities  as  8chmorl  and  Schmidt  leave  no  room  for  doubt  as  to  the 
existence  of  the  condition.  It  is  very  unusual  in  this  country.  We  have 
never  seen  a  case. 

Acute  Rickets, — ^Although  from  time  to  time  cases  have  been  reported 
with  this  title,  from  a  study  of  the  histories  it  is  clear  that  the  great 
majority,  if  not  all  of  them,  were  cases  of  infantile  scurvy.  It  is  doubt- 
ful whether,  strictly  speaking,  there  is  such  a  thing  as  acute  rickets. 

Dia^05i5.^Tbc  dia^niosis  of  rickets  is  not  usually  dilticult.  The 
most  important  early  symptoms  for  diagnosis  are  sweating  of  the  head, 
craniotabes^  great  restlessness  at  night,  delayed  dentition,  and  enlarged 
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fnntaneK  Each  of  those,  t^ikeii  soi>ariitelv,  may  mean  &oniethiiig  vht%  but 
(X)lleetively  they  ran  ineaii  nothing  l>ut  rickets.  lu  tlie  later  stages  some 
of  the  characteristic  deformities  are  usually  present;  the  most  constant 
arc  l>ea*lir>t:  of  tfic  ribs,  cnlargcnietit  i«f  the  epiphyses  of  tlie  writ^t^  and 
ankles,  and  b4>w-h'gs. 

Special  eyniptoms,  when  unusuaUy  prominent,  may  give  rise  to  diffi- 
culty in  tliagimsis.  'riie  onlariTjeuTcnt  of  the  head  may  he  mistaken  f«ir 
hydrocephalus.  T\w  delayed  (h*oliiiun  and  large  fontanel  of  the  cretin 
may  be  mistaken  for  rickets.  Muscular  weakness  may  be  so  great,  espe- 
cially when  affecting  the  legs,  as  to  make  it  easy  to  mistake  a  rachitic 
pseudo-paralysis  for  actual  paralysis  due  to  a  cerebral  or  spinal  lesion. 
When  walking  is  much  delayed,  rickets  may  be  passed  over  as  simple 
hackwardnciis.  In  nearly  all  of  the  last-mentionetl  group  of  cases  the 
diagnosis  may  be  established  by  a  careful  search  for  the  bony  changes, 
and  by  the  fact  that  in  rickets  there  is  only  a  general  weakness  of  all 
the  nuisclcs,  and  nt»t  actual  paralysis  of  any  iimii  or  group  of  nniseles. 
The  greatest  difhcnlty  is  usually  found  when  the  muscular  symptoms 
are  marked  and  the  hcuiy  changes  slight,  as  is  not  infrequently  the  case. 
Here  the  question  ijs,  whether  rickets  is  sutlicicnt  to  explain  all  the  symp- 
toms, or  whether  in  addition  some  other  condition  is  present.  The 
electrical  reactions  will  usually  decide  the  question  of  poliomyelitis*  while 
the  presence  of  cercliral  symptoms,  exaggerated  knee-jerks,  and  rigidity 
the  h^gs,  will  usually  mark  infantile  cerebral  paralysis.  The  biuiy 
ilargcments  of  8}T>hiljs  may  be  cHiinfounded  with  those  of  rickets.  The 
ony  changes  of  early  syphilis,  although  affecting  the  epiphyses  are 
seen  at  an  earlier  age  and  are  generally  accompanied  by  pain  and  ten- 
dcniess,  sometimes  hy  epTpliiyseal  separatJon,  none  of  which  are  seen  in 
ffrtrct**.  The  bony  ifjanges  c>f  hitc  syiiliilis  affect  the  sliaft  rather  than 
the  extremities  of  the  long  Ijones ;  when  the  l>one  is  enlargeil  near  the 
j<unt  It  is  usually  upon  one  side  only.  In  syphilis  tliere  may  be  necrosis, 
while  in  rickets  breaking  down  of  bone  is  never  seen.  From  scurvy, 
rickets  is  differentiated  by  the  absence  of  marked  hyperesthesia,  ecchy- 
mosi*s,  and  other  heniorrhages,  the  changes  in  the  gums,  and  most  of  all 
by  the  fact  that  anti-gcorbutic  diet  produces  no  immediate  change  in 
the  symptoms.  The  diagm»sis  of  rachitic  curvature  of  the  spine  from 
vertebral  carit^s  will  be  considered  in  connection  with  the  latter  disease. 
Pro^osis. — Rickets  per  se  is  seldom,  if  ever,  a  cause  of  death.  It  is, 
however,  a  large  fa(  tor  in  the  mortality  of  the  first  two  years,  as  it 
predisposes  strongly  to  many  forms  of  acute  disease.  It  is  an  important 
etiological  factor  in  certain  serious  nervous  conditions,  esi>ecially  tetany. 
Rickets  adds  ver}*  greatly  to  the  danger  from  all  acute  diseases  of 
infancy,  particularly  those  of  the  respiratory  tract.  The  encroach- 
ment upon  the  capacity  of  the  lungs  by  a  marked  thoracic  deformity. 
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of  rifketti  may  In-  very  s^liglit  yet  the  Jiervoiin  Kymptoniw  he  very  markcMl. 

Calcicm  Metabolism. — Owing  to  the  remissions  and  relapses  that 
oceiir  in  riekets  and  tlie  impossihility  of  determining  whether  the 
disease  is  ai'tive  or  nat,  it  has  been  a  ditlie^ilt  matter  to  study  the 
ealeium  metabolism  of  rickets.  The  experiments  of  Sehabad  show 
plainly  that  in  early  eases  either  the  retention  of  eakium  is  very  low 
or  there  is  an  actual  loss.  In  older  eases  there  may  i^till  he  a  diminished 
retention  or  it  may  be  nearly  normal,  depending  npon  the  stage  of  the 
disease.    In  eunvaleseence  tfie  retention  is  two  or  three  times  the  normal. 

Course  and  Termination. — Hrekets  is  essentially  a  ehronie  disease,  and 
its  course  is  measured  by  montlis*  The  active  symptoms  in  most  cases 
continue  from  three  to  Bfteen  juonths,  being  interrupted  from  time  to 
time  by  remissions,  but  these  are  sehlom  appreciated  clinically. 

Tlie  earliest  symptoms  of  improvement  are  a  diminution  in  the 
nervous  symptoms,  espetially  in  the  restlessness  at  night;  increased 
muscular  power,  as  shown  tty  a  disposition  to  stand  or  walk;  diminution 
in  the  head-sweats;  disap))C^a ranee  of  the  craniotabes:  and  improve- 
ment in  the  anemia.  The  ( hanges  in  the  deformities  are  very  slow,  and 
from  month  to  month  almost  imperceptible.  When  improvement  once 
begins,  however,  it  usually  goes  steadily  forward. 

CoTigenital  nickels. — In  the  middle  of  the  last  century,  all  bone 
abnormalities  apparent  at  Inrth  w^re  believed  to  be  due  to  fetal  rickets* 
Further  investigation  has  shown  that  most  of  them  were  examples  of 
chondrodystrophy  or  osteogenesis  imperfecta.  Kassowitz  and  more 
receutlv  others  have  maintained  that  rickets  is  usually,  if  not  always, 
congenital  in  origin.  More  careful  clinical  observation  and  espet?ially 
patlinlogiral  studies  have  shown,  however,  that  evidences  of  rickets  are 
not  to  ]k  found  at  birth.  There  is  probably  no  such  condition  as  fetal 
rickets. 

Late  Rickets, — Rare  instances  have  been  reported  of  bony  deformi- 
ties in  all  respects  like  those  of  rickets,  developing  in  ehildren  from 
six  to  twelve  years  old.  The  course  is  slow  and  the  deformity  fre- 
quently extreme.  A  number  of  t^ses  studied  microscopically  by  such 
authorities  as  8chmorl  and  Schmidt  leave  no  room  for  doubt  as  to  the 
cjcistetu^e  of  the  condition.  It  is  very  unusual  in  this  country.  We  have 
never  seen  a  case. 

Acute  IiirJcets, — Although  from  time  to  time  cases  have  been  reported 
with  this  title,  from  a  study  of  the  histories  it  is  dear  that  the  great 
majority,  if  not  all  of  them,  were  cases  of  infantile  scurvy.  It  is  doubt- 
ful whether,  strictly  speaking,  there  is  such  a  thing  as  acute  rickets. 

Diagnosis. — The  diagu(»sis  of  rickets  is  not  usually  dilTieult.  Tbe 
most  important  early  symptoms  for  diagnosis  are  sweating  of  the  head, 
craniotabes,  great  restlessness  at  night,  delayed  dentition,  and  enlarged 
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tnntanel.  Kadi  of  thvse;  takiii  Kopamtely,  may  mean  f^oraothiDg  okc,  but 
collfrtively  tliey  can  mean  iinlliiiig  l>ut  rickets.  In  the  later  stage:?  s^ume 
of  the  characteristic  deformities  are  usually  present;  the  most  constant 
are  beading  of  tlie  rib^,  enlargement  of  the  epiphyses  of  the  wrists  and 
ankles,  ainl  bow-legs. 

Special  symptoms,  when  unusually  prominent,  may  give  rise  to  diffi- 
culty in  (liagiiosis.  The  enlnri^enient  of  tlie  head  may  l>e  nii^takeo  for 
hydroeej»fmlu6.  Tlie  delayed  dentition  and  large  fMntiiiiel  of  the  cretin 
may  be  mit^taken  for  rickets.  Muscular  weakness  may  be  so  great,  espe- 
cially when  affecting  the  legs,  as  to  make  it  easy  to  mistake  a  rachitic 
pseudo-paralysis  for  actual  paralysie  due  to  a  cerebral  or  spinal  lesion. 
When  walking  is  much  delayed,  rickets  may  be  passed  over  as  simple 
back  ward  ne^is.  Id  nearly  all  of  the  last-mentioned  grroiip  of  cases  the 
diagnosis  may  be  established  by  a  careful  search  for  the  bony  changes, 
and  by  the  fact  that  in  rickets  there  is  only  a  general  weakness  of  all 
the  muscles,  and  not  actual  paralysis  of  any  limb  or  group  of  muscles. 
The  greatest  dilHcutty  is  usually  found  when  the  muscular  symptoms 
are  marked  and  the  iKiny  changes  slight,  as  is  not  infrequently  the  case. 
Here  the  question  is,  whetficr  rickets  is  sufficient  to  explain  all  the  symi> 

;>ms,  or  whether  in  ad<lition  some  other  condition   is  present.     The 

pctrieal  reactions  wUl  usually  decide  tlie  question  of  poliomyelitis,  while 
tlie  pn'sence  of  cerebral  symptoms,  exaggerated  knee-jerks,  and  rigidity 
of  the  legs,  will  usually  mark  infantile  cerebral  paralysis.  The  bony 
enlargements  of  syphilis  may  be  confounded  with  those  of  rickets.     The 

any  changes  of  early  syiihilis,  ahhough  aifecting  the  epiphyses  are 
Ml  at  an  earlier  age  and  are  generally  accompanied  by  pain  and  ten- 
derness, sonR'times  bj'  e|)ipTj3'.u»aI  -separiitlbn,  none  of  which  are  seen  in 
•flHcPts.  The  ht2uy  changes  of  late  i^yplulis  afftn-t  the  shaft  rather  than 
the  extremities  of  the  long  bones j  when  the  bone  is  enlarged  near  the 
jofiil  it  is  usually  uimn  one  side  only.  In  syphilis  there  may  be  necrosis, 
while  in  rickets  breaking  dow^n  of  bone  is  never  seen.  Prom  scurvy, 
rifkots  is  differentiated  by  the  absence  of  marked  hyperesthesia,  ecchy* 
iii'»M'-H,  and  other  hemorrhages,  the  changes  in  the  gums,  and  most  of  all 
by  tlie  fact  that  anti-gcorbutie  diet  produces  no  immediate  change  in 
the  sym|>toms.  The  diagnosis  of  rachitic  curvature  of  the  spine  from 
vertebral  caries  will  be  considered  in  connection  w*ith  the  latter  disease. 
PrepLOsii. — Rickets  per  se  is  seldom,  if  ever,  a  cause  of  death.  It  is, 
|bowt!ver,  a  large  factor  in  the  mortality  of  the  first  two  years,  as  it 
predisposes  strongly  to  many  forms  of  acute  disease*    It  is  an  important 

liological  factor  in  certain  serious  nervous  conditions,  especially  tetany* 

^liickets  ailds  very  greatly   to  the  danger   from  all  acute  diseases  of 

infancy,  particularly   those  of   the   respiratory   tract.     The   encToaeh- 

ment  upon  the  capacity  of  the  longs  by  a  marked  thoracic  deformity, 
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may  in  itself  be  enough  to  keep  a  child  in  a  delicate  condition  ani 
rettird  its  growth.  At  the  game  time  such  a  condition  is  a  constant 
invitation  to  acute  attacka  of  bronchitis  or  pneumonia.  The  effect  of 
rickets  ufKjii  the  future  health  of  the  child  depends  chiefly  upon  the 
presence  and  extent  of  the  thoracic  deformi^.  When  this  is  severe, 
the  child  usually  succumhs  to  some  acute  respiratory  disease  during 
the  first  few  years  of  life.  When  this  is  absent,  although  children 
may  remain  somewhat  dwarf e4l  on  account  of  their  short  legs,  in  other 
resiNX'ts  they  may  be  as  well  as  if  they  had  never  been  the  subjects 
of  rirkets. 

Treatmen!. — In  considering  the  treatinent  of  rickets,  the  natural 
course  of  the  disease  is  to  be  kept  in  mind^  viz.,  that  active  symptoms 
frequently  continue  only  until  the  end  of  the  first  year,  rarely  longer 
than  the  eighteenth  or  twentieth  month.  The  most  important  period 
for  treatment,  therefore,  and  the  one  in  which  it  is  most  effective,  is 
from  the  nixth  to  the  eighteenth  month.  The  earlier  the  treatment 
is  begun  the  better  will  be  its  results,  tJeoeral  trcatnjcnt  after  the 
eighteenth  nicmth,  has  very  little  effect  upon  the  disease,  for  by  this 
time  most  of  the  harm  has  been  done.  The  course  of  the  disease  when 
untreated  is  toward  spontajieous  recovery.  Most  of  the  cases  seen  in 
private  practice  are  of  a  mild  type  and  recover  without  special  treat- 
ment, often  BO  diagnosis  being  made  until  later  in  life,  when  the  bony 
deformities  or  stunted  growth  indicate  the  previous  existence  of  rickets. 

Diet. — The  most  frequent  dietetic  error  in  rachitic  patients  being  an 
fixoeaa  of  carlM (hydrates  and  an  insufficient  supply  of  fat,  it  follows 
that  condensed  milk,  proprietary  infant  foods,  and  large  amounts  of 
farinaceous  foods  of  every  description  should  be  stopped.  A  suitably 
modified  cow's  milk  should  be  substituted  or  for  young  infants  a 
wet-nurse  should  be  secured.  But  supplementary  feeding  of  cow's 
milk  should  be  given  so  as  to  insure  a  sufficient  supply  of  calcium.  As 
soon  as  possilde  other  fuod,  such  as  thick  gruels,  scrape<l  meat,  fruit 
juices  or  «tewed  fruit,  should  be  oiferefl  and  vegetable  soups  from  which 
the  vegetables  have  been  strained  out  or  in  which  they  are  very  finely 
divided.  Most  infants  arc  eight  to  ten  months  old  before  rachitic  symp- 
toms are  observed  ;  to  thorn  the  above  mentioned  articles  of  diet  may 
be  given  almost  immediately  unless  digestive  s}Tmptoms  are  marked. 
Breast  fecdin'g  should  be  interrupted.  Cream  is  often  badly  borne  and 
some  other  form  of  fat  must  be  substituted.  The  fat  of  crisp  bafon 
upon  stale  brca<l  or  zwieback  serves  well.  The  change  to  scdid  food 
shoubl  be  made  earlier  tban  with  normal  children,  and  not  more  than 
a  pint  of  milk  should  be  allowed  a  day. 

Hygiene. — In  large  cities  it  is  almost  impossible  to  secure  for  rachitic 
patients  the  surroundings  they  require.     Whenever  possible,  such  chil- 
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dnvir  slioiil<]  Ih.'  HMit  tf)  lilt'  cuiuitry;  )iiit  when  this  is  out  of  tla*  qiiegtion. 
niufh  may  be  aceomplislicd  by  frequent  excnrFioas*  upon  the  water  or 
into  tlie  country,  by  kipping  ehihlren  as  miuh  an  pcj8sif>le  in  the  parks 
inr]  open  squares  of  the  city,  and  securing  plenty  of  fresh  air  in  Bleep- 
ing  rooms.  Cold  sponge-baths  giveii  every  morning,  do  much  to  les&en 
tlieir  suseeptibiliiy  lo  rhinopharyngitis  and  bronehitis,  Sunshine, 
^though  diflk'ult  to  obtain  in  large  dtieH,  is  a  most  efficient  therapeutic 
agent.  The  establii^hment  of  suburban  hospitals  and  homes  for  these 
cases  would  do  nnuh  in  let^s^en  the  mortality  from  rirkets, 

MBdicinal  Irmtment, — ^In  a  disease  which  tends  so  uniformly  to 
recovery  when  eansal  eondittons  are  removed,  it  is  dilliciilt  to  estimate, 
by  clinical  observation,  the  real  value  of  medi(^ina1  treatment.  Arsenic 
and  iron  are  valuable  in  the  treatment  of  rickets,  the  s]»eeial  indication 
for  their  use  being  the  presence  of  marked  anemia.  Profuse  sweating 
nuiy  be  relieved  hy  snuiU  doses  of  atrupin.  i.  e.,  gr.  l/SCMl,  throe  or  four 
times  a  day,  to  a  cliild  of  six  montlis.  The  special  renu?ilies  most  used 
are  eod-liver  oil,  phosphorus,  and  preparations  of  calcium, 

Variotis  preparations  of  calcium  have  long  been  employed  with  the 
belief  that  tliey  could  supply  lime  to  the  tissues.  It  is  now  practically 
certain  that  calcium  is  present  in  sufficient  quantity  in  the  blood.  It 
caimot  be  utilized.  Calcium,  therefore,  in  active  rickets  has  no  value.  In 
convalescence,  during  the  stage  of  extreme  calcium  retention,  it  may 
be  of  assigtance.  It  may  be  offered  in  the  form  of  acetate  or  lactate. 
The  two  important  remedies  for  rickets  are  eod-liver  oil  and  phosphorus. 
No  remedy  for  rickets  has  held  its  place  so  long  as  has  cod-liver  oil. 
Pliosphorus,  piipularized  in  the  treatment  of  this  disease  by  Kassowitz, 
has  also  some  value;  its  most  striking  results  are  seen  in  the  early  cases 
and  when  nervous  symptoms  are  marked.  The  best  results  are  obtained 
by  a  combination  of  these  two  remedies.  The  officinal  oil  of  phosphorus 
is  used  in  combination  with  cod-liver  oil,  gr,  1/300  to  1/200  is  given 
three  times  a  day  with  one-half  dram  to  one  dram  of  Uie  oil.  Striking 
confirmation  of  the  clinical  observations  regarding  the  value  of  this 
combination  is  furnished  by  the  metabolism  experiments  of  8chal»ad  who 
found  the  percentage  of  calciym  retention  greatly  increased  by  the  use 
of  coddiver  oil  and  phosphorus. 

Treatment  of  the  Rachitic  Drformities. — The  deformities  of  the 
^heat  are  less  amenable  to  treatment  than  are  most  of  the  others.  After 
the  third  year  something  can  be  done  by  gymnastics  to  develop  the  chest 
muscles  and  tn  increase  the  pulmonary  expansion. 

The  deformity  of  the  spine  (kyphosis)  may  usually  be  overa>me  by 
postural  treatment.  The  patient  should  lie  upon  a  hard  l>ed ;  no  pillow 
should  be  allowed  under  the  head,  but  in  severe  eases  one  should  be 
placed  beneath  the  back,  so  that  the  head  and  buttocks  are  slightly  lower 
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than  the  lumhiir  sphie,  Wliile  sit  tiller,  thi*  nhoiilthTH  Blujuhl  be  kept 
back  and  the  trunk  supportjOfL  For  a  f»nv  minutes  each  day  the  child 
shoidd  he  placed  upon  the  face,  and  the  defonuity  overeonie  by  raising 
the  bnttocks  while  pres.«iiire  is  made  upon  the  spine.  In  severe  cases, 
an  apparatus  for  giving  spinal  support,  either  by  a  steel  brace  or  a  plaster- 
of-Pari8  jacket,  may  be  worn  a  few  hours  each  day  when  the  child  is 
sitting  up.  Other  means  should  be  employed »  especially  friction  and 
massage,  to  develop  the  spinal  muscleg. 

In  very  many  eases  slight  deformities  of  the  extremities  are  outgrow^n 
when  the  general  treatment  can  be  properly  carried  out.  If  the  deform- 
ity  is  not  great  and  not  increasing,  it  is  safe  to  continue  with  general 
treatment  only.  If  the  deformity  is  marked  or  if  it  increases  in  spite 
of  the  const i tut  11  tnal  treatment,  orthopedic  apparatus  should  be  applied. 
Something  may  bo  done  toward  straightening  the  bones  by  intelligent 
manipulation.  Walking  should  be  discouraged  until  the  bones  are  quite 
lirm.  Friction  of  tlie  extremities  and  nia^sage  will  do  very  much  to  in- 
crease muscular  development.  The  habit  of  sitting  cross-legged — a  very 
common  one  in  rarbitie  child ren — should  lie  prevented,  and  in  fact  any 
other  habitual  posture,  on  account  of  the  danger  of  increasing  c*ertain 
deformities.  But  little  is  to  be  expected  from  the  use  of  apparatus  for 
the  correction  of  rachitic  deformities  after  the  child  is  two  and  a  half 
years  old;  since  at  tins  time,  and  often  even  at  two  years,  the  bones  are 
so  firm  that  no  amotmt  of  pressure  from  a  steel  brace  w411  have  any  effect. 

Without  going  fully  into  the  question  of  the  surgical  treatment  of 
rachitic  deformities,  for  which  the  reader  is  referred  to  text-books  of 
general  and  ortliopedic  surgery,  we  will  only  state  that  osteotomy  seems 
to  us  to  offer  decided  advantages  over  the  otficr  means  of  treating  severe 
deformities.  The  best  results  from  osteotomy  arc  obtained  %vhen  the 
operation  is  delayed  until  the  fourth  or  fifth  year,  by  which  time  the 
bones  are  sufficiently  firm  and  solid.  Operations  in  the  second  year  are 
generally  unsatisfactory,  and  those  in  the  third  year  often  so,  because  of 
the  beniling  of  the  bones  which  takes  ]dacc  subsequently.  The  deform- 
ities wbicli  reqtiire  operation  are  bow-legs  and  knock-knees,  less  Ire- 
qucntly  the  curvatures  of  the  femur  or  tiie  bones  of  the  forearm. 
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TiiK  conception  of  constitutional  differences  is  not  a  new  one.  It  has 
been  recognized  for  more  than  a  hvmdred  years  that,  under  the  same 
conditions,  one  person  reacts  physically  in  a  ditferent  way  from  another. 
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and  that  thie  is  espedally  true  uf  infants.  To  explain  this,  a  peculiarity 
of  constitution  has  been  ai^sumed.  Before  the  development  of  bacteri- 
ology this  idea  was  generally  acee}>ted  to  explain  sneh  a  eondition  as 
Berofula.  When  it  became  apparent  that  many  of  the  symptoms  of 
ficrofula  were,  in  reality,  symptoms  of  tuberculosis,  the  conception  was 
gradually  given  up.  But  in  the  la^t  few  years  emphasis  has  again 
been  laid  uj>on  variation  in  constitution  and  this  has  come  into  more 
and  more  prominence.  It  shonld  be  recognized,  however,  tJmt  the  basia 
of  a  division  into  groups  rests  u|H>n  clinical  symptoms  only,  and  for 
this  reason  there  have  been  great  ditTerences  of  opinion  in  regard  to 
the  limits  of  the  various  diatheses  and  what  infants  should  be  ineluded 
in  one  or  the  other  group,  Wliile  many  diathesis  have  been  described, 
there  are  but  two  that  stand  out  with  sufficient  clearness  to  justify  their 
consideration  as  entities.  These  are  the  "exudative  diathesis*'  of  Czerny 
and  the  **neuropathic''  or  **p8ychoneuropathic  diatliesis." 


THE  EXUDATWE  DIATHESIS 


This  diathesis  has  bet*n  described  under  dilTerent  namt^s  by  many 
observers.  It  is  the  one  which  was  first  recognized.  Many  of  the  sjTnp- 
toms  were  formerly  classed  nndcr  the  old  name  of  "siTofulous"  dia- 
tliesis. But  the  symptoms  which  are  now  considered  by  Czerny  to 
behing  to  the  exudative  rlia thesis  depend  bi  no  way  upon  tuberculosis. 
They  are  manifested  early  in  life  an<I  are  largely  confined  to  lesions  of 
the  skin  and  raucous  membranes.  Infants  with  this  diatliesis  often 
ahow  early  seborrhea  of  the  scalp,  and  they  are  partienlarly  liable  to 

^xema*  which  may  develop  upon  the  face  alone  or  all  over  the  body. 

They  are  usually  well  nnurishcil,  oftentimes  very  fat  infants,  but  their 
museulature  is  usually  Habby  and  there  is  almost  always  anemia  of 
greater  or  less  intensity.  Depending  upon  the  extent  of  the  eczema, 
eosinophilia  is  present.  Less  conmiunly,  in  this  country  at  least,  the 
impnles  and  lesions  of  lichen  strophulus  are  formed.  There  is  a  marked 
ti'udency  to  rhiTUJpliaryngitis  and  as  a  result  there  is  frL*qufTdly  otitis 
media.  The  superficial  glands,  esyRH-ially  those  in  tbc  neighl>urhn4id 
of  the  lesions,  are  somewhat  enlarged. 

The  general  nutrition,  as  has  been  said,  is  usually  fairly  main- 
tained, but  when  the  eczema  is  sevt^re  the  irritation  from  this  and  the 
ixmaequent  loss  of  aleep  may  seriously  affect  tlie  infant's  general  con- 
dition. 

Though  chemical  rlmnges  have  been  described  in  these  children, 
there  are  none  aufticiently  striking  to  justify  a  diagnosis  without  clinical 
symptoms.    There  is  a  tendency  to  retention  o(  cldorids,  and  an  inereaaed 
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sugar  content  of  the  blood  has  been  claimed^  but  both  of  these  are 
iDeonstant. 

After  the  first  ywir  ilie  manifestations  of  the  exudative  fliathejsis 
usually  diminish  in  intensity;  they  are  frequently  absent  after  the  fiec- 
ond  or  third  year,  though  they  may  remain  in  evidence  for  a  longer 
period.  There  can  be  no  doubt  that  giving  a  large  amount  of  food 
inereases  the  severity  of  the  symptoms  and  that  Biith  children  do  better 
upon  a  restrieted  diet.  Fat  in  exeeea  in  the  diet  inereases  the  severity 
of  the  cutaneous  symptoms  and  a  diet  of  milk  alone,  after  the  first  tew 
months,  aggravates  the  condition.  It  is  wise  to  employ  carbohydrates 
as  early  as  possible*  For  thia  reason  thick  gruels  should  be  used  as 
diluents,  even  in  the  first  few  weeks,  and  the  milk  replaced  by  them  as 
far  as  this  can  be  done.  By  the  eighth  or  ninth  month,  or  even  earlier, 
cereal  may  be  given  with  a  spoon  once  or  twice  a  day.  Thereafter,  milk 
should  form  only  a  small  part  of  the  diet  and  throughout  infancy  and 
childhood  the  quantity  of  food  slundd  be  regulated  and  restricted  more 
particularly  than  with  other  children. 
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The  neuropathic  child  may  give  evidences  of  his  peculiar  constitution 
during  infancy,  or  sometimes  not  until  he  is  several  years  of  age.  No 
matter  at  what  age  the  symptoms  are  manifest,  it  is  usually  iidieritance 
that  is  responsible  for  tlie  highly  irritable  nervous  system  of  these  chil- 
dren. In  almost  all  instances  one  or  both  parents  are  neurotic*  Environ- 
ment plays  distinctly  a  secondary  part,  but  is  important  even  in  infancy. 

The  Neuropathic  Infant. — The  condition  nuiy  reveal  itself  even  in 
the  first  weeks  of  life  in  an  unusually  early  reaction  to  siglits  and  sounds. 
Infants  may  fix  their  attention  upon  people  and  objects  as  early  as  the 
third  or  fourth  week,  and  thus  are  readily  startled  and  terrified  by 
things  to  which  the  normal  infant  pays  no  attention.  Sleep  is  often- 
times disturbed.  Such  children  are  precocious  and  on  this  account 
often  receive  much  attention  from  parents  and  nurses,  which  practice 
has  a  tendency  greatly  to  inerea.se  their  symptoms.  Ordinarily,  how- 
ever, not  much  notice  would  be  given  to  the  abnormal  constitution  except 
for  the  development  of  two  symptoms  which  are  particularly  striking. 
The  first  of  these  is  vomiting  and  the  second,  diarrhea. 

The  vomiting  is  usually  characterized  by  the  fact  tliat  it  takes  place 
very  readily  without  any  apparent  discomfort  and  that  the  aimpleat 
forms  of  food  and  even  water  may  be  vomited.  Vomiting  may  develop 
without  sufhcient  cause  and  the  usual  symptoms  ordinarily  associated 
with   it  are  entirely  absent     Frequently  the  food  is  simply  regurgi- 
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tated  into  the  mouth  where  it  may  be  held  and  swallowed  again  or  it 
may  run  out  at  the  corners  of  the  mouth. 

The  vomiting  may  be  only  oceasiona!  with  no  interference  with  weight 
and  growth,  or  it  may  be  so  severe  as  to  cause  a  marked  loss  of  weight 
and  even  threaten  life.  It  sometimes  ceases  spontaneously;  at  other 
times  it  may  be  most  obstinate.  The  diarrhea  also  varies  in  severity.  It 
may  oeeur  with  breast-fed  a«  well  as  artificially-fed  infants.     The  stools 

^may  be  only  slightly  more  frequent  than  normal,  three  to  five  a  day, 
and  w^cll  digested;  or  they  may  be  much  more  numerous  and  passed 
through  the  intestinal  tract  bo  rapidly  that  they  are  undigested  and 
frec|uently  contain  mucus. 

The  diarrhea  is  apparently  caused  by  an  excesjBive  irritability  of 
the  intestines,  an  increased  reaction  of  the  nerves  to  the  stimuli  which 
ordinarily  produce  moderate  peristalsis.  As  a  result,  the  food  is  hur- 
ried along  more  or  less  unchanged,  together  with  increased  intestinal 
secretions.  Tliu  diarrhea  may  be  most  obbtiuate.  Marked  and  even 
Brious  malnutrition  may  result. 

A  recognition  of  the  essential  condition  is  necessary  for  proper 
treatment.  iSuch  infants  rfiould  be  kept  as  quiet  as  possible  with  no 
excitement  or  unneccssar)-  handling.  If  vomiting  is  present^  the  food 
should  be  given  at  fuur-hour  intervals.  When,  in  spite  of  reduction  of 
the  fat  and  elimination  of  sugar,  vomiting  continues,  solid  food  given 
Mith  a  spoon  is  usually  retained.     This  food  is  preferably  some  form 

^of  cereal  suth  as  farina  or  barley  thoroughly  cooked,  but  so  thick  that 
it  must  1)0  given  with  a  spouo.  Infants  as  young  as  four  or  five  months 
ike  this  admirably, — two  or  more  ounces  every  four  hours.  The  propor- 
ion  of  one  part  of  cereal  to  ten  parts  of  milk  is  usually  thick  enough;  at 
limes,  however,  it  must  be  as  thick  as  one  part  of  the  ccrml  tu  five  of 
lilk,  in  order  to  prevent  regurgitation.  Jf  a  flour  is  used,  this  should 
be  cooked  for  at  least  an  hour,^ — f4>r  coarse  cereals  three  to  four  hours 
are  necessary.  This  diet  may  be  continued  until  other  food  is  added 
at  the  end  of  the  first  year.  Water  should  be  given  between  the  feedings. 
The  treatment  of  the  diarrhea  is  conducted  along  the  same  lines 
with  diarrhea  from  other  causes.  The  essential  condition,  an  in- 
creased peristalsis,  is  the  same  in  either  case.  The  irritation  of  the 
intestinal  contents  should  be  diminished-  The  irritating  products,  the 
lower  fatty  acids,  are  found  in  smaller  amount  when  there  is  an  excess 
of  protein  in  the  diet  and  when  the  fats  and  sugars  are  much  reduced. 
For  this  rt^son  with  nursing  infants  striking  benefit  is  often  seen  after 
substituting  buttermilk  for  one  or  more  feedings  of  breast  milk.  With 
artificially  fed  children  a  reduction  of  the  sugar  is  usually  net^essary. 
Carbohydrates  in  the  form  of  gruels  are  much  better  borne  than  the 

F0ugarB,    When  diarrhea  is  excessive,  protein  milk  may  be  necessary^  i^t 
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first  witlioiit  ami  later  with  the  adflitioii  nf  a  propaTatinii  of  nmltose. 
Sutfcss  is  only  iihtained  with  rontinuoiTs  and  iiitelli^xt^nt  care. 

The  Neuropathic  Child.^ne  ts  the  prathut  f>f  buth  hereditary  condi- 
tions and  file  environiiient  io  which  ho  lives.  The  child  who  is  nervous 
by  inheritance  is  rendered  much  more  so  by  continual  a^i^ociation  with 
nervous  parentg,  especially  if,  being  an  only  child,  lie  is  tlie  subject 
of  their  undivided  solicitude.  Actpiircd  nervousness  is  by  no  means 
infrequent  as  the  result  of  disease  or  bad  environment,  but  is  lost  as 
soon  as  the  influence  that  h  responsible  for  it  is  removed.  Nervousness 
is  more  common  in  girls  than  in  boys  and  is  especially  seen  in  tlie  Hebrew 
and  Latin  races.  It  is  nuKli  increased  by  a  faulty  method  of  living,  by 
lale  liours  and  especially  by  tea  and  coffee  and,  in  boys,  by  cigarette 
smoking. 

The  symptoms  relate  not  only  to  the  nervous  system  but  to  the  pliysi- 
eal  condition  of  the  child  as  well.  Neurotic  children  are  almost  always 
poorly  nourished.  They  have  labile  vasomotor  systems  and  for  that 
reason  blush  readily  and  very  often  have  cold  hands  and  feet.  The  pulse 
is  apt  to  l>e  rapid  and  undergoes  a  marked  increase  in  rapidity  after 
slight  exertion,  or  as  the  result  of  the  slightest  nervous  impression. 
These  children  are  usually  anemic;  their  appetite  is  poor  and  they  often 
suffer  habitually  from  wnstipation.  It  is  not  infrequent  fur  diarrhea 
to  occur,  particularly  as  the  result  of  excitement.  Cardiac  palpita- 
tion is  frequently  complained  of.  Nervous  vomiting  is  seen  with  chil- 
dren, girls  cspeciaHy,  of  the  school  age.  It  occurs  in  the  morning 
immediately  after  breakfast,  is  accomplished  without  effort  and  there 
16  usually  no  nausea.  The  appetite  may  remain  fair  and  there  is  no 
vomiting  at  any  other  time.  N<u'tunml  enuresis  is  found  with  many 
neurotic  paticnt-s,  and  masturbation  is  not  infrequent  even  in  those  of 
two  or  three  years. 

Mentally,  neuropathic  children  are  apt  U}  be  bright,  often  preco- 
cious, but  they  usually  sliuw  a  great  lack  of  concentration.  They  are 
frequently  animated,  talk  rajJidly,  oftentimes  stammering.  They  are 
never  quiet,  are  full  of  restless  energy,  changing  rapidly  from  one  occu- 
pation to  another  but  soon  tire  and  constantly  complain  of  fatigue. 
Headache  is  frequent  and  often  persistent.  A'ague  pains  in  almost 
every  situation  are  complained  of.  &)me  of  these  children  are  con- 
firmed hypochondriacs.  Many  are  alfei^tiouate  and  attractive,  but  they 
are  usually  self-willed  and  often  tyrannize  over  the  household.  They  are 
greatly  aifccted  by  nervous  impressions,  often  timid  and  readily  cry 
or  laugh.  Tremor  of  the  hands  or  eyelids  is  not  uncommon  and  the 
facial  phenomenon  (Chvostek's  symptom)  is  present  in  many.  All 
sorts  of  habit  spasm  are  of  frequent  occurrence  and  in  rheumatic  chil- 
dren chorea  is  a  common  manifestation. 
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Sleep  is  usually  poor.  Such  children  have  great  diflRculty  in  going 
to  sleep  and  occasionally  have  night  terrors.  In  general,  nervous 
children  demonstrate  a  combination  of  irritability  to  all  impressions 
with  a  ready  exhaustion.  Untreated,  they  are  apt  to  grow  up  into 
nervous,  often  hypochondriacal  adults.  Even  with  the  greatest  care 
and  wisest  treatment  it  is  a  long  and  tedious  process  to  bring  about 
an  approach  to  the  normal. 

Treatment  consists  largely  in  the  wise  management  of  the  daily  life. 
It  is  frequently  necessary  to  remove  the  child  entirely  from  the  environ- 
ment in  which  he  has  been  living.  The  person  in  charge  should  be  one 
who  will  not  spoil  or  indulge  the  child  and  will  bring  about  a  proper 
regime  with  a  gentle  but  firm  control.  It  is  necessary  to  observe  with 
the  greatest  care  all  of  the  measures  which  promote  the  physical  wel- 
fare of  the  child  and  especially  to  prevent  any  unnecessary  stimuli  to 
the  nervous  system. 

Nervous  children  are  much  benefited  by  association  with  others 
of  their  own  age.  No  greater  mistake  can  be  made  than  to  keep  such 
a  child  by  himself  for  a  prolonged  period;  but  it  must  be  remembered 
that  he  is  usually  unable  to  bear  either  the  physical  or  the  mental  strain 
to  which  normal  children  are  constantly  subjected.  For  that  reason 
the  periods  both  of  study  and  play  should  be  short.  Education  at  home 
is  usually  undesirable;  but  school  hours  must  be  carefully  adjusted  to 
the  child's  endurance.  He  should  not  be  allowed  to  become  either  physi- 
cally or  mentally  exhausted.  Frequent  short  periods  of  rest  are  neces- 
sary ;  it  is  often  desirable  to  keep  a  child  in  bed  for  two  or  three  days  once 
or  twice  a  month.  Particularly  to  be  avoided  are  such  things  as  motor- 
ing, chihlren's  parties,  theaters,  moving  picture  shows,  etc.  Altogether 
the  most  satisfactory  way  of  bringing  up  such  a  child  is  in  the  country 
away  from  the  excitement  and  distractions  of  city  life. 

Drugs  play  a  very  insignificant  part  in  treatment  and  should  be 
given  only  for  particular  symptoms.  Tonics,  when  indicated,  may  be 
given,  but  sedatives  to  the  nervous  system  should  be  avoided.  It  is 
quite  useless  to  expect  relief  from  such  operations  as  the  removal  of 
the  tonsils,  adenoids,  circumcision,  etc.  Unless  the  necessity  for  them 
is  plain,  they  often  do  more  harm  than  good. 


SECTION    III 
DISEASES   OF   THE   DIGESTIVE   SYSTEM 

CHAPTER   I 
DISEASES  OF   THE   LIPS,   TONGUE,   AND   MOUTH 


MALFORMATIONS 

Harelip. — Tliig  is  one  of  the  mo8t  frequent  conj.^eijittil  deformities. 
jit  is  caused  by  an  incomplete  fusion  of  the  central  prcK-oss  with  one  or 
lT>oth  of  the  lateral  proccsi^es  from  whirh  tbe  upper  half  of  the  face  is  de- 
veloped. This  deformity  may  be  single  or  double;  the  fissiire  is  never  in 
the  median  line,  but  usually  jut^t  beneath  the  eenter  of  the  nostril.  There 
may  be  simply  a  slight  indentation  in  the  lip,  or  the  fls^sure  may  extend 
to  the  nostril.  Both  single  and  double  harelij) — more  fre<piently  the  lat- 
ter— may  be  complicated  by  fissure  of  the  palate-  Double  harelip  is 
usually  accompanied  by  a  fissure  between  the  intermaxillary  and  the 
superior  nmxtllnry  bone  of  each  side. 

Cleft  Palate. — This  is  second  in  frequency  to  harelip.  It  may  involve 
the  soft  palate  oidy,  or  the  fissure  may  extend  intu  the  hard  palate,  pro* 
ducing  a  wide  gap  in  tbe  roof  of  tfie  mouth.  The  most  frequent  form 
is  that  in  which  only  the  soft  palate  is  affected. 

For  the  surgical  treatment  of  both  these  deformitia^s  the  reader  is 
referred  to  lext-lvooks  upon  surgery.  As  to  the  time  of  operation  with 
either  harelip  or  cleft  palate, — in  general,  operation  should  be  performed 
as  sofrn  as  tbe  condition  of  the  child  will  admit.  With  a  vigorous  child, 
it  should  Ix*  done  in  the  first  two  weeks  of  life. 

If  the  child  is  premature  or  feeble,  it  is  not  wise  to  operate  at  onee, 
but  it  is  always  to  l>e  remembered  that  it  does  not  necesf*arily  follow  that 
the  child's  condition  will  be  better  at  another  time.  The  nutrition  is 
always  a  matter  of  much  difficulty  and  without  operation  a  very  large 
nunil>t*r  of  these  cases  die  of  inanition  and  marasmus,  even  with  the  bt^st 
care.  Tlie  medical  treatment  consists  in  the  care  of  tbe  mouth  and  in  the 
nutrition  of  ihe  patient.  The  mouth,  in  all  cases,  must  be  kept  scnipu* 
lously  eleau^  but  the  greatest  care  is  necessary  not  to  injure  the  epi* 
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theliiim.  A  t/amelVlmir  brush  and  plain,  luke-warin  water,  or  a  wtmk 
alkaline  polution,  are  to  he  reeomraenclefl.  Both  of  these  deforniities 
are  oxree^lingly  likely  to  be  Cf^iniilitided  by  thniiilK  Tliis  h  a  serious 
menace  to  the  success  of  any  ojxTatioii,  and  even  to  the  life  of  the  patient. 
In  cases  of  harelip,  if  the  fissure  is  so  great  as  to  interfere  with  nursing, 
the  mother's  milk  should  he  pumped  and  the  ehild  fed  with  a  spoon 
or  a  medicine  dropper  until  the  operation  t^n  lie  performed.  In  cleft 
palate  there  may  be  attached  to  the  ruhher  nipple  of  the  nursing  bottle 
a  flap  of  thin  sheet-riihlier  in  eueh  a  way  that  it  dt^ses  the  Assure  in 
the  mouth  when  once  the  nipple  is  in  place.  This  flap  should  be  shapefl 
like  a  leaf,  one  extremity  being  eewed  to  the  neck  of  the  rubber  nipple 
and  the  other  end  left  free.  In  niany  cases,  both  before  and  immediately 
after  operation,  feeding  by  gavage  may  be  resorted  to  with  the  greatest 
benefit  and  with  very  little  inconvenience. 

Congenital  Hypertrophy  of  the  TongTie.'-This  is  usually  doe  to  dis- 
ease of  the  lymphatics,  and  is  to  be  regarded  as  a  lymphangioma.  In  a 
few  cases  hypertrophy  of  the  muscular  fibers  has  been  present.  The 
tongue  may  reach  an  enormous  size,  so  that  it  is  impossible  for  it  to  be 
contained  within  the  cavity  of  the  mouth,  and  it  may  thus  interfere  with 
nursing,  deglutition,  and  even  with  respiration.  The  treatment  is  sur- 
gical ;  but  some  of  these  patients  have  been  strikingly  benefited  by 
radium. 

Cases  like  the  above  are  to  he  distinguished  from  those  of  enlarge- 
ment of  the  tongue  seen  in  sporadic  cretinism.  In  this  disease  the 
tongue  is  considerably  enlarged  and  may  protrude  slightly  from  the 
mouth,  but  it  is  rarely,  if  ever,  large  enough  to  cause  other  symptoms. 
It  diminishes  notably  under  treatment  with  thyroid  extract. 

Bifid  Tongue. — These  cases  are  extremely  rare.  Brotliers  ha*f  re- 
ported to  the  New  York  Pathological  Society  a  ease  of  cleft  tongue  in  a 
child  of  one  month.    There  was,  in  addition,  a  fissure  of  the  soft  palate. 

Tongue-tie.— This  deformity  is  due  to  such  a  shortening  of  the  fre- 
num  that  it  is  impossible  to  protrude  the  tongue  to  a  normal  extent.  It 
differs  considerably  in  degree  in  different  eases.  In  some,  the  tongue 
can  not  be  protruded  beyond  tlie  gums.  Tongue-tie  may  interfere  with 
articulation,  and  even  with  sucking.  The  treatment  consists  in  liberat- 
ing  the  tongue  by  dividing  the  frenum  with  scissors  and  completing  the 
operation  T*ith  the  finger  nail.  This  should  he  done  in  every  case  unless 
the  child  is  a  bleeder.  In  many  cases  the  mother  may  think  the  tongue 
tied  when  the  frenum  is  of  normal  length. 

Bifid  ¥vTila. — This  is  not  very  unconuu^m.  It  usually  occurs  in  con- 
nection with  cleft  palate,  but  is  occasionally  seen  wbeii  there  is  no  other 
deformity  present.  It  may  be  complete  or  partial,  and  it  does  not  of  itself 
require  treatment 
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DISEASES  OF  THE  LIPS 

HerpeSb — Herpes  labialis  is  an  exceedingly  common  affection  in  chil- 
dren, occurring  in  acute  febrile  diseases,  particularly  pneumonia,  and 
sometimes  alone.  It  is  the  familiar  "fever  sore*^  or  "cold  sore*^  of 
domestic  medicine.  The  appearance  is  similar  to  herpes  in  other  parts 
of  the  body.  There  is  first  a  group  of  vesicles,  then  rupture  and  the 
formation  of  crusts.  It  is  often  quite  difiBcult  to  cure  on  account  of  the 
disposition  of  children  to  pick  the  lip  with  the  fingers.  Although  it  heals 
without  treatment,  recovery  is  facilitated  by  the  use  of  some  antiseptic 
lotion,  such  as  dilute  boric  acid,  followed  by  a  dusting  powder  of  zinc 
oxid  and  boric  acid.  This  treatment  is  generally  more  successful  than 
the  use  of  ointments.  Young  children  should  wear  mittens  or  elbow 
splints  at  night,  to  prevent  picking  at  the  crusts. 

Eczema  of  the  Lip. — This  is  an  exceedingly  common  condition,  and 
a  very  troublesome  one.  The  vermilion  border  is  dry  and  rough,  and 
prone  to  deep  cracks  or  fissures.  These  are  usually  seen  at  the  angles  of 
the  mouth  or  in  the  median  line.  When  severe  they  are  exceedingly 
painful,  bleed  freely,  and  are  the  cause  of  very  great  discomfort,  es- 
pecially in  the  cold  season.  The  lips  should  be  covered  at  night  by  boric 
acid  ointment,  and  this  should  be  used  as  much  as  possible  during  the 
day.  When  deep  fissures  form,  they  should  be  touched  with  burnt 
alum,  or  with  the  solid  stick  of  nitrate  of  silver.  Syphilitic  fissures 
are  considered  with  the  symptoms  of  that  disease. 

Perleche  (French,  perlecher  =^  to  lick). — This  name  was  first  given 
by  Lemaistre  to  a  form  of  ulceration  occurring  usually  at  the  angle 
of  the  mouth.  It  begins  in  most  cases  as  a  small  fissure,  which,  by 
constant  licking  and  irritation,  to  which  there  is  usually  added  infection, 
may  develop  into  an  intractable  ulcer  of  considerable  size.  It  often 
resembles  the  mucous  pat<h  of  hereditary  syphilis.  The  ulcer  is  of  a 
grayish  color,  is  quite  painful,  and  is  associated  with  considerable  swell- 
ing of  the  lip.  It  last^  from  two  to  four  weeks.  The  treatment  is  the 
same  as  in  simple  fissure — viz..  the  use  of  burnt  alum  or  nitrate  of  silver, 
and  covering  the  part  with  bismuth  or  oxid  of  zinc. 

DISEASES  OF  THE  TONGUE 

Epithelial  Desquamation. — This  is  a  disease  of  the  lingual  epithe- 
lium, which  is  characterized  by  the  appearance  upon  the  dorsum  or 
mar<rin  of  the  ton<riu\  of  circular,  elliptical,  or  crescentic  red  patches, 
with  ^ray  nmr^rins  which  arc  slightly  elevated.  The  gray  margins  are 
apparently  due  to  thickening  of  the  epithelial  layer  and  the  red  areas 
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to  desquamation  of  the  epitheliiuiL  It  is  sometimes  improperly  called 
psoriasis  of  Ihe  tongue.  It  is  quite  a  common  oomlitioii,  and  is  probably 
congenital. 

As  usually  seen^  there  exist  upon  the  tongue  from  two  to  half  a  dozen 
of  these  red  patehes  surrounded  by  a  gray  border,  which  is  about  one- 
twelfth  of  an  inch  wide,  and  slightly  elevated.  The  outline  of  the  patch 
is  nearly  always  cresccntic  (Fig,  27).  From  day  to  day  the  con- 
figuration of  the  patches  changes;  the  gray  lines  advance  across  the 
tongue  from  side  to  side,  or  from  base  to  tip,  disappearing  as  they  reach 
the  border  or  the  extremity.     They  are  followed  by  the  reel  patches, 

and  as  tbe  old  ones  fade  away  new  ones  form 
and  rim  tbe  same  course.  The  red  patches 
are  of  a  bright  color  nearest  the  border, 
gradually  shading  off  into  the  normal  color 
of  the  tongue.  Only  the  epitlielium  is  in- 
volved, the  deeper  structures  being  unaf* 
fected.  The  duration  of  the  disease  is  in- 
delioite;  it  nsuaJly  lasts  for  years,  Guinon 
reports  several  cases  whieli  recovered  during 
an  intercurrent  attack  of  measles  or  scarlet 
fever. 

The  cause  is  unknown.  The  r^cmdition 
occurs  rather  more  frequently  in  females 
tbau  in  males,  and  Gublcr  bns  reported  an 
instance  of  several  members  of  the  same 
family  being  affected.  The  condition  haa 
been  thought  to  depend  upon  nearly  every  disease  of  clHldhood.  It  is 
not  accompanied  by  pain,  salivation,  or  by  other  symptoms  of  sttmiati- 
tis,  and  is  of  little  practical  importance.  Its  sMuptoms  are  so  char- 
acteristic that  it  can  hardly  he  mistaken  fur  any  other  condition.  Treat- 
ment is  unnecessary. 

Two  otlier  forms  of  epithelial  desquamation  have  been  observed, 
both  mticli  more  rare  than  that  described.  In  one  of  tliese  the  red  de- 
nuded portion  occupies  tbe  margin  of  the  tongue,  wliile  tbe  center  is 
gray  or  white;  the  irregidar  wavy  outline  which  separates  the  two  sug- 
gests strongly  an  outline  map,  and  the  condition  is  sometimes  eaHed  the 
^geographical  tongue/'  This  term  is  frequently  enqiloyed  to  designate 
the  common  form.  In  another  variety  nearly  the  whole  organ  may  be 
uniformly  red^  from  loss  of  the  epithelium,  there  being  no  borders  or 
patches.  Both  tlicse  varieties  are  of  much  shorter  duration  than  the 
more  common  form,  usually  lasting  only  a  few  weeks* 

Glossitis, — Inihintruaticui  of  the  tongue  is  not  very  common  in  chil- 
dren.   It  is  usually  of  traumatic  origin.    The  injury  may  be  due  to  bit- 
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m^  the  tongue  in  a  fall  or  in  an  t'lHleptio  seizure.  Glossitis  h  sometimes 
cxciteii  by  the  irritation  of  a  sliarp  ttjoth,  eansiiig  a  wound  whieh  may  lie 
[the  avenue  of  infection;  or  it  may  result  from  taking  into  the  mouth 
irritant  or  caustie  poisons.  In  a  small  ntimIxT  of  cases  no  cause  can  he 
found.  The  sym|>tom8  are  marked  swelling  of  the  tongue,  so  that  it  may 
protrude  from  the  mouth;  and  it  may  even  be  so  great  as  to  cause  severe 
dyspnea.  There  are  also  seen  profuse  salivation,  difticuUy  in  swallowing 
and  in  articulation,  aucl  often  considerable  local  pain.  There  may  he  a 
rise  of  temperature  to  102"  or  103*"  F.  The  treatment  consists  in  the 
use  of  fluid  food,  which  in  severe  cases  may  be  introduced  through 
the  nose  by  means  of  a  catheter.  Ice  may  he  used  externally,  or,  bet- 
ter still,  pieces  of  ice  may  be  kept  in  the  mouth  continually.  If  there 
ifi  obstruction  to  respiration,  and  in  all  severe  cases,  scarifiration 
should  he  done  on  the  dorsum  of  tlie  t*mgue  along  the  side  of  the 
raph& 

The  acute  swelling  of  the  ttmgiie  and  lips  occurring  in  some  cases  of 
urticaria  may  be  mentioned  in  this  connection.  This  is  a  rare  condi- 
tion in  children,  hut  it  may  develop  rapidly  and  to  such  a  degree  as  to 
clause  alarming  symptoms.  The  treatment  consists  in  the  use  of  ice 
loi'ally,  frw  purgation  by  salines,  ami,  in  extreme  cases,  needle  punc- 
tures to  relieve  the  edema. 

Tongue-swallowing.^This  term  is  used  to  describe  a  rare  conditioTi 
Been  in  infants,  in  which  the  tongue  is  turned  backward  into  the 
pharynx,  so  as  to  obstruct  respiration.  It  may  be  drawn  quite  into 
the  esophagus.  Several  marked  cases  have  het*n  eolk»«'tecl  by  Henuig. 
WTiile  most  frequently  occurring  with  paroxysms  of  pertussis,  tongue- 
swallowing  has  been  seen  in  other  disc^ases.  This  should  not  be  forgot- 
ten as  one  of  the  ejiplanations  of  sudden  asphyxia  in  a  young  infant. 
The  conditions  necessary  for  its  production  are  a  somewhat  relaxed  organ 
or  a  long  frenum.  In  none  of  the  fatal  r-ascs  rc{mrted,  however,  hail  the 
frenum  been  divided.  In  some  weak  infants,  falling  back  of  the  tongue, 
ao  that  its  base  partly  covers  the  epiglottis,  produces  asphyxia,  precisely 
fms  it  occ'urs  in  adult  life  under  full  anesthesia.  The  rciognition  of  the 
condition  is  a  very  easy  one,  and  its  treatment  is  to  relieve  the  obstruc- 
tion by  drawing  tlie  tonpie  forward  hy  the  finger  or  forceps. 

tnccr  of  the  Ftenum, — The  friction  against  the  sharp  edges  of  the 
lower  central  incisors  frequently  causes  an  ulcer  of  the  frenum  in  in- 
fants. We  have  never  seen  it  in  oblcr  children.  It  usually  occurs  in 
pertussis,  but  is  seen  in  other  conditions.  In  some  it  app^^ars  to  be  pro- 
duced by  friction  of  the  teeth  during  nursing  from  the  breast  or  bottle. 
It  is  more  often  seen  in  children  who  are  delicate  or  cachectic  than  in 
thoae  who  are  healthy  and  well  nourished.  The  ulcer  may  be  confined 
to  the  frenum,  or  it  may  extend  quite  deeply  into  the  tongua     It  is 
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UHually  almiit  oiie-funrtli  of  nn  hivh  in  diami'ter,  and  of  a  yclloTrish-graJ 
color.  When  not  rearlily  (niRHJ  hy  toinlriug  with  ahim  or  nitrate  of 
silver,  the  ehild  may  be  fed  hy  gBvage  for  several  days,  or  tlie  teeth  may 
be  tfovered  by  a  hit  of  ahsorbent  cotton. 


DENTAL  CARIES 


Although  the  teeth  Ho  not  strictly  belong  to  the  province  of  the  physi- 
cian, they  have  an  important  inflnence  upon  the  general  health.  The 
pernicions  effect.s  of  dental  caries  have  only  recently  been  appreciated. 
Routine  ejcaminations  of  publie-sehool  children,  made  in  various  cities, 
!iave  shown  that  fully  80  per  cent  Imve  extensive  dental  caries.  Among 
the  inmateg  of  institutions  the  proportion  is  fully  as  great  as  this,  possi- 
bly greater,  unless,  as  in  a  few  modem  institutions,  special  attention  is 
given  to  this  subject. 

Among  the  causes  of  dental  caries  the  most  important  without  doubt 
is  want  of  cleanliness— the  almost  entire  neglect  of  the  toothbrush 
among  the  children  of  the  poor.  This  leads  to  decomposition  of  food 
and  secretions,  acid  fermentation,  erosions  of  the  enamel,  etc.  But  not 
all  caries  of  the  teeth  can  be  ascribed  to  this  cause.  Diet  has  certainly 
much  to  do  with  it.  It  is  our  belief  that  the  opinion  commonly  held, 
that  excessive  indulgence  in  sweets  is  responsible  for  dental  caries,  is 
well  founded.  Malnutrition  and  improper  food,  especially  in  early 
childhood,  certaiidy  aflet't  the  teeth.  In  some  chihiren  a  congenitally 
defect  ive  enamel  is  pre^ent.  O  credit  a  ry  syphilis  is  also  a  cause,  and  in 
children  with  congenital  mental  defects  the  tjjcth  are  prone  to  early 
decay. 

The  symptoms  are  botli  local  and  general.  Lrically,  as  a  result  of 
decomposition  and  infection,  there  are  present  foul  breath,  gingivitis, 
alveolar  abscess,  ulcerative  stomatitis.  t(K>tliache,  etc.  The  lymph  nodes 
in  the  neighborhttod  frequently  become  enlarged  and  sometimes  tul>er- 
t'ulous.  Tuberculosis  of  the  submaxillary  and  submental  lymph  nodes 
is  nearly  always  the  result  of  infer-tion  through  the  teeth  or  the  gums. 
Whether  the  cervical  lynijdi  nodes  an*  infected  in  the  same  way 
is  very  doubtful.  The  general  symptoms  result  in  part  from  improper 
mastication  of  food  and  in  part  from  sepsis  from  the  local  condition. 
There  may  he  seen  only  fiiiling  nutrition,  loss  of  a}jpetite  and  anemia; 
or  these  symptoms  may  be  accompanied  by  a  slight  but  contiuuous  fever 
which  may  persist  for  months.  In  more  marked  cases  there  may  be 
symptoms  of  a  pyemic  character;  higher  temperature,  joint  swellings, 
wasting,  etc.  Many  (rases  of  illness  diagnosticated  acute  rheumatism 
and  accompanied  by  cardiac  complications  hnv^.  their  origin   in  oral 
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sepsis  at  the  basis  of  which  are  carious  teeth^  and  no  treatment  has 
any  influence  upon  the  condition  until  these  are  removed. 

From  the  local  irritation  various  nervous  symptoms  may  arise. 
The  most  common  are  habit  spasm^  facial  chorea,  headaches,  and,  ac- 
cording to  some  writers,  even  epileptiform  convulsions.  The  presence 
of  carious  teeth  is  a  menace  to  the  general  health.  They  certainly  pre- 
dispose to  local  tuberculosis.  Many  persons  assume  that  if  the  teeth 
affected  belong  to  the  first  set,  it  matters  little.  However,  the  perma- 
nent teeth  are  often  injured  by  extensive  decay  of  the  deciduous  set. 
The  treatment  of  this  condition  belongs  to  the  dentist;  but  the  physician 
should  appreciate  the  importance  of  the  subject  and  urge  parents  and 
others  in  charge  of  children  to  give  proper  attention  to  cleanliness  and  to 
see  that  carious  teeth  of  the  first  set  are  either  filled  or  removed. 


ALVEOLAR  ABSCESS 

This  is  common  in  children,  especially  among  the  class  of  hospital 
and  dispensary  patients,  in  whom  little  or  no  attention  is  given  to  the 
care  of  the  teeth.  It  causes  severe  pain  and  acute  swelling,  which  may  be 
limited  to  the  gum,  or  it  may  involve  to  a  considerable  extent  the  perios- 
teum of  the  jaw  and  even  cause  swelling  of  the  whole  side  of  the  face. 
If  there  is  retention  of  pus,  there  may  be  quite  severe  constitutional 
symptoms,  such  as  chills  and  high  temperature;  but  in  most  of  the 
cases  these  are  wanting.  The  abscess  usually  opens  spontaneously  into 
the  mouth,  but  it  may  open  externally  if  the  molar  teeth  are  the  ones 
affected.  It  may  even  lead  to  necrosis  of  the  jaw.  If  its  site  is  the  upper 
jaw,  the  pus  may  find  its  way  into  the  nasal  cavity  or  into  the  maxillary 
sinus. 

The  treatniont  is,  in  the  first  place,  prophylactic.  This  requires  at- 
tention to  the  teeth  to  prevent  decay,  and  the  removal  of  old  carious 
fangs,  which  are  a  constant  menace  to  the  health  of  the  child.  The  free 
use  of  the  toothbrush  and  some  antiseptic  mouth-wash  will,  in  the 
great  majority  of  cases,  prevent  the  occurrence  of  this  disease.  It  is 
important  that  the  abscess  be  opened  early  and  free  drainage  secured. 
If  there  is  a  carious  tooth  it  should  be  drawn. 


DIFFICUI.T  DENTITION 

The  place  of  dentition  as  an  etiolo<;ical  factor  in  the  diseases  of  in- 
fancy is  one  which  has  <]^ivcn  rise  to  much  discussion.  From  a  very  early 
period  the  view  has  descended,  that  a  large  number  of  the  diseases  occur- 
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ring  between  the  ages  of  sLx  motitli8  ami  two  years  are  due  to  diilieult 

dentition.  The  list  of  sueh  diseases  is  a  luii;^  one,  but  year  by  year  it  lias 
been  shortened  as  one  after  another  has  been  shown  to  depend  upon 
other  eauses,  dentition  being  only  a  eoineidenee. 

At  tlie  i»resent  time  many  good  observers  deny  that  dentition  is  ever 
a  canse  of  symptoms  in  children ;  some  even  going  so  far  as  to  say  that 
the  growth  of  the  ttn^'th  causes  no  more  symptoms  tlmn  the  growth  of  the 
hair  Without  rkmbt  the  usual  mistjike  made  in  practice  is  to  overlook 
disease  of  the  l*rain,  ears,  lungs,  stomach,  and  intestines,  because  of  the 
firm  belief  that  the  child  was  *'only  teething/'  The  physician  who 
starts  out  with  the  itlca  that  in  infaiKV  dentition  may  prcnluce  all  symp- 
toms usually  gets  no  furtlier  than  this  in  his  etiological  investigations. 
Although  no  dtiuht  the  importauce  of  dentition  as  an  etiological  factor 
in  disease  has  bei^n  in  the  past  greatly  exaggerated,  the  careful  and 
eandiil  observer  must  adnn't  that,  partirularly  in  delicate,  highly  nervous 
children,  dentitifui  may  pnxluee  many  reilex  symi)toms,  some  even  of 
quite  an  alarming  character. 

Speaking  from  general  impressions  not  from  statistics,  we  should  say 
i}mi  in  our  experience  fully  (Mie-lmlf  of  the  lunilthy  children  cut  their 
teeth  without  any  visible  symptoms,  local  or  general;  in  the  remainder 
some  disturbance  is  usually  seen,  aiid  though  in  mt>8t  cases  it  is  slight 
and  of  short  duration,  it  may  last  for  several  ilays  or  even  a  week.  The 
symptoms  most  conunonly  seen  arc  disturlvrd  sbvp,  or  wakefulness  at 
night  and  fretfuhiess  by  day,  so  that  cluldnn  often  sleep  only  one-half 
the  usual  lime.  There  is  loss  of  afijit'tite,  aud  ninrh  less  food  than  usual 
is  taken.  There  is  often,  but  luit  always,  an  increase  in  the  salivary 
secretion,  a  sitglit  amount  of  4'jitarrhal  stnniatitis,  and  a  constant  dispo- 
sition on  the  part  of  the  rhibl  to  ]Mit  the  lingers  into  tlie  mouth.  The 
bowels  an'  oft*'n  i'onst*l»a(t'd  i*r  there  may  be  slight  diarrhea.  The  ther- 
mometer may  show  a  sliLdit  elevation  of  temperature  to  100*^  or  lOLS*"" 
F.  The  weight  often  rfinains  stationary^  for  a  week  or  two^  and  there 
may  even  be  a  loss  of  a  few  ounces.  The  duration  of  these  symptoms  in 
most  cases  is  but  a  few  days,  ami  they  recnure  no  special  treatment.  If 
the  food  is  forred  bfnoud  tfie  chihrs  inclination,  attacks  of  indigestion 
with  vomiting  and  diarrhea  are  easily  excited. 

Symptoms  more  severe  than  the  above,  are  rare  in  healthy  children, 
but  are  not  in  frequent  in  those  who  are  del  it  ate  or  rachitic.  In  such 
susceptible  children,  even  so  slight  a  thing  as  dentition  may  be  an  excit- 
ing cause  of  quite  seriinus  di>iturbances.  Of  ten  there  is  some  other 
factor  in  the  case,  such  as  bad  feeding  or  feeble  digestion.  In  delicate 
or  rai^hitic  children  there  may  be  seen  the  symptoms  already  mentioned 
as  occurring  in  healthy  infants,  hut  in  greater  severity;  and  in  addition 
there  may  be  severe  attacks  of  acute  indigestion.     Oecasionally  there  is 
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an  elevation  of  temperature  to  102°  or  103°  F.,  lasting  usually  only  two 
or  three  days,  and  accompanied  by  no  symptoms  except  almost  complete 
anorexia.  It  is  occasionally,  but  rarely,  seen  that  a  child  will  have  con- 
vulsions just  before  or  during  the  eruption  of  each  tooth.  Such  chil- 
dren are  almost  always  the  subjects  of  latent  tetany,  dentition  acting 
as  any  other  exciting  cause  to  determine  the  onset  of  the  convulsions. 
In  cases  of  eczema  the  symptoms  often  undergo  a  distinct  exacerba- 
tion with  the  eruption  of  each  group  of  teeth.  As  regards  almost 
all  the  other  diseased  conditions  which  are  commonly  attributed  to 
dentition,  we  believe  that  it  is  a  delusion  to  ascribe  them  to  this 
cause. 

The  physician  should  watch  a  child  carefully,  and  examine  him  fre- 
quently, to  be  sure  that  he  is  not  overlooking  some  serious  local  or  con- 
stitutional disease  before  he  allows  himself  to  make  the  diagnosis  of 
difficult  dentition.  Probably  in  ninety-five  per  cent  of  the  cases  in  which 
symptoms  are  present,  they  are  due  to  some  cause  other  than  dentition. 
When,  however,  symptoms  such  as  any  of  those  mentioned  disappear 
immediately  when  the  teeth  come  through,  and  when  we  see  them 
repeated  four  or  five  times  in  the  same  child  with  the  eruption  of  each 
group  of  teeth,  and  accompanied  by  red  and  swollen  gums,  we  can 
not  escape  the  conclusion  that  dentition  is  a  factor  in  their  production, 
though  perhaps  not  the  only  one. 

In  the  treatment  of  this  condition  drugs  occupy  but  a  small  place.  It 
should  be  remembered  that  infants  are  at  this  time  in  a  peculiarly  sus- 
ceptible condition  as  regards  the  digestive  tract,  and  attacks  of  indiges- 
tion, and  even  severe  diarrhea,  are  readily  excited  from  slight  causes, 
especially  from  overfeeding.  Special  care  should  be  exercised  in  this 
respect.  The  strength  of  the  food  should  be  reduced,  as  well  as  the 
amount  given.  A  poor  appetite  indicates  a  feeble  digestion,  which 
should  not  be  overtaxed.  As  attacks  of  bronchitis  and  acute  nasal  ca- 
tarrh are  readily  induced,  even  slight  exposure  should  be  guarded 
against.  The  nervous  symptoms,  when  severe,  may  be  relieved  by  the 
use  of  moderate  doses  of  the  bromids  or  by  phenacetin,  better  than  by 
opiates.  All  soothing  syrups  should  be  discountenanced.  All  the  vari- 
ous devices  for  making  dentition  easy  are  a  delusion.  In  a  small  num- 
ber of  cases  lancing  the  gums  is  of  value.  We  have  seen  in  a  few  rare 
instances  marked  and  un(loul)ted  relief  given  by  it.  This  is  likely  to 
be  the  case  only  when  the  gums  are  tense,  swollen,  and  very  red,  with  the 
teeth  just  beneath  the  mucous  membrane.  To  press  a  tooth  through  the 
g\mi  by  simply  rubbing  gently  with  the  finger  covered  with  sterile  gauze 
is  frequently  more  etfective  than  an  incision.  It  seldom  happens,  how- 
ever, tliat  the  relief  expected  is  seen  from  any  of  the  measures  men- 
tioned. 
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CATARRHAL  STOMATITIS 


This  18  eharacterissed  by  rtMlnesg  and  swelling  of  the  niucons  meTn- 
braiie,  and  l)y  iiKTeasecl  secretion  of  the  sal i vary  and  the  muei parous 
glands  of  the  month,  Tt  iisniilly  invulves  a  large  part  (vf  the  niucous 
nieml^rane. 

Etiology.— Catarrhal  stomatitis  niny  resnlt  frnni  tmumatism.  Thia* 
iojnry  may  he  niechaniea],  or  due  to  heat  or  any  irritant  aeeidentally 
taken  into  the  mouth.  It  frequently  oeenrs  at  the  time  of  tiie  eruption 
of  a  tooth.  It  complieates  meajiles,  searlet  fever,  diphtheria,  intluenza, 
and  many  other  infeetinus  diseat^es.  In  these  ea^e^  aiul  in  many  others 
the  disease  h  probably  due  to  direet  in  feet  ion. 

lesions. — The  lesions  are  essentially  tlie  same  as  in  eatarrhal  inflam- 
matiou  of  other  niueoos  mt^mbranes.  There  h  congestion  with  des- 
quamation of  epithelial  eells  and  sometimes  the  formation  of  .supertieial 
u leers.  The  process  may  be  a  very  superfieial  one,  or  it  may  extend  to 
the  snhnmcous  tis.^ue. 

Symptoms. — The  nnuons  membrane  is  intensely  injected,  all  the 
eapillaries  are  dilated,  and  small  hemorrhages  easily  exeite<].  The  mu- 
cous membrane  is  swollen,  this  being  most  apparent  over  the  gums  or 
alxjut  the  teeth.  There  may  lie  some  swelling  of  t!ie  lips.  The  mouth 
seem^  hot,  and  the  local  temperature  u  certainly  increased.  There  h 
considerable  pain,  as  shown  by  fretfidness,  but  partienlarlv  by  the  disin- 
clination to  take  fooil :  infants,  though  evidently  hungry,  either  refusing 
the  breast  or  bottle  altogether,  or  dropping  it  after  a  few  moments.  The 
increase  in  secretion  is  st^metimes  nmrked,  so  that  the  saliva  pours  from 
the  mouth,  irritating  the  lips  and  face  and  drenching  the  clothing*  In 
other  eases  the  saliva  is  swallowed.  On  dose  inspeetion  there  may  be 
seen  swelling  of  the  muciparous  follicles,  and  even  the  formation  of  tiny 
cysts  from  the  accumulation  of  secretion  within  them.  The  tongue  is 
uaually  coated,  the  edges  reddened,  and  the  papillae  prominent.  In 
febrile  diseases,  such  as  typhoid,  etc.,  we  may  get  an  accumulation  of 
dead  epithelium  with  the  formation  of  cracks  and  fissures  of  the  totiguc, 
and  the  li|>s  may  present  a  similar  cnndilinn.  The  neighl»firing  lym- 
phatic glands  are  slightly  enlarged  and  tejuler.  The  constitutional  symp- 
toms accompanying  simple  stomatitis  are  not  severe,  luit  stmie  disturb- 
ance is  almost  always  present.  There  may  be  derangement  of  digestion 
with  vomiting,  and  even  a  mild  attack  of  diarrhea.  In  the  majority  of 
cusisB  the  disease  runs  a  short  course,  rwovery  taking  place  in  a  few 
days  when  Ihe  primary  cause  is  removed.  In  very  delicate  children  it 
may  be  prolonged,  and  from  the  interference  with  nutrition  may  even 
lead  to  serious  consequences. 
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Treatment.— The  mouth  and  teeth  should  he  kept  clean.  Food  is 
more  acceptable  if  given  cold.  In  very  severe  cases,  when  food  is  refused, 
gavage  may  be  resorted  to  three  or  four  times  daily.  In  all  cases  chil- 
dren may  be  given  ice  to  suck.  This  is  refreshing,  both  on  account  of 
the  cold  and  from  the  relief  to  the  thirst.  The  mouth  should  be  kept 
clean  with  a  solution  of  boric  acid,  ten  grains  to  the  ounce,  or  an.  alkaline 
solution,  such  as  Dobell's,  diluted  with  an  equal  amount  of  cold  boiled 
water ;  or  plain  water  n^ay  be  used.  In  the  severe  forms,  where  there  is 
much  swelling  and  slight  catarrhal  ulceration,  astringents  are  required. 
In  our  experience  alum  is  the  best;  this  may  be  applied  in  the  form  of 
the  powdered  burnt  alum  mixed  with  an  equal  amount  of  bismuth,  or  in 
solution,  ten  grains  to  the  ounce,  with  a  swab  or  brush.  Where  ulcers 
are  slow  in  healing  and  very  painful,  the  powdered  burnt  alum  or  the 
solid  stick  of  nitrate  of  silver  may  be  applied  directly. 


HERPETIC  STOMATITIS 
{Aphthotis,  Vesicular,  or  Follicular  Stomatitis) 

In  this  form  of  stomatitis  we  have  the  appearance  first  of  small 
yellowish-white  isolated  spots,  and  subsequently  the  formation  of  super- 
ficial ulcers.  These  ulcers  are  first  discrete,  but  may  coalesce  and  form 
others  of  considerable  size.  It  is  a  self-limited  disease,  usually  running 
its  course  in  from  five  days  to  two  weeks. 

Etiology. — Very  little  is  as  yet  positively  known  regarding  the  cause 
of  herpetic  stomatitis.  It  is  not  common  in  the  first  year,  but  after  that 
is  very  frequently  seen  throughout  childhood.  It  occurs  in  the  strong  as 
well  as  in  the  delicate.  It  is  often  associated  with  some  disturbance  of 
the  stomach,  and  occasionally  with  dentition.  We  have  adopted  the  term 
herpetic,  because  the  condition  is  analogous  to  herpes  of  the  lips  and 
face,  the  difference  in  appearance  being  due  chiefly  to  location.  It  is 
apparently  caused  by  something  which  acts  upon  terminal  nerve  fila- 
ments. 

Lesions. — The  generally  accepted  opinion  is  that  there  is  first  a  vesi- 
cle, followed  by  a  death  of  epithelial  cells  covering  it,  and  then  a  super- 
ficial ulcer.  The  white  appearance  is  due  to  the  fact  that  the  ulcers, 
being  on  a  mucous  membrane,  are  always  moist.  These  ulcers  may 
extend  superficially,  but  never  deeply;  they  heal  quickly  with  the  for- 
mation of  new  epithelial  cells,  leaving  no  cicatrices.  Herpetic  stoma- 
titis is  always  associated  with  more  or  less  catarrhal  inflammation. 

Symptoms. — The  disease  is  characterized  by  local  and  general  symp- 
toms.    The  latter  are  quite  indefinite — general   indisposition,   loss  of 
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apprtitts  and  tslight  feviT.  T!r^  luial  ^ytjiptoms  consist  in  the  develop- 
ment of  small,  Bliallow,  r:ireular  ulcers,  timially  cnmin^  in  successive 
crops.  While  most  frcqncnt  at  the  hortlcr  of  the  ton^^ne  and  the  inside 
of  the  ]ips.  they  may  lie  found  upon  any  part  of  the  niiKuus  membrane 
of  the  month  or  the  pharynx.  There  may  he  only  half  a  dozen  present, 
or  the  month  may  be  filled  with  tliem.  They  are  first  of  a  yellowish 
color,  and  on  an  average  alKUit  one-eighth  of  an  inch  in  diameter.  By 
the  coalescence  of  several  fiinallcr  ulcers  there  may  form  i>atches  of  con- 
fiidcrahle  size,  sometimes  nearly  covering  the  lips.  The  older  ulcers  are 
apt  to  have  a  dirty-gray  color,  and  in  places  may  look  not  unlike  a 
diphtheritic  membrane.  The  siTialler  ones  arc  surrounded  by  a  red 
areola,  and  whi'u  healing  t!ie  margin  i»  of  a  bright  red  color.  Their 
appearance  is  often  more  like  that  of  an  exudation  upon  the  mucous 
memlirane  than  an  ulceration.  The  other  symptoms  are  nuu'li  the 
Riime  as  those  of  rfitarrhal  stomatitis,  but  usually  of  greater  severity- 
The  pain  i«  parti enlarly  intense,  it  being  often  ditlicult  to  induce  chil- 
dren to  take  anything  in  the  form  of  food.  The  tongue  is  frequently 
eoated,  but  there  is  never  the  foul  lireath  of  uleerative  stomfititis.  The 
duration  of  tfie  disease  m  from  one  to  two  weeks,  and,  if  the  child  is  in 
good  condition,  complete  recovery  takes  place  even  without  any  special 
treatment.  In  badly  nourished  ehildre!i  the  disease  nuxy  last  for  two  or 
three  weeks;  relapses  may  occur^  and  the  condition  may  interfere  very 
geriously  with  the  child's  nutrition. 

Treatment. — This  is  the  same  as  in  catarrhal  stomntiiis,  vsillj  the 
addition  tluit  to  caeb  one  of  the  uleers  finely  powdered  burnt  ahun  should 
he  applied  with  a  camelVhair  brush.  If  this  ie  not  effective,  the  solid 
stick  of  nitrate  of  silver  may  be  used.  Tlie  ulecrs  will  usually  yield  rap- 
idly to  this  treatment.  In  our  experience,  drugs  given  with  the  purpose 
of  alTecting  the  legion  in  the  mouth  have  been  without  benefit. 
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ULCERATH^E  STOMATITIS 


TTIeerative  stomatitis  is  l>elieved  to  oecur  only  when  teeth  are  pres* 
ent.  It  is  characterizeil  by  an  ulcerative  process,  beginning  at  the  june* 
tion  of  the  teeth  and  the  gum,  and  extending  along  the  teeth  ;  it  oeca- 
sionally  involves  other  parts  of  the  mouth,  but  never  spreads  beyond  the 
bucc*al  cavity. 

Etiology.— A  form  of  ulcerative  stomatitis  is  prod  need  by  certain 
luetallic  poisons,  especially  mereury.  If^id,  and  phosphorus;  but  all  these 
are  now  rare,  TJlcerative  stomatitis  also  occurs  in  scurvy**,  and  it  seems 
probable  that  an  allied  disturbance  of  nutrition,  with  spongy,  swollen 
gums,  precedes  some  other  forms  of  ulcerative  stomatitis.     Bad  sur* 
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rounrlings  and  improper  focHl  act  as  prodisposing  oaiises;  for  tlie  tlisease 
is  quitt*  conmioii  in  iiistitiitiuns  for  diildren  and  in  htnspital  and  dis- 
pensary pationU,  althongli  rare  in  private  prat'tii-e.  Loral  causes  of  im- 
IKjftauce  are  want  of  cleanliness  of  the  mouth  and  ttTth  and  the  pres4?nce 
of  carious  teeth.  Conditions  which  produce  a  lowered  vitality  of  the 
^m8  act  as  predispt>s»ng  causes,  and  infoetion  as  an  exciting  cauge  of 
the  dis»ea8e.  The  constant  clinical  features  of  ulcerative  stomatitis  and 
the  occasional  occurrence  of  epidi^niifs  indit^at*'  a  spertlic  cause  which  ie 
prohaldy  tlui  same  as  that  of  ulceromemhranons  tonsillitis.  The  two 
conditions  often  exist  at  the  same  time.  From  the  investigations  of  Vin- 
cent, Bcfjihchn,  Fhiut  and  others  it  seems  prohahle  that  noma  is  also 
produced  by  the  same  organism  but  represents  a  more  virulent  infection. 

Lesions. — 1'he  disease  may  begin  at  any  part  of  the  mouth,  but  most 
frequently  upon  the  outer  surface  of  the  gum  along  the  lower  incisor 
teeth.  From  this  point  it  extends  behind  the  teeth,  and  from  the  in- 
eisofs  to  the  mnines  and  molars,  usually  of  one  side  only;  but  it  may 
involve  the  entirt-  gum  of  both  jaws.  From  the  gums  the  process  nuiy 
sprend  to  the  lips,  affecting  the  fold  of  mucous  membrane  between  the 
gum  and  the  lip,  and  also  to  tin?  inner  surface  of  the  cheek,  especially 
op|Misite  the  molar  teeth,  wliere  large  ulcers  often  form.  In  neglected 
cases  the  disease  may  extend  into  the  alveolar  sockets,  the  teeth  loosen- 
ing and  falling  nut.  The  periosteum  of  the  alveolar  prot'esa  may  he  in- 
volved, and  even  guperlicial  necrosis  of  the  jaw  may  CM'cur,  as  has  hap- 
pened in  several  eases  that  came  under  our  observation.  Thes.e  severe 
forms  are  met  with  in  institutions  chiefly  and  then  generally  follow 
measles  or  scarlet  fever. 

Ulcers  similar  in  appearance  may  also  he  present  in  other  jmrts  of 
the  mouth — i.  e,,  on  the  s(>ft  palate  or  the  tonsils,  sometimes  even  when 
the  gums  are  not  involved. 

Symptams. — The  first  things  notice<l  are  the  very  offensive  breath  and 
the  profuse  salivation.  It  is  usually  for  one  of  these  symptimis  that 
the  f>atient  is  brought  for  treatment.  On  inspect  ion  of  the  nuuiih,  there 
are  seen  in  the  mild  cases,  swollen*  spongy  gums  of  a  deep-red  or  purplish 
iHilor,  which  bleed  at  the  slightest  touch.  There  is  a  line  «»f  ulceration, 
usually  along  the  incisor  teeth,  most  marked  in  fnuit,  which  may  ex- 
tend to  any  or  tu  all  at  the  teeth ;  sometimes  it  affectj^  only  the  gum 
along  the  molar  twth,  the  incisors  escaping.  At  the  junction  of  the 
teeth  and  gum  is  seen  a  dirty,  yellowish  dejnjsit,  on  the  removal  of  which 
free  bleeding  takes  place.  The  diseased  parts  are  very  painful,  and  the 
child  cries  and  resists  any  attempt  at  examination.  Jn  the  more  severe 
cftSi»s  and  in  those  of  longer  duration  the  teeth  are  bM)9ened,  sometimes 
being  ao  loose  that  they  can  be  picked  from  the  gum.  There  may  be 
necroeis  of  the  jaw,  and  even  a  loose  sequestrum  may  be  found.     In 
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these  cases  the  ulceratiun  along  the  jt^ums  \s>  deeper,  and  there  may  be 
ult^ere  in  the  fheek  opfiosite  the  molar  teeth,  or  inside  the  lip,  Tlie 
swoUint^  may  be  ^o  great  that  the  teetli  are  ahiiuiit  eovered ;  this  is  seen 
particularly  in  the  scorbutic  form.  The  saliva  pours  from  tlie  mouthy 
adding  greatly  to  the  dist^omfurt  of  the  patient.  Beneath  the  Jaw  are 
felt  the  large,  j^wolleii  lyniphatie  glands,  wlileh  are  painful  and  tender  to 
the  touch,  but  show  no  tendency  to  suppurate.  The  tongue  is  somewhat 
swollen,  and  shows  at  the  edges  the  imprint  of  the  teeth  5  it  has  a  thick, 
dirty  coating. 

The  disease  is  attended  by  little  or  no  fever  or  other  constitutional 
symptoms.  The  general  condition  of  these  patients  is  often  poor,  and 
there  may  he  quite  a  marked  caeliexia,  Otlier  forms  of  stomatitis  may  be 
associated^  and  it  should  not  be  forgotten  that  the  gangrenous  form  may 
follow. 

W'hen  not  recogijizcil  or  not  properly  treated,  ulcerative  stomatitis 
may  last  for  months.  When  properly  treated  it  tends  in  all  recent  cases 
to  reoovery,  usually  in  from  five  to  ten  days.  No  deformity  of  the  mouth 
18  left,  the  only  untoward  rcsult.s  being  shrinking  of  the  gum,  sometimes 
loss  of  some  of  the  incisor  teeth,  and  more  rarely  a  superficial  necrosis 
of  the  alveolar  process.  All  these  are  quite  uncontmon.  Ulcerative 
stomatitis  can  hardly  be  confounded  with  any  otlier  form,  and  not  only 
should  a  diagnosis  of  the  lesion  be  ma<k\  but  the  condition  u[Hin  which 
it  depends  should,  if  possible,  be  discovered ;  seorhutus,  particularlVi 
should  not  he  overlooked. 

Treatment. — The  first  tiling  to  be  done  i^  to  remove  the  cause.  When 
dependent  ujxjn  metallic  poisoning  tlie  source  should  he  discovered* 
Scorbutic  eases  should  have  the  usual  anti-scorbutic  diet.  Cleanliness  of 
the  mouth  is  of  great  importance,  and  this  may  best  be  accomplishe<i  by 
the  use  of  peroxid  of  hydrogen  diluted  with  from  one  to  four  parts  of 
water.  It  should  be  followed  by  thorough  rinsing  with  plain  water,  and 
repeated  several  times  a  day.  In  other  cases  a  solution  of  alum,  five 
grains  to  the  ounce,  or  a  mouth-wash  of  chlorate  of  potash,  three  grains 
to  the  ounce,  may  be  employed.  The  only  objection  to  the  last  men- 
tioned is  the  pain  which  it  sometimes  produces.  A  strip  of  gauze  between 
the  cheek  and  the  gums  aids  greatly  in  cleanliness.  This  may  l)e 
left  in  place  and  affords  no  inconvenience*  but  on  the  contrary,  comfort 
to  the  patient 

The  speciile  remedy  for  nleerative  stomatitis  is  chlorate  of  potash. 
The  best  method  of  administration  is  to  give  two  grains,  or  one-lialf  tea- 
spoonful  of  a  saturated  solution,  largely  diluted,  every  hour  during  the 
day  for  the  first  twenty- four  hours  and  subsequently  every  two  hours; 
when  improvement  occurs  the  dose  may  be  still  further  reduced.  Marked 
benefit  is  usually  seen  in  one  or  two  days  even  in  cases  that  have  lasted 
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for  several  wcvks*  If  ihv  i-asu  dm-s  uot  yield  readily  to  tliii»  treatment 
tfiere  is  prubably  di^i^a^e  at  the  roots  of  ttie  teelh,  and  when  loose  these 
fihouhl  be  removed,  and  the  jaw  examined  to  see  if  there  is  neerogie. 
Oeeasiunally  when  there  is  no  disposition  to  lioaK  the  shreds  of  neerotic 
tissue  should  be  carefully  removed,  and  luirat  alum  or  nitrate  of  silver 
applied. 

The  eonstiiutional  and  dietetie  treatmeiit  in  all  these  cases  should 
be  the  same  as  that  employed  in  scurvy — ^i,  e.,  plenty  of  fruit,  fresh  vege- 
tables, and  sometimes  the  internal  a<IministratJon  of  mineral  aeids,  cspe- 
eially  aromatie  sulphurie  arid.     Iron  18  indicated  in  most  of  the  cases. 

mocration  of  the  Hard  Palate.— This  is  usually  seen  in  the  iirst  few 
weeks  of  life,  but  may  oeeur  in  any  child  suffering  from  raarasmns.  The 
primary  ean^e  is  often  the  injury  indicted  in  cleansing  the  mouth.  In 
other  cases  it  is  due  to  the  friction  of  the  rubber  nipple,  or  some  other 
objcH't  which  ilw  child  is  allowed  to  suek.  In  still  others  it  is  appar- 
ently produced  by  the  habit  of  tongne-siicking  frequently  observed  in 
these  young  infants.  The  appearances  are  quite  characteristic:  there  is 
found,  rather  far  back  ujxin  the  hard  palate,  usually  in  the  middle  line, 
a  superficial  ulcer,  from  a  fourth  to  a  half  inch  in  diameter.  There  are 
no  signs  of  acute  inflaniniatioiK  Thrush  may  coexist*  but  it  has  no  rela- 
tion to  the  production  of  the  dinease.  Spontaneous  recovery  usually  oe- 
curs  in  from  one  to  three  week.s,  provideil  the  cause  can  be  removed.  In 
children  suffering  from  marasmus  these  ulcers  are  very  iutraetable,  and 
in  many  instances  their  cure  is  praetically  impossible.  It  is  therefore 
especially  important  to  prevent,  if  possible,  their  formation  by  care  in 
cleansing  the  mouth,  and  in  avoiding  the  other  causes  referred  to.  ^\Tien 
uhrrs  have  appeared  they  should  be  treated  as  in  cases  of  hcq>etic 
stomatitis. 


THRUSH 


(Sprue;  Gemmn,  Soor;  French,  MuQuet) 


Thrush  is  a  parasitic  form  of  stomatitis  characterized  by  the  appear- 
ance tifjon  the  mueous  nienihrane,  usually  of  the  tongue  or  the  cheeks, 
of  small  white  (lakes  or  larger  patches.  It  is  common  in  infants  of  the 
first  two  or  three  months,  and  in  all  the  protracted  exhausting  diseases 
of  early  life. 

Etiology.— The  exact  class  to  which  tlxe  vegetable  parasite  which  pro- 
duces thrush  belongs  has  not  yet  heen  definitely  settled*  Robin's  opinion 
was  long  ac(epte<l  that  it  was  the  oidium  nJhir/tns;  the  virw  of  Grawitz, 
that  it  is  the  saeeharomyveft  aihirm%»,  is  now  more  generally  adopted.  If 
a  little  of  the  exudate  from  the  mouth  is  placed  upon  a  slide  and  a 
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drop  of  liquor  potassae  a<lfleil,  the  strueluro  of  the  fungus  is  readily 
gecn.  Willi  the  hiw  power  of  the  iiiierot^cope  there  eaii  he  made  out 
fine  threads  (the  myeelium)  and  small  oval  hodies  (the  spores).  Willi 
a  hi(i:h  power  the  threads  ean  he  seen  to  be  made  up  of  a  rmmher  of 
shorter  rods,  at  the  ends  of  which  the  spore  formation  takes?  place  (Fig, 
28).  The  Biyeelium  is  produced  Iruni  the  spores.  The  spores  of  this 
fungus  are  of  very  comniou  occurrenee  in  the  atmosphere.  It  is  dinieult 
or  inipossihle  for  thrush  to  develop  upon  a  healthy  mucous  memhrane. 
Its  growth  is  favored  by  slight  abrasions,  such  as  are  often  produced  by 
rough  methods  of  cleausing  the  mouth;  also  by  catarrhal  stomatitis,  a 

scauty  salivary  secretion  and 
want  of  eleauliness.  The  na- 
ture of  the  process  which  it 
produces  is  in  all  prohahility 
a  sugar  ferraenhition,  tlie  acid 
reaction  of  the  mouth  being 
the  result  of  the  growth  rather 
than  its  cause.  Infection  may 
come  from  another  patient  by 
means  of  a  rubber  nipple  or  a 
cloth  which  has  been  used  for 
the  infected  mouth,  from  the 
nipple  of  the  nurse,  or  directly 
from  the  air.  Its  production 
is  favored  by  a  scanty  secre- 
tion of  saliva,  hence  it  is  fre- 
quent in  the  first  two  or  three 
months  of  life;  also  hy  an  altered  secretion  such  as  is  8t*cn  in  protracted 
wasting  (h'scases,  enterocolitis,  mnrasmus,  typhoid,  tuberculosis,  etc.  It 
is  very  conmion  in  infants  suffering  from  harelip  or  any  otlier  deformity 
of  the  mouth.  The  disease  is  frequently  seen  in  foundling  asytnms,  in 
all  places  where  many  yomig  infants  are  crowded  together,  and  where 
cleanliness  of  nioutlis,  bottles,  etc.,  is  neglected. 

Lesions* — The  spores  lodge  between  the  epithelial  cells  and  gradually 
separate  the  different  layers.  This  occurs  before  the  formation  of  the 
white  pellicle.  Later  the  disease  spreads  on  the  surface  of  the  mucous 
membrane,  and  also  penetrates  the  deeper  structures.  It  may  invade 
the  blood-vessels  and  cause  thrombosis  or  even  be  carried  to  distant  parts. 
Although  the  saccharomyces  albicans  is  cianmonly  fonnd  npon  flat  epi- 
thelium, its  growth  is  not  confined  to  it.  It  usually  begins  at  many 
distinct  points  upon  the  niucons  memhrane,  and  gradually  spreads  until 
coalescence  takes  place;  a  continuous  membrane  may  be  thus  formed. 
No  pus  is  produced  by  the  process. 


Fio.  28,^TmiTT»H  FrNOcrs  (highly  ma4?iiified)* 
a,  tiiyrelium;  h,  spores;  c,  epithelial  cclla 
from  the  mtmth;  d,  leucocytes;  e,  delritiu. 
(v.  JulcjK'h.) 
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The  ii.siial  seat  is  the  margin  of  the  tongue,  the  insitle  of  the  lips  and 
eheeks,  nut]  thi;  hard  palate,  but  not  infrequently  it  involves  the  pillars 
of  the  faueea»  and  the  entire  pharynx.  Further  extension  in  the  digestive 
tract  than  this  is  rare,  altliough  the  esophagus,  the  stomaeh,  and  even  the 
intestines,  may  W  invaded.  We  have  seen  it  hut  once  or  twice  in  the 
esophagus  and  never  in  the  stomach,  and  we  know  of  hut  two  reported 
cases  iu  this  country  in  which  thrush  has  heen  found  tliere.  Cases  in- 
vulviug  the  esophagus  and  the  stomach  apjiear  from  rojH)rts  to  he  much 
more  common  in  Europe.  In  a  few  eases  in  the  Babies'  Hospital  the  sac- 
charomyces  albicans  has  been  found  in  the  lungs  of  infants  snifering 
from  bronrhopneumonia.  There  are  several  reported  cases  of  gejieral 
blfX)d  infection  from  this  organism. 

Symptoms. — The  essential  symptoms  of  thrnsh  are  the  appearance 
ufKjn  tlie  mucous  membrane  of  the  mouth — usually  beginning  upon  the 
tongue  or  the  inner  surface  of  the  cheek — of  small  wldte  tiakes  which 
resemble  deposits  of  coagidated  milk,  hut  wdiich  (litfer  from  tliem  in  the 
fact  that  they  can  not  be  wiped  off.  If  forcibly  removed,  tlu^y  usually 
leave  a  number  of  bleeding  points-  There  may  be  only  a  few  scattered 
patches*  or  the  mouth  and  pharynx  may  he  covered.  The  mouth  is  gen- 
erally ilry  and  the  tongue  coated ;  footl  may  be  refused  on  account  of 
pain,  and  there  may  be  some  difficulty  in  swallowing.  The  other  symp* 
toms  flepend  upon  the  conditions  with  which  the  thrush  is  associated. 

Biagnosil. — ^This  is  rarely  difficult.  The  dei>osit  may  be  mistaken  for 
coagulated  milk,  hut  is  distinguished  hy  the  features  jiist  mentionefl. 
Wlien  existing  upon  the  pharynx  and  fauces  it  has  lieen  confoimded  with 
diphtheria,  although  this  mistake  can  hardly  be  made  if  all  the  facts 
of  the  case  are  taken  into  consideration — the  age  of  the  patient,  the 
involvement  of  the  li[>s  and  t<»ngne.  *he  dry  mouth,  the  absence  of  gland- 
ular enlargement,  etc.  In  any  case  of  doubt  the  examination  of  the 
de])08it  under  the  microscope  at  once  reveals  its  true  nature. 

Prognosis* — Thrush  is  not  in  itself  a  dangerous  disease,  except  in  the 
very  rare  instances  where  it  may  obstruct  the  esophagus,  and  this  can 
hardly  occur  except  in  a  condition  of  exhaustion  which  is  necessarily 
itaL  In  a  fc*eble  and  delicate  infant,  or  in  one  with  harelip  or  cleft 
ilate,  thrush  may  be  a  serious  t^ amplication.  With  proper  treatment 
most  of  the  cases  involving  only  the  mouth  are  readily  cured. 

Treatment.— Thrush  may  usually  l»e  prevented  by  due  attention  to 
cleajilincss  of  the  nu>uth,  rubber  nipples.  lx>ttles^  cloths,  etc.  In  infants 
with  deformities  of  the  mouth  in  institutions,  it  frequently  develops 
3c^I)ite  all  precautions.  All  riihher  nipples  should  be  kept  in  a  st^lutioo 
^of  boric  acid  and  the  child's  mouth  should  be  cleansed  several  times  a 
day.  On  no  aeeouut  should  a  feeding-bottle  be  pastsed  from  cue  child 
to  another. 
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In  the  treatmotit  of  the  diseflj^  the  esg^ntial  things  are  f  It-anlinf 
tnd  the  um  of  mme  mild  antii^ptif'  mouth-wa^h.  The  best  routine  treat- 
ment is  to  cleanse  the  mouth  carefully  after  every  feeding  or  nursing 
with  a  iw>lution  of  bicarl>onate  of  soda,  and  to  apply  tix'ice  a  day  a  one- 
per-cent  *ajlution  of  formalin.  All  applications  ghoald  be  carefully  made, 
so  as  not  to  injure  the  epithelium.  The  beet  method  of  cleansing  is  by 
a  small  swab  made  with  a  wooden  toothpick  and  absorbent  cotton*  Ap- 
plicationfl  to  be  isspec nally  avaidefl  are  those  mixed  with  honey  or  any 
syrup.  In  hospital  cases  the  disease  seems  to  be  prolonged  by  the  irrita- 
tion of  the  rubber  nipple  of  the  feefling-bottle^  In  such  it  has  been 
our  practice  to  feed  by  gavage  for  two  or  three  days,  as  some  cases  im- 
proved much  more  rapidly  when  tliis  was  done. 
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GONORRHEAL  STOMATITIS 

Tliere  has  been  described  by  Dohrn  mn\  Uusm.^ki  a  form  of  stomatit 
in  the  newly  btjrn,  due  to  a  gonorrheal  infection-  This  is  not  likely  to 
take  place  unless  the  epithelium  has  been  removed.  The  infection  in  all 
cases  orcurrcd  froni  the  mother.  The  lesion  consists  in  the  formation  of 
ycllowish-wliite  patclics  upon  the  tongue  or  hard  palate — regions  in 
which  tlie  epithelium  is  liable  to  be  injured  by  rough  attempts  at  cleans- 
ing the  njouth.  There  may  be  other  evidences  of  gonorrheal  infection 
especially  ophthalmia,  'i'he  diagnosis  rests  upon  the  discovery  of  the 
gonococcus  in  the  exudate,  Itj  all  the  cases  cited  the  general  health  was 
not  afTectcfl,  and  rer-nvery  follnwt'tl  in  the  course  of  a  week  or  ten  (lays. 

The  treatment  consists  in  thoruiigh  rleanliness  and  in  the  application 
of  a  saturated  solution  of  liorie  acid  or  of  formalin,  as  in  thrush. 


SYPHILITIC  STOMATITIS 


The  bwccal  symptoms  f>f  hereditary  syphilis  are  important  both  from 
a  diagnostic  and  a  thenii)eutic  stand [loint.  The  mmi  frccpient  lesions  are 
fissures,  ulcers,  and  mutHJUs  |)atche8.  Fissures  are  found  upon  the  lips* 
most  fn*qucntly  at  Ihc  angle  of  the  month,  and  are  usually  multiple. 
They  may  be  quite  deep  and  cause  frequent  hemorrliagcs.  Mucous 
patehes  are  superficial  ulcers  developing  from  papules  which  form  upon 
the  mucous  or  nmi*oentant*ou!5  surfaces.  In  cases  of  aetjnired  syphilis 
in  children  the  primary  sore  may  be  seen  u|>on  the  tongue,  the  lip,  or  the 
tonsih  All  these  symptoms  are  more  fully  considered  in  the  chapter  on 
Syphilis, 
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DIPHTHERITIC  STOMATITIS 

In  severe  cases  of  diphtheria  the  membrane  is  found  not  only  upon  the 
pharynx  and  tonsils,  but  it  may  appear  anywhere  upon  the  buccal 
mucous  membrane  or  the  Jips.  It  is  questionable  whether  the  diphther- 
itic process  ever  begins  on  the  mucous  membrane  of  the  mouth,  or  is 
ever  limited  to  this  part.  In  our  own  experience  diphtheritic  stomatitis 
has  always  been  associated  with  deposits  upon  the  tonsils  and  pharynx. 
It  is  seen  only  in  the  severest  cases,  and  in  those  which,  from  other  con- 
ditions present,  are  almost  necessarily  fatal.  Bearing  in  mind  the  above 
points,  it  can  hardly  be  mistaken  for  any  other  variety  of  stomatitis, 
although  not  infrequently  the  mistake  is  made  of  regarding  as  diph- 
theritic, cases  of  herpetic  stomatitis  in  which  the  ulcers  have  coalesced. 
The  treatment,  so  far  as  the  mouth  is  concerned,  consists  in  cleanliness 
by  frequent  gargling  or  irrigation  with  a  hot  saline  solution.  Forcible 
removal  of  the  membrane  is  not  to  be  advised. 


GANGRENOUS  STOMATITIS— NOMA 
(Cancrum  oris)  , 

The  term  noma  is  used  to  designate  all  forms  of  spontaneous  gan- 
grene occurring  in  children,  which  involve  mucous  membranes  or  muco- 
cutaneous orifices.  The  most  frequent  situation  being  the  mouth,  noma 
and  gangrenous  stomatitis  are  often  used  synonymously.  Noma  may, 
however,  affect  the  nose,  external  auditory  canal,  vulva,  prepuce,  or  anus. 
It  is  a  rare  disease,  and  usually  terminates  fatally. 

Etiology. — Noma  is  seldom  seen  outside  of  institutions  for  children, 
where  small  epidemics  are  not  uncommon.  It  is  usually  secondary  to 
some  of  the  infectious  diseases,  most  frequently  following  measles,  and 
next  to  this  scarlet  fever,  typhoid,  or  whooping-cough.  While  it  may 
occur  at  any  age,  most  of  the  cases  are  in  children  under  {\\c  years,  and 
in  those  of  poor  general  condition.  Noma  seldom  attacks  parts  previ- 
ously healthy.  In  the  mouth  it  may  be  preceded  by  catarrhal,  or  more 
often  by  ulcerative  stomatitis;  in  the  auditory  canal,  by  a  chronic  otitis 
media.  There  seems  little  doubt  that  the  disease  is  contagious.  We 
once  saw  fi\c  cases  in  a  single  ward,  all  beginning  in  the  auditory 
canal,  which  were  apparently  produced  by  the  use  of  the  same  syringe 
to  clean  the  ears  without  proper  disinfection.  All  these  children  were 
suffering  from  whooping-cough  at  the  time. 

It  is  now  quite  well  established  that  the  exciting  cause  of  noma  is  the 
11 
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mine  as  Uiat  of  iikemtive  stomatitis  (q.  \\).  The  paUioIogical  i 
in  one  case  is  of  a  mild  type  occurring  in  patients  of  considerable 
resi^tanre.  In  the  other  it  is  of  a  severe  or  nmlignaiit  t\[>o  occurring  in 
patients  of  feeble  resistance  as  a  result  of  previous  acute  disease-  In 
the  gangrenous  tissue  pyogenic  cocci  and  ])utref active  bacteria  are 
abundant.  In  the  bonier  zone,  and  ex  ten  fling  into  the  adjacent  liealthj' 
tissue  the  specific  organ isjns  of  tlie  disea.se  are  usually  found. 

Lesions. ^ — The  process  is  one  of  slowly  spreading  gangrene.  In  most 
of  the  cases  there  are  thrown  out  inflammatory  products  in  quite  large 
amount,  but  there  is  little  or  no  tendency  to  limitation  of  the  disease. 
This  usually  ailvanccs  steadily  until  death  occurs.  In  a  small  number  of 
cases  a  line  of  demarcation  finally  forms  and  the  slough  sepfl rates,  leav- 
ing a  large  area  to  he  partially  filled  in  hy  gramdatioo  and  cicatrization. 
Other  infectious  processes  are  likely  to  accompany  the  disease,  partic- 
ularly hronchopiiciimcinia. 

Symptoms. — Tlie  constitutional  symptoms  are  not  usually  severe  until 
the  local  disease  has  existed  for  several  days.  Then  those  of  marked 
prostration  and  sepsis  d*nelo]).  sometimes  quite  rapidly.  The  tempera- 
ture is  usually  elevati'd  to  lOS'^  or  103*^  F.,  and  sometimes  to  104*^  or 
105  '  F.  Tlicre  is  dulness,  apathy,  feeble  pulse,  muscular  relaxation, 
and  very  often  diarrhea.  Before  death  the  temperature  may  be  sub- 
normal. • 

Of  the  local  symptoms,  often  the  first  io  attract  attention  is  the  odor 
of  the  breath  ;  sometimes  it  is  the  dusky  spot  on  tlie  cheek  or  lip.  On 
examination  of  the  moullu  there  usually  is  found  upon  the  gum  or  insitle 
of  the  cheek  n  dark,  greenish-black  necrotic  mass,  surrounded  by  tissues 
which  are  swollen  and  edematous,  so  that  the  cheek  or  lips  may  be 
two  or  three  times  their  normal  thickness,  Kxternally  the  ]mrt8  are 
tense  and  brawny  from  the  swelling,  this  infiltration  always  extending 
for  some  distance  beyond  the  gangrenous  part.  As  the  proc«»ss  extends, 
the  teeth  loosen  and  fall  out;  there  may  be  necrosis  of  the  alveolar  process 
of  the  jaw  and  i>crforation  of  one  or  l)otli  cheeks  or  lower  lip;  ex- 
tensive sloughing  of  the  face  may  take  place,  nsnally  npon  one  side, 
sometimes  npon  both,  giving  the  patient  a  horrible  appearance.  In  one 
patient  the  process  began  in  the  right  cheek,  subsequently  involving 
the  left;  |x*rforatioij  oct^urrcd  in  both  checks,  and  l>efore  death  a  large 
part  of  the  face  was  gangrenous.  The  odor  from  a  severe  case  is  very 
offensive,  and,  in  sjiite  of  all  efforts  at  disinfection,  it  may  fill  the  ward 
or  even  the  house.  Pain  is  rarely  severe,  aiid  in  many  cases  it  is  ab- 
sent.   Extensive  hemorrhages  are  rare. 

We  have  notes  of  seven  cases  in  which  noma  aftected  the  ear,  being 
preceded  hy  chroiiic  otitis  media  in  every  instance.  The  disease  began 
in  the  deeper  structures  of  the  canal,  the  first  sympttim  noticed  usually 
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being  a  nodular  swelling  just  beneath  the  ear,  crowding  the  lobe  upward. 
Shortly  afterward  there  appeared  the  dirty  brown  discharge  with  a  gan- 
grenous odor.  Later,  the  gangrenous  circle  surrounded  the  meatus, 
which  gradually  extended,  until  in  some  cases  the  whole  side  of  the  face 
and  head  were  involved.  A  probe  could  readily  be  passed  into  the  cra- 
nial cavity.     All  these  cases  ended  fatally. 

The  usual  duration  of  the  disease  is  from  five  to  ten  days.  If 
recovery  takes  place,  there  is  first  seen  a  line  of  demarcation ;  then  the 
slough  is  thrown  off,  and  granulation  and  cicatrization  begin,  but  require 
a  long  time,  usually  leaving  an  unsightly  deformity. 

The  prognosis  is  grave,  fully  three-fourths  of  the  cases  proving  fatal. 
The  results  depend  not  only  upon  the  disease  itself,  but  upon  the  con- 
dition of  the  patient  with  which  it  is  associated. 

Gangrenous  stomatitis  can  hardly  be  mistaken  for  any  other  form  of 
disease  occurring  in  the  mouth,  and  early  recognition  is  of  great  impor- 
tance, since  only  early  treatment  is  likely  to  be  successful. 

Treatment. — Much  can  be  done  to  prevent  the  disease  by  careful 
attention  to  all  the  milder  forms  of  stomatitis,  particularly  to  the  ulcera- 
tive variety.  Frequent  and  thorough  cleansing  of  the  mouth  in  all  acute 
infectious  diseases  is  a  part  of  the  treatment  which  is  too  often  neglected. 
This  should  be  a  matter  of  routine  in  every  severe  illness  in  a  young 
child.  Recognizing  the  malignant  nature  of  gangrenous  stomatitis,  its 
treatment  should  be  radical  from  the  very  outset.  Of  the  measures 
which  have  been  proposed,  that  which  seems  to  offer  the  best  chance  of 
arresting  the  process  is  excision  with  cauterization.  This  should  be 
done  under  anesthesia.  In  excising,  one  should  go  some  distance  into 
tissues  apparently  healthy,  for  the  reason  that  the  j)rocess  has  always 
advanced  farther  in  the  subcutaneous  tissues  than  in  the  skin.  The 
edges  of  the  wound  should  then  be  thoroughly  cauterized,  best  by  the 
Paquelin  cautery.  Of  the  other  means  employed,  the  use  of  strong  car- 
bolic acid  immediately  followed  by  alcohol  is  probably  the  best.  This  is 
to  be  used  after  excising  or  curetting  the  necrotic  tissue.  The  mouth 
should  be  kept  as  clean  as  possible  by  the  use  of  peroxid  of  hydrogen. 
The  general  treatment  should  be  supjx)rting  and  stimulating.  As  the 
possibility  of  contagion  exists,  every  case  should  be  isolated. 
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CHAPTEK  II 
DISEASES  OF  THE  PHARYNX 


ACUTE  THARYNGITIS 

AotTTE  pharyngitis  mtiy  vxii^i  us  a  priniary  disease,  or  with  any  of  the 
infectious  diseases,  partimlarly  searlet  fever,  measloK,  diphtheria,  or 
iiiflucnm-  Seeoodary  pharyjigitis  will  fie  eoosidered  in  Ciinuection  with 
these  different  diseases. 

Certain  children  have  a  constitutional  predisposition  to  attacks  of 
acute  pharyngftiH,  and  contract  it  ujjon  the  sii^rhtest  provocation.  In 
some  of  them  there  is  a  strongly  marked  rheunnitir  diathci^is.  Attacks 
of  acute  pliaryngitis  often  follow  exjMJsure.  In  many  eases  they  arc 
associated  with  acnie  distnrhaiHcs  of  di<|cstion.  All  of  the  above  cautses 
prohably  act  hy  ]*rodnring  hnal  and  general  runditions  favorable  in 
the  development  of  HiiiToiirgnnisnis  already  present  in  the  mouth.  The 
harteria  most  freipienlly  asso<iatcd  with  severe  attacks  are  the  staphylo- 
coccus, the  pncnnioroccus,  the  streptoctHrtis,  nnd  hss  frequently,  the 
influenza  bacillus. 

In  acnte  catarrlnil  jtharyngitis  the  inflannnfilji>n  nuiy  involve  the  en- 
tire mucous  mcnd>rane  of  the  tonsils,  fauces,  uvula,  posterior  and  lateral 
pharyngeal  walls,  or  any  fiart  of  it.  It  may  exist  alone,  or  in  connection 
witli  a  similar  inflammation  in  the  rhinopharynx  or  in  the  larynx.  In 
the  beginning  there  is  seen  an  acute  redness,  usually  involving  the  entire 
phar}Tix.  This  may  entirely  subside  after  twenty-four  hour»,  or  it  may 
be  followed  by  the  usual  changes  of  acute  catarrhal  inflammation—* 
dryness,  swelling,  and  edema,  l^ter  there  is  itRFcased  secretion  of 
mucus^  and  finally  there  may  be  muco-pus.  OciL'asionally  slight  hemor- 
rhages are  present. 

There  is  pain  at  the  angle  of  the  jaws,  whieh  is  increased  by  swallow- 
ing, also  ft  sensation  of  dryness  and  roughness  in  Ihe  pharynx,  and  often 
an  irritating  cough.  There  may  he  sli^dit  swelling  of  the  neighboring 
lymphatic  glands.  The  constitutional  symptoms  in  young  children  are 
often  severe.  Not  infreqnently  there  is  a  sudden  onset  with  vomiting, 
and  a  rise  of  temj)erature  to  lUl^"^  ur  even  in4^  F.  These  symptoms  are 
usually  of  short  duration,  frequently  less  than  twenty-four  hours,  and  in 
two  or  three  days  the  patient  may  be  entirely  well  In  other  cases  the 
phar}aigitis  may  l>e  accompanied  or  followed  hy  laryngitis. 

Acute  primary  pharyngitis  is  to  be  distinguislied  from  starlet  fever, 
diphtheria,  measles,  and  influenza.  A  positive  diagnosis  from  scarlet 
fever  is  impossible  until  a  sufficient  time  has  elapsed  for  the  eruption  to 
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appear,  and  the  patient  should  be  closely  watched  for  the  first  sign  of 
this.  If  scarlet  fever  is  prevalent,  a  child  with  the  symptoms  of  severe 
pharyngitis  should  at  once  be  isolated  while  waiting  for  the  diagnosis 
to  be  settled.  There  is  commonly  less  difficulty  in  excluding  measles 
because  of  the  absence  of  Koplik's  sign  on  the  buccal  mucous  membrane, 
and  of  the  accompanying  catarrh  of  the  eyes  and  nose.  Catarrhal  diph- 
theria can  be  excluded  only  by  culture. 

The  first  step  in  the  treatment  of  acute  pharyngitis  is  to  open  the 
bowels  freely  by  means  of  calomel,  castor  oil,  or  magnesia.  The  child 
should  be  kept  in  bed,  and  the  diet  should  be  fluid,  or,  in  the  case  of 
infants,  the  amount  of  food  should  be  much  reduced.  Pieces  of  ice  may 
be  swallowed  frequently  for  the  relief  of  pain  and  thirst.  Internally 
there  may  be  given  two  grains  of  phenacetin  every  four  hours  to  a  child 
of  three  years.  It  is  important  at  the  outset  to  induce  free  perspiration. 
The  disease  is  not  serious,  and  the  indications  are  to  make  the  child  as 
comfortable  as  possible  during  the  short  attack. 


UVULITIS 

Acute  inflammation  of  the  uvula,  with  swelling  and  edema,  occurs 
as  a  part  of  the  lesion  in  acute  pharyngitis.  In  rare  instances  the  uvula 
may  be  the  principal  or  the  only  seat  of  inflammation.  Huber  (New 
York)  has  reported  two  cases,  one  of  which  is  unique.  An  infant  ten 
months  old  was  apparently  well  until  two  hours  before  he  was  seen,  when 
there  was  noticed  a  constant  irritating  cough,  accompanied  by  consider- 
able gagging.  Later  there  could  be  seen  in  the  mouth  a  prominent  red 
mass,  the  enlarged  and  elongated  uvula.  There  were  also  paroxysms 
of  coughing,  which  interfered  both  with  nursing  and  deglutition.  ^Fhe 
general  symptoms  were  quite  alarming.  The  uvula  was  found  to  be 
fully  one  inch  long  and  half  an  inch  wide,  red  and  edematous;  in  other 
respects  the  throat  was  normal.  The  symptoms  were  relieved  by  multiple 
needle  punctures  and  the  use  of  ice.  In  such  conditions  the  greatest 
relief  is  often  afTordcd  by  the  application  of  epinephrin  or  its  use  as  a 
spray  or  gargle. 

ELONGATED  UV^LA 

Probably  this  is  primarily  a  congenital  condition.  It  is  increased  by 
repeated  attacks  of  acute  or  subacute  inflammation.  The  degree  of 
elongation  varies  in  different  cases;  in  some  it  may  be  an  inch  in 
length.  Only  the  mucous  membrane  is  involved  in  the  elongation.  The 
symptoms  are  those  of  local  irritation,  especially  a  cough  upon  lying 


mSEASES  OF  THE  DIGESTIVE  SYSTEM 


down,  and  the  sensation  of  a  foreign  body  in  the  phar}nx.  In  sol 
cA^ts  it  may  l*e  a  reflex  cauw?  of  a^^thiua,  or,  more  frequently,  of  catarrhal 
spasm  of  the  larvnx.  The  diagnosis  is  very  ea^jily  made  by  inspecting 
the  throat.  TTie  treatment  consists  in  grasping  the  tip  of  the  nviiU  vith 
forceps  and  cutting  off  the  excess  with  the  scissors,  or  a  uvulotome. 
Care  should  be  taken  not  to  cut  off  too  mneh  of  the  uvula,  or  severe 
hemorrliagc  may  occur. 


I 
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Two  distinct  varieties  are  seen:  (1)  The  so-called  itliupathic  abscc 
whifh  t>elong  to  infancy,  and  (2)  absc#^«^*'^  ««'«»ndary  !«•  rarir**  of 
cervical  vertebrae. 

Eetropharyngeal  Abscess  of  Infancy.— AU  of  tli**  later  investigations 

regarding  tlii8  iHsra^c  iinlitatu  that  )iriiparily  it  i^  not  a  cclluHtii?,  but 
a  ?uppunilive  iiiHanimutiim  of  Ibc  lynqdi  nodes  (lyinpbalic  glands) 
with  a  Hurnjunrlirig  ccllylitis.  The  rctrujibaryniTi^nl  lyni]»)i  nodes  form  a 
chain  on  either  side  i»f  the  median  line  between  the  ]>haryngeal  and  the 
prevertebral  muscles.  These  noiles  are  said  to  undergo  atrophy  after 
the  third  year^  and  in  some  cases  to  (Usap[X'ar  entirely.  Hetropharyngeal 
abstTSS^^ — or,  more  prriperly,  retropharyngeal  lymphadenitis,  since  the 
process  does  not  invariably  go  on  to  suppuration — is  pruliably  never 
primary,  but  secN^ndary  to  infectious  catarrhs  of  the  pharynx,  and  is  set 
up  by  the  entrance  of  i»yogenic  bacteria,  usually  the  staphylococcus  or 
streptoiticcuH*  Its  patliolyg^'  is  tlie  same  as  the  more  frequent  suppura- 
tive inflammation  of  the  external  cervical  lymph  nodes,  with  which 
it  is  fionielinies  associated.  Usually  only  a  single  node  is  involved,  but 
sometimes  two  or  three  are  affected,  and  these  may  l>e  situated  upon 
f^pjMJsite  sides.  We  have  frequently  seen  retropharyngeal  lymphadenitis 
so  severe  as  to  give  rise  io  nmrkeil  lo*iil  synifttcjins,  altliough  it  did  not 
go  on  to  su]*pu ration.  Korniann's  <^hservati^^ns.  however,  show  that 
swelling  uf  lliese  glands  in  dis4*ases  of  the  mouth  and  throat  is  very 
much  more  cumnnni  than  ts  generally  supposed.  Similar  abscesses  from 
.^ujjpnnitive  ij]flinnin]ili<»n  of  ttthiT  lymph  nodes  in  the  neighil»orhood 
of  the  pharynx  may  occur.  ^\'e  have  seen  one  situatml  between  the 
epiglottis  and  tin*  base  of  the  tongue. 

Etiology. — These  cases  almost  invariably  occur  iu  infancy.  Fully 
three-fourths  of  those  that  have  come  under  our  observation  have  been  in 
patients  under  one  year.  Bokai  (Ruda^Pestli)  re|K)rts  that  of  sixty  cases 
observed,  forty-two  occurred  during  tlie  first  year,  eleven  during  the 
second  year,  and  only  seven  at  a  later  pcrir>d.  The  primary  disease  is 
usually  a  severe  rhinopharyjigitis,  i)r  an   attitrk   of  epidemic  catarrh. 
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but  rarely  it  occurs  as  a  sequel  of  scarlet  fever  or  measles.  In  six  hun- 
dred and  sixty-four  cases  of  scarlet  fever,  Bokai  noted  retropharyngeal 
abscess  in  seven  cases.  After  measles  it  is  even  more  rare.  Retro- 
pharyngeal'-abscess  usually  occurs  in  winter  or  spring,  on  account  of  the 
prevalence  of  the  diseases  upon  which  it  depends.  It  is  seen  quite  as 
frequently  in  children  who  were  previously  robust  as  in  those  who  are 
delicate,  but  is  more  common  in  those  who  are  prone  to  severe  catarrhal 
affections. 

Symptoms. — The  early  symptoms  in  most  cases  are  merely  those  of 
an  ordinary  rhinopharyngeal  catarrh.  After  this  has  subsided  the  tem- 
perature may  remain  slightly  elevated,  often  for  a  week  or  more,  before 
local  symptoms  are  noticeable.  Sometimes,  without  any  distinct  history 
of  previous  catarrh,  there  are  seen  quite  high  temperature,  from  102°  to 
104°  F.,  loss  of  flesh,  and  prostration.  A  careful  examination  may  be 
required,  and  sometimes  observations  for  a  day  or  two,  before  the  ex- 
planation of  these  constitutional  symptoms  is  discovered.  In  other  cases 
the  early  constitutional  symptoms  are  so  slight  as  to  escape  notice,  and 
the  local  symptoms  are  the  only  ones  present.  Although  usually  these 
are  not  severe,  retropharyngeal  abscess  may  cause  dyspnea,  which  in  a 
short  time  assumes  an  alarming  character.  The  duration  of  the  inflam- 
matory process  before  abscess  forms  is  generally  five  or  six  days,  but  it 
may  be  several  weeks.  The  temperature  is  invariably  elevated,  usually 
from  100°  to  103°  F.;  occasionally  it  may  be  104°  or  105°  F.,  with 
symptoms  of  prostration  seemingly  out  of  all  proportion  to  the  local 
disease,  but  which  are  to  be  explained  by  the  tender  age  and  feeble 
resistance  of  the  patient. 

The  most  characteristic  local  symptoms  are  the  posture,  the  head 
being  drawn  far  backward  to  relieve  pressure  on  the  larynx,  the  noisy 
respiration  with  the  mouth  open,  difficulty  in  deglutition  and  some 
external  swelling.  Sometimes  the  first  thing  to  attract  notice  is  a  sudden 
attack  of  dyspnea  severe  enough  to  cause  asphyxia.  This  is  due  to  the 
pressure  forward  of  the  abscess  encroaching  upon  the  larynx.  The  mouth 
may  be  dry,  or  there  may  be  a  copious  secretion  of  pharyngeal  mucus. 
The  dyspnea  is  in  most  cases  greater  on  inspiration,  and  in  some  it  is 
noticed  only  then,  expiration  being  normal.  The  difficulty  in  swallowing 
is  greater  when  the  tumor  is  low.  The  child  may  find  it  im|K)ssil)le  to 
swallow,  and  in  consequence  may  refuse  to  nurse;  or  the  difficulty  in 
nursing  may  depend  upon  the  nasal  obstruction.  Sometimes  there  is 
regurgitation  of  food  through  the  nose  or  mouth.  The  voice  is  usually 
nasal.  (Icncrally  there  is  no  hoarseness,  but  a  peculiar  short  cry  which 
is  (piite  characteristic.  There  may  be,  although  rarely,  aplH)nia.  Usually 
there  is  some  swelling  to  be  seen  externally,  just  below  the  angle  of  the 
jaw  in  front  of  the  steruomastoid  muscle;  exceptionally  this  may  be 
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inarf*  proDiJiRMit  thac  ttie  tntemal  swelliiig*    Octwoiisllj  torticoltii  is 
an  <mrly  itrmptoni. 

On  iR^peciMpn  uf  iht*  tiiroat  iluatt  n  ieeii  m  ilistinrt  halting  af  the 
wall  at  the  phamiK,  OFnally  a  Ittll^  ahore  thi!  bate  of  the  tongue, 
iirelling  tnay  be  m  great  a^^  tu  rrowd  the  a^iila  to  one  side  and 
nearly  fill  the  pharynx*  It  ia  rarely,  if  erer^  in  the  nedian  line.  Then? 
ia  Oi^tmlly  rednef^  of  the  iDur-oui^  mpmbratie  and  edema  of  the  avula  and 
of  the  adjarrrit  purU.  On  digital  examination  the  jewelling  u  made  out 
even  better  than  by  inspection.  It  may  be  mtnated  m  low  down  as  not 
to  W  visible  at  alL  In  (he  early  gtage  there  may  be  felt  only  a  localizeil 
induratiof}  or  a  >wimewhat  difTuse  ^welling^  but  by  the  time  the  swelling 
ia  large  enough  to  produce  marked  sjmptoms,  fluctuation  can  generaDy 
be  diiKX)vcred. 

FrognoHin, — Whon  left  to  it^lf  the  abscess  may  open  into  the  pharynx^ 
the  pu«  being  ewal  lowed  or  expectorated.  The  cavity  may  clo@e  rapidly 
by  gratiulation,  and  in  a  ivw  days  the  patient  \m  entirely  well;  or  the 
abaeeaa  may  refill.  External  opening  ahnogt  never  takes  place.  It  is 
rare  for  much  burrowing  to  occur.  In  young  or  very  delicate  infants 
the  conHtitutioiiHl  symptoms  may  be  s*j  Revere  that  the  child  continues 
to  fail  even  after  the  evacuation  of  the  abeeese,  and  dies  usually  from 
bronchopneumonia. 

Death  nmy  orcur  from  asphyxia  r]ue  to  presf?ure  upon  the  larynx, 
to  edema  of  the  glottis,  or  from  rupture  uf  the  abscess  into  tJie  air 
pa8iiage«i,  eppe<-ially  if  this  occurs  during  sleep.  Cannichael,  Bokai,  and 
others  liave  rc'p*>r1t.'il  deaths  from  ulceration  into  the  carotid  artery,  or 
one  of  itn  largo  hraiu'heg.  Carmirhacrs  patient  was  only  five  week8  oUU 
The  geueral  mortality  ie  from  five  to  teu  per  cefd ;  raiiny  deaths  are 
due  to  a  faihirc  to  make  the  dibigno^is.  fiauticr  has  rot!ertcd  ninety- 
five  caHc8*  with  forty Hijje  dcatb8.  In  our  experience  death  has  most  fre- 
quently rcHidled  from  late  bronchopneumonia;  in  one  case  it  was  due 
to  a  secondary  retro-esof»hageal  abscess, 

/>m(7rro.»frW»^I?etropharyjigeal  aliscess  is  to  be  ^us^pctted  if  in  an  infant 
there  is  ditlit-nlty  in  swallowing,  noisy  dyspnea,  mouth-breathing,  and 
the  head  drawn  backward.  A  positive  diagnos^is  is  possible  only  by  a 
(1  rental  t*xaniination  of  the  pharynx.  The  mistake  most  often  made  is, 
that  the  physirian,  called  to  a  ytning  eliihl  sutfering  from  great  dyspnea, 
ha»  Jiirnpccl  at  a  diagnosis  of  laryngeal  stenosis,  and  forthwith  pcrf*»rmed 
tracheotomy  cir  ijitiihation.  without  taking  the  trouble  to  get  the  history 
or  to  make  a  careful  examination  of  the  pharynx.  Many  such  cases 
are  rcfiortHl  in  whieh  the  child  has  died  dnring  the  operation  or  imme- 
diately aflerwarrL  the  autopsy  lifHt  revealing  the  natnrc  of  the  disease. 
A  sudden  attaek  of  dyspnt'U  like  that  eansed  by  the  rni»lnre  of  an  abscess 
might  be  prodiu'cd  by  the  lodgment  of  a  foreign  body  in  the  pharynx 
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or  larynx.  A  digital  examinatioii  would  aid  in  tiie  diagnodis.  We  ouve 
saw  in  au  iDfaitt  a  sareoma  of  the  pharyugeal  lymph  nodes  wliit'h  gavt* 
au  external  and  internal  tumor  exactly  like  that  of  a  •retropharyngeal 
abscess. 

Trmtmeni^ — Before  the  abscess  has  pointed,  hot  applieations  may  he 
made  to  the  throat  to  relieve  the  i^yniptonis  and  to  hasten  the  formation 
of  pus,  since  resolution  is  not  to  be  expeeted.  8pontanoi:)u.s  opening 
should  never  be  waited  for,  on  ac^count  of  the  danger  of  the  rapid  develop- 
ment of  serious  synifitoms  from  pressure  or  edema,  or  of  suffocation 
from  an  opening  into  tlie  air  passages,  espeeially  during  sleep. 

As  soon  as  the  diagnosis  is  made  the  t^se  should  be  carefully  watched, 
and  as  soon  as  a  point  of  superficial  fluctuation  is  detected,  but  not  Ih^ 
fore,  the  pus  should  W  evaeuatecL  External  incision  has  been  advocateiK 
but  the  internal  opening  is  mui'h  to  be  preferreil.  In  opening  through 
the  mouth  the  patient  should  be  seated  in  an  upright  position  and  the 
fiead  firmly  held.  The  use  of  a  mouth-gag  nuiy  cause  asphyxia.  The 
abscess  may  be  opened  with  a  bistoury  which  has  beoTj  guarded  to  its 
point  by  winding  with  ruhljcr  plaster,  or  hotter  with  a  pair  of  hlunt 
pointed  scissors  or  with  an  artery  clamp.  Often  a  finger-nail  eliarpened 
to  a  point  is  all  that  is  necessary.  After  opening  it  is  well  to  insert  the 
finger  into  the  cavity  to  enlarge  the  opening  and  break  down  any  septa; 
for  after  a  simple  puncture  the  abscess  may  refill.  The  head  should  tlu^u 
l>e  bent  forward,  to  allow  tlie  pus  to  escape  through  tlie  mouth.  The 
amount  of  pus  evacuated  varit*s  from  one  dram  to  half  an  ounce.  In 
the  majority  of  cases  no  after-treatment  is  required.  The  relief  of  the 
dyspnea  and  dysphagia  is  imnicdiate.  arul,  except  in  young  infants, 
recovery  usually  rapid.  Occasionally  there  is  eo  much  edema  that  even 
after  evacuation  tracheotomy  may  be  necessary. 

Eetropbaryngeal  Abscess  from  Pott's  Disease* — This  form  is  rare  in 

r^imparison  with  that  just  deseriljed,  and  under  three  years  of  age  it  is 

I  extremely  so.     These  abscesses  are  usually  larger,  and  the  amount  of 

'pus  contained  nmy  be  from  four  to  eight  ounces.    They  form  very  much 

more  slowly,  often  lasting  for  months,  and  as  with  other  secondary 

ibscesses,  the  constitutional  symptoms  are  seldom  severe.     The  swelling 

^is  frequently  in  the  median  line,  and  is  not  so  rircumscribed  as  in  the 

idiopathic  cases.     The  pus  often  burrows  along  the  spine  for  several 

inches. 

Tlie  symptoms  of  Pott's  disease  of  the  cervical  region  are  usually 
present  for  several  months  ljef<»re  the  appearance  of  the  absi^ess.  Some- 
times the  abscess  preeedes  the  deformity*  and  it  may  be  the  first  intima- 
tion of  the  existence  of  bone  disease.  The  hxal  symptoms  rcsendde 
those  of  the  idiopathic  cases,  but  they  develop  more  slowly,  and  sudden 
attacks  of  fatal  asphyxia  are  very  rare.     External  swelling  is  usually 
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ieen^  aod  it  may  be  quite  large,  exteodijig  almost  fnm  oee  ear  to  the 

other,  foimixig  a  dUtinct  rt^llar.  Oo  digital  exploTation  there  may  be 
fouinl  an  invgwlarity  of  the  anterbr  surface  of  the  cerrical  vertebrae, 
and  oci-a^ionally  a  marked  angular  promtDence. 

When  left  to  thenifitJvee  these  alisc-esses  may  open  eiternally  in  front 
of  the  sternomft.*toid  mu^Je  just  below  the  jaw,  st:»inetinie$  nearly  as  low 
aa  the  clavicle;  they  may  rupture  internally  into  the  pharynx,  the 
eaopbagtis,  or  the  air  paaaages;  or  thej  may  burrow  a  long  distance  in 
front  of  the  aipine.  Death  may  result  from  pressure  upon  tlie  larynx, 
or  from  rupture  into  the  larynx,  trachea,  or  pleura;  all  these,  however, 
are  rare.  Tlie  ab&cesses  not  infrequently  refill  after  they  are  evacuated, 
and  o('4«8iona)ly  a  discharging  sinus  is  left  for  many  montlis. 

Tfcafmeni, — These  al)8eesses  should  be  openeil  or  aspirated  as  soon  as 
they  are  large  enough  to  give  rise  to  local  t«ymptoms.  The  ertemal 
inci^ton  jnsl  in  front  of  the  t«ternonm.stoid  niuscle  is  generally  to  be  pre- 
ferred to  ujx'iiing  through  the  mouth,  since  it  gives  better  drainage,  and 
the  after-treatment  h  more  easily  carried  on;  and  a  sinus  opening  exter- 
nally is  less  objectionable  than  one  opening  into  the  pharynx. 
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This  is  a  very  common  condition  and  one  formerly  much  neglected  by 
the  general  practitioner.  It  is  the  source  of  more  discomfort  and  the 
origin  of  more  minor  ailments  than  almost  any  other  pathological  eondi* 
tion  of  ehihlhood. 

There  is  a  mass  of  lymphoid  tissue  situated  at  the  vault  of  the  phar- 
ynx wliifh  in  structure  closely  resemltles  the  tonsils.  It  m  often  spoken 
of  us  ilic  ^'pharyngeal  tonsil/*  Like  the  faucial  tonsils,  tliis  may  become 
greatly  hypertropliietl,  so  as  to  form  a  tumor  large  enough  to  fill  the 
rliin!»plmrynx  comjiletely.  Those  tumors  have  a  broad  attachment 
whii'h  is  sometimes  more  to  the  rmif,  and  sometimes  more  to  the  pos- 
terior wall  of  the  pharynx.  The  term  adenoid  vegetations  was  given 
to  thetn  by  Meyer,  w!io  first  deseribed  them  in  18<i8,  In  infancy  these 
growths  are  soft,  vasenlar,  ami  spongy;  in  older  children  they  become 
firm,  dense,  and  njc^re  fibrtjus.  "J'hcir  appearance  is  well  shown  in  Fig. 
2JJ,  Adenoid  vegetations  are  associated  with  hypertrophy  of  the  faucial 
tonsils  in  alMJut  ooc-third  of  the  cases.  Growths  large  enough  to  cause 
dfH'idetl  nasal  obstruction  may  in  time  produce  changes  in  the  facial 
lK)nes  amounting  to  positive  defornuty.  The  bony  palate  may  be  dome- 
nhapcd  or  even  acutely  arrbcrl ;  the  <icntal  areh  of  the  upper  jaw^  be- 
comes almost  V-sluipcd.  l)«'f«trniitie,s  uf  ihe  thorax  also  occur,  which  will 
be  descriljcd  with  the  symptoms. 
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Etiology* — Hereditary  influences  certnfnly  plflv  mmo  part  in  \\w 
produftioii  of  tliig  eoijclitioii.  Frequently  every  one  of  a  large  family 
of  children  may  be  afFc*cted,  and  often  the  parents  have  suffered  from 
the  same  cooditioB.  While  infants  are  born  with  adeooid  tissue  in  the 
nasopharynx,  it  is  in  almost  all  instances  small  in  amount  and  seldom 
increases  markedly  in  size  until  after  several  months.    What  causes  the 


WiQ.  29, — Adenoiij  Vegetations,  Natuii*\l  Sue.  (1)  Fri>m  cliild  eiicht  montha  old; 
(2)  from  chiJd  twenty-two  monihsi  old;  (3)  from  cliiid  two  iind  oncvhfdf  yeiirn  old; 
(4)  from  child  two  and  onivhalf  years  old;  (5)  fmm  child  thnx^  years  old.  With  the 
exeeptioa  of  (5)  all  were  renio\^ed  with  u  sinitlo  sweep  of  iht*  tMirrtiP.  AUhouch  lbs 
ICrowthi  reproaented  arc  somewhat  larger  than  the  average  for  the 
just  such  ones  are  oonstaDtty  met  with  in  practice. 


abnormal  development  of  this  tissue  it  U  hard  to  say.  Adenoid  ^owths 
are  most  ccmimon  in  damp.  clianjLreable  elimateg.  Their  iirst  symptoms 
often  folluw  an  attack  of  measles,  scarlet  fever  or  diphtheria.  The 
repeated  attacks  of  rlnnopliaryngitis  associated  with  adenoid  growths  are 
more  often  a  rci^ult  than  a  cause  of  the  ecmdition, 

Czerny  believes  that  the  excessive  growth  of  tissue  in  the  rhino* 
pharynx  is  in  many  instances  the  result  of  overfeeding.  It  is  certainly 
rue  that  adenoid  growths  are  much  more  common  in  well  nourished 
than  in  i)oorly  nourished  ehildren.  Muth  interest  has  lately  been  awak- 
enc<l  regarding  the  relation  of  adenoid  growths  to  tul»erculosis.  Of 
S^45  casea  collected  by  Lewtn  in  which  specimens  of  adenoids  were  ex- 
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amined,  tuberculosis  was  present  in  five  per  cent.  Thoy^^h  this  propor- 
tion is  no  doubt  much  liigher  than  will  be  found  in  private  practice, 
the  fact  is  an  important  one;  for  it  is  highly  probable  that  this  ig  the 
ehannel  of  infertion  in  not  a  few  eases  of  tiiberculoBis, 

Symptoms. — llie  s}ni}>tcun,s  of  udenoid  growths  are  usually  first  no- 
tieed  when  children  are  from  eighteen  raonthg  to  three  years  old;  but 
ttu'y  may  be  present  almost  from  birth.  We  have  in  several  instances  seen 
them  to  a  marked  degree  in  infants  only  a  few  months  old.  The  symp- 
toms generally  increase  in  severity  as  age  advances,  being  always  better 
in  summer  and  worse  in  winter,  until  the  age  of  six  or  seven  is  reached. 
The  chief  sympttuns  are  thuse  wliich  relate  to  (1)  clironie  rhinopharyn- 
geal  catarrh,  (2)  mechanical  obstruction*  (3)  otitis  and  other  aural 
c*onditions,  (4)  general  malnutrition  and  anemia,  (5)  reflex  nervous 
phenomena. 

The  rhinopharyngeal  catarrh  shows  itself  by  a  persistent  nasal  dis- 
charge, or  fretjuently  recurring  arute  attacks  of  [lead-eolds  during  the 
winter  season.  In  susceptible  cliildren  these  attarks  are  often  the  begin- 
ning of  a  bronchitis,  which  may  keep  a  young  child  indoors  almost  the 
entire  winter. 

The  (ibstructive  symptoms  are  inability  to  blow  the  nose,  mouth- 
breathing  constantly  or  only  during  sleep,  and  a  nasal  voice.  The 
difUculty  in  breathing  is  increased  when  the  child  lies  upon  the  back. 
In  consequence  of  this,  chrldreii  sleep  in  all  sorts  of  positions — lying 
upon  the  face,  sometimes  upon  the  hands  and  knees,  and  often  toss  rest- 
lessly  about  the  crib  in  the  vain  endeavi^r  to  find  some  position  in  which 
respiration  is  easy.  The  attacks  of  dyspnea  at  night  may  amount  almost 
to  asphyxia,  and  are  the  explanation  of  many  of  the  so-ealled  night- 
terrors  from  which  children  sutfer.  When  the  obstructitm  has  existed 
from  infancy  there  are  often  deformities  of  the  chest;  these  are  most 
marked  in  rachitic  subjects.  The  most  frequent  one  consists  in  deep 
lateral  depressions  of  the  lower  part  of  the  chest,  with  a  prominence 
of  the  sternum.  The  deformity  is  due  to  interference  with  pidmonary 
expansion.  There  is  often  seen  a  flattening  at  the  root  of  the  nose,  and 
sometimes  a  pmniineuee  of  the  transverse  vein  in  this  region. 

Some  impairment  of  hearing  tixists  in  a  large  proportion  of  the  cases. 
Blake  (Boston)  found  this  to  be  true  m  39  out  of  47  cases  examined; 
in  35  of  these  marked  improvement  m  the  hearing  followed  removal 
of  the  adenoid  growths*  Deafness  may  he  due  to  tubal  catarrh  or  to 
otitis.     Often  a  history  is  given  of  several  attacks  of  suppurative  otitis. 

Many  young  children  who  are  subject  to  attacks  of  spasmodic  croup 
have  aijenoid  growths,  the  removal  of  which  is  frequently  followed  by 
the  complete  cessation  of  such  attacks,  Otlier  respiratory  symptoms 
associated  with  adenoid  groTs^hs  are  intractable  cough  without  bronchial 
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nptoms  or  eigns^  and  perBistt^nt  hoarseness  lasting  for  nuiuths,  or  even 
!>r  years  and  rueurriug  every  cold  reason.  These  fiymptoins  are  the  result 
of  the  chronic  inflanioiation  in  the  rhiiiopharynx,  sometimes  extending 
to  the  larynx,  with  an  increased  secretion  of  thick  mucus.  Both  these 
conditions  are  often  cured  by  the  removal  of  the  adenoid  ^^rrowths  after 
all  other  treatment  has  been  without  effect.  Bronchial  asthma  seems 
at  times  to  be  dependent  upon  thcfic  growtiis. 

The  reflex  symptoms  ascribed  to  adenoid  growths  have  tjeen  greatly 
exaggerated,  Cliildren  become  nervous  if  they  Itave  obstructive  symp- 
toms with  disturbed  sleep,  or  if  they  spend  much  of  the  time  in  \ml  or  in 
the  house.  Such  children  preseid  a  number  of  nervous  manifestations 
that  may  be  due  to  other  factors  produciug  nervousness,  quite  as  much 
as  to  adenoid  growths.  Incontineiu  e  of  urine  18  very  rarely  cured  by  the 
removal  of  such  growths.  Headaches  witli  them  are,  however,  common. 
Stammering,  chorea  and  even  epileptiform  seizures  have  been  attributed 
to  adenoid  growths,  but  without  sutlicient  justification. 

The  general  liealtli  of  patients  sulTering  from  adeuord  growths  may 
be  impaired  from  loss  of  sleep  and  from  confinement  to  the  house  neees- 
aitated  by  attacks  of  bronchitis  or  rhiuopltaryngitis.  Anemia  is  often 
pre8i3nt.  In  old  cases  of  a  severe  cliaracter,  children  may  have  a  dull 
and  stupid  facial  expression.  They  are  languid,  listless^  often  depressed 
and  this  associated  with  deafness  frequently  i -a uses  tfiem  to  be  regarded 
in  school  as  children  who  are  wjuiewhat  defu-ient  mentally. 

These  patients  are  always  better  in  summer  and  wurse  in  winter. 
The  natural  course  of  the  growths  if  left  to  themselves  is  to  in(Tt*ase  up 
to  a  certain  pc*int,  and  then  to  remain  stationary  until  puberty,  when 
they  usually  undergo  some  degree  of  atrophy.  This,  with  the  marked 
ilien*ase  in  the  capacity  of  the  rhinopfuirynx  whieh  o<  turs  at  tfiis  time, 
results  in  a  disapficarancc  of  the  most  aggravated  symptoms.  Tbe  re- 
moval of  the  patient  to  an  elevated  region  willi  a  tlry  atmosphere  will 
often  result  in  a  relief  from  all  tlie  fiyuiidoms.  and  a  diniioution  in  the 
fiiace  of  tbe  growth,  but  unless  sueh  a  change  in  residence  is  permanent 
the  symptoms  are  liable  to  return.  Under  ordinary  conditions  there 
is  little  or  no  tendency  to  spontaneous  recovery.  In  children  with 
adenoid  growths  attacks  of  diphtheria,  scarlet  fever,  measles,  and  whoop- 
ing-cough are  all  likely  to  be  more  severe. 

Diagnosis,— In  a  well-marked  case  the  condition  is  usually  evi4lent 
from  the  history,  and  can  ^scarcely  be  overlooked.  The  intractable  nasal 
catarrh,  upon  which  no  treatment,  local  or  general,  has  more  than  a  ti'ra* 
porary  influence,  the  mouth-brealhing,  the  disturbed  sleep,  and  the  slight 
deafness — all  are  characteristic.  At  otlier  times  the  patients  come  for 
trmtment  on  account  of  the  general  symptoms — the  nervous  depression, 
the  headacbeSy  or  the  anemia.     In  rare  cases  the  leatling  symptom  may 
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be  epii^taxis.    The  synipt4>n)8  lio  nut  always  di-perni  upun  the  size  of  the 
growth,  for  in  a  email  throat  quite  a  small  growth  may  cause  very  marked 

Although  the  history  is  in  most  ca^es  clear,  only  an  examination  can 
make  us  certain  that  an  adenuid  growth  exists.  The  growth  i§  ordinarily 
felt  as  an  irrt'irular,  granular,  soft,  velvety  mass,  or  sometimes  as  a  firm 
tumor  eoin|)letely  bloiking  the  passage;  and  the  finger,  when  withdrawn, 
i«  frequently  covered  with  blood.  By  posterior  rhinoscopy,  the  growth 
ill  older  rhildren  can  bo  seen. 

Treatment — The  disupj)earariee  of  adenoid  growths  is  posi^ible  only 
wlien  they  are  snialb  Thi*?  is  aided  by  removal  to  a  warm,  dry  climate 
for  the  winter  season.  All  possible  mcuns  should  l>e  enifiloyed  t^  prevent 
tliese  patients  from  takiug  cold.  With  the  larger  growths  these  methods 
may  improve  the  catarrlial  symptoms,  but  can  hardly  affect  the  ohstnic- 
live  ones,  The  reduction  of  tumors  of  any  considerable  size  by  local 
ajipliuations  is  a  delusion;  every  marked  case  that  has  come  to  our  notice 
bus  been  relieved  only  by  operation. 

Removal  of  adenoid  growths  is  indicated  :  ( 1 )  When  the  obstructive 
s^'mptonis — habitual  month-breathing,  disturbcrl  sleep,  imsjil  voice,  clicst 
deformities,  etc. — are  marked;  (2)  for  a  chronic  nai^al  discharge,  con- 
stantly recurring  attacks  of  rhinopharyngilis,  particularly  when  these 
tend  to  develop  into  bronchitis  or  laryngitis;  (3)  when  there  is  asthma 
or  rcjiea ted  attacks  of  catarrhal  spasm  of  the  larynx;  (4)  with  deafness, 
chronic  otitis,  or  repeated  attacks  of  acute  otitis.  Although  striking 
improvement  is  not  infrequent,  one  should  be  cautious  about  promising 
too  much  from  opcratioju  es{M:»cially  as  regards  the  nervous  conditions; 
also  in  older  children  when  there  is  deafness  or  asthma. 

The  preferable  time  for  operation  is  the  late  sj)riiig  or  early  summer, 
in  order  ibal  dnriitg  ihc  warm  months  the  nun-ous  memlirancs  may  have 
an  opportunity  to  regain  t!ieir  normal  t*ondition;  however,  openition 
may  be  done  at  any  time  except  during  attacks  of  acuti'  catarrh,  l^nlcjw 
the  sy ni[>t4uns  are  very  marked,  it  is  desinilde  to  ilcfer  operation  until 
a  child  is  al  h*ast  two  years  obi. 

Itenioval  of  adenoids  by  scra]>ing  with  the  finder  nail  is  at  l»est  a  very 
nncert4iin  method,  and  is  not  to  be  advised,  t>perati<»n  for  the  removal 
of  adenoids  is  preferably  done  with  genera]  anesthesia.  So  many 
deaths  from  operations  done  under  t blon>ffirm  have  now  been  re|:>orted, 
and  so  many  narrow  escapes  have  occurred  that  have  not  been  reported, 
that  chloroform  anesthesia  should  he  given  up  altogether.  Deep  anes- 
thesia is  not  usually  necessary,  and  if  the  semiKTect  position  is  assumed 
it  increases  the  danger  of  tlie  entrance  of  blood  or  portions  of  llie  growtli 
into  the  larynx,  which  might  cause  asphyxia.  The  operation  should  only 
Ixti  dutie  l>y  une  skilled  m  its  performance. 
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Hemorrhage  is  always  abundant^  and  seems  alarming  to  one  who 
sees  it  for  the  first  time,  but  it  generally  ceases  in  a  few  minutes. 
There  is  evidence  that  the  administration  of  fifteen  or  twenty  grains 
of  calcium  lactate  during  the  twenty-four  hours  preceding  the  opera- 
tion materially  lessens  the  bleeding.  A  child  should  not  pass  from 
the  physician's  observation  imtil  all  hemorrhage  has  stopped.  He 
should  be  kept  quiet,  preferably  in  bed,  for  twenty-four  hours;  and  in 
the  house  for  five  or  six  days,  unless  the  weather  is  warm.  No  after- 
treatment  is  necessary.  Kecurrences  are  occasionally  seen  even  after  a 
thorough  operation  by  an  experienced  surgeon;  but  many  of  them  are 
due  to  the  fact  that  the  primary  operation  was  incomplete.  The  im- 
provement generally  begins  in  a  few  days,  sometimes  at  once,  though 
the  full  benefit  may  not  be  seen  for  a  month.  The  breathing  becomes 
freer,  the  sleep  more  quiet;  the  mouth  may  soon  be  habitually  closed; 
voice  and  hearing  improve,  and  the  benefit  to  the  general  health  is  soon 
a])parent.  The  pallor,  listlessness,  and  inattention  disappear,  and  a 
rapid  increase  in  weight  often  follows.  The  entire  appearance  of  the 
child  may  in  a  few  months  be  transformed. 

Dangers  and  Accidents  from  Operation. — While  it  is  rare  that  any 
accidents  of  a  serious  nature  are  met  with,  it  should  not  be  forgotten 
that  they  may  occur.  Undue  laceration  of  the  parts  may  result  from  a 
bungling  operation,  particularly  with  too  large  curettes  or  with  the  for- 
ceps. Hemorrhage  may  be  excessive  or  even  fatal.  We  have  seen  but 
one  case  of  fatal  hemorrhage,  this  in  a  bleeder,  and  but  two  other  in- 
stances of  serious  hemorrhage.  A  fatal  result  is  exceedingly  rare. 
Hemorrhage  may  be  continuous  after  operation,  or  secondary,  in  which 
•case  it  almost  invariably  occurs  within  twenty-four  hours.  It  is  impor- 
tant, therefore,  that  the  patient  be  kept  under  observation  for  that  time. 
Hleeding  is  best  controlled  by  injecting  into  the  rhinopharynx  through 
the  nostrils  one  or  two  drams  of  hydrogen  peroxid,  full  strength,  or, 
this  failing,  a  solution  of  epinej)hrin  (1-1000)  may  be  used  in  the  same 
manner,  if  this  is  not  effect ive,  plugging  of  the  rhinopharynx  and 
posterior  nares  may  be  resorted  to.  In  all  cases  the  patient  should  bo 
kept  absolutely  quiet. 

Occasionally  an  acute  attack  of  bronchitis  or  otitis  occurs  after  ojH'ra- 
tion;  and  in  a  few  recorded  instances  acute  meningitis  has  f<»ll()wcd. 
The  danger  of  asphyxia  from  the  entrance  of  blood  or  the  tumor  into 
the  larynx  has  already  been  mentioned. 

The  danger  from  chloroform  anesthesia  is  due  not  so  much  to  the 
nature  of  the  operation  as  to  the  condition  of  the  patient.  It  is  now 
well  established  that  all  children  in  whom  the  rondition  known  as  status 
lymphaticus  is  present,  bear  chloroform  very  badly. 
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CHAPTER   III 
DISEASES    OF    THE   TONSILS 

The  tonsils  are  lymphoid  structures  closely  resembling  Peyer^i 
pat(4ies,  but^  instead  of  having  a  flattened  surface^  the  lymphoid  tissue  in 
the  tonsils  is  folded  upon  itself,  forming  quite  deep  depressions — ^the  ton- 
sillar (Tyj)ts.  These  crypts,  like  the  surface  of  the  tonsils,  are  lined  hj 
epithelial  cells.  They  contain  lymphoid  cells,  desquamated  epithelium, 
particles  of  food,  and  bacteria.  Under  normal  conditions  the  tonsils 
take  no  part  in  absorption  from  the  mouth.  When,  however,  their  epi- 
thelium is  diseased  or  removed,  the  tonsils  absorb  with  very  great  facil- 
ity every  sort  of  poison  which  the  mouth  may  contain. 

The  most  ini}H)rtant  chronic  infection  which  takes  place  through 
the  tonsils  is  that  of  tuberculosis;  the  most  important  acute  or  sub- 
acute infection  is  probably  that  of  pyogenic  organisms.  Poisons  absorbed 
by  the  tonsils  are  taken  up  by  the  lymphatic  vessels  and  through  them 
reach  the  cervical  lymph  nodes  and  finally  may  be  carried  into  the  gen- 
eral circulation. 

Acute  inflammation  of  the  tonsils,  like  that  of  the  pharynx,  occurs 
regularly  in  diphtheria,  scarlet  fever,  and  measles,  less  frequently  in  the 
other  infectious  diseases.  The  secondary  forms  will  be  considered  with 
the  diseases  with  which  they  are  associated. 

Acute  catarrhal  tonsillitis,  or  inflammation  of  the  mucous  membrane 
covering  the  tonsils,  o(!Curs  as  part  of  the  lesion  in  acute  pharyngitis, 
but  very  rarely  is  seen  alone. 


MEMBRANOUS  TONSILLITIS 

(Pscudodiphthcria ;  Streptococcus  Angina;  Croupous  Tonsillitis;  Septic  Sore 

Throat) 

This  occurs  both  as  a  primary  inflanmiation  and  secondary  to  the 
acute  infectious  diseases,  cs])ccially  scarlet  fever  and  measles.  The  an- 
gina of  scarlet  fever  is  essentially  a  part  of  that  disease  and  is  more 
fully  considered  in  connection  with  it. 

Etiology. — As  was  first  sliown  by  Prudden  in  1888,  and  abundantly 
confirmed  by  others  since  that  time,  this  inflammation  is  usually  due  to 
the  streptococcus;  it  nuiy  hv,  found  alone,  or  associated  with  the  staphy- 
lococcus aureus,  and  occasionally  the  staphylococcus  may  be  found  alone. 

The  streptococcus  is  very  frequently  found  in  the  throats  of  healthy 
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iildren,  particularly  in  winter  and  in  cities,  and  more  often  in  those 
ho  live  in  tenements  or  who  are  inmates  of  hospitals  or  other  institu- 
ons.  The  local  conditions  in  the  mucous  membranes  during  an  attack 
f  measles,  scarlet  fever,  and  other  infectious  diseases,  are  especially 
ivorable  for  the  development  of  these  germs,  which  at  such  times  are 
ery  often  present  in  great  numbers  even  when  no  membrane  is  seen. 
"here  are  seen  occasionally,  especially  in  cities,  epidemics  of  great 
•verity  in  which  many  persons,  adults  as  well  as  children,  but  the  latter 
liiefly,  are  attacked.  Such  epidemics  have  in  recent  years  broken  out  in 
kMton,  Chicago  and  Baltimore.  Several  of  these  have  been  carefully 
rodied  epidemiologically  and  have  been  traced  to  the  milk  supply.  The 
lilk  has  been  infected  from  one  or  more  cows  suffering  from  septic 
ifection  of  the  udder. '  The  organism  has  been  found  to  be  a  hemolytic 
breptococcus  with  rather  distinct  cultural  characteristics. 

In  the  presence  of  an  epidemic  of  severe  tonsillitis,  the  milk  supply 
bould  always  be  suspected. 

Letioni. — In  the  primary  cases  the  membrane  is  generally  confined 
0  the  tonsils  or  is  chiefly  there,  only  small  deposits  apj)earing  elsewhere. 
n  the  secondary  cases,  the  entire  pharynx  may  be  covered  and  the  disease 
oay  extend  to  the  nose,  the  mouth,  the  middle  ear,  and  rarely  to  the 
irynx,  trachea,  and  bronchi. 

The  structure  of  the  membrane  resembles  that  of  true  diphtheria, 
nd  it  may  be  impossible  by  a  microscopical  examination  to  separate  the 
wo  diseases. 

In  the  mild  cases  the  inflammation  of  the  mucous  membrane  is  a 
luperficial  one  and  the  pseudomembrane  is  not  very  adherent.  In  the 
evere  cases,  chiefly  the  secondary  ones,  the  process  extends  nnich  deeper. 
^ides  the  pseudomembrane  upon  the  surface,  there  is  intense  con- 
ation, edema,  and  cell-infiltration  of  all  the  lymphoid  and  cellular 
issue  of  the  pharynx.  It  may  involve  the  tonsils,  soft  palate,  uvula,  epi- 
l^lottis,  adenoid  tissue  of  the  vault  and  the  entire  pharyngeal  ring,  and 
ilso  extend  to  the  external  lymph  nodes  and  surrounding  cellular  tissue. 
rhe  process  both  in  the  throat  and  externally  in  the  neck  may  terminate 
n  resolution,  suppuration,  or  in  necrosis.  In  severe  cases,  especially  in 
he  epidemic  form,  there  are  found  the  lesions  of  general  septicemia 
>r  pyemia.  There  may  be  peritonitis,  endocarditis,  pericarditis,  menin- 
gitis, arthritis  and  erysipelas. 

The  streptococci  are  found  in  the  false  membrane,  in  the  underlying 
nucous  membrane,  in  the  lymph  spaces,  in  the  lymph  nodes,  and  in  the 
riflceral  lesions. 

Symptoms. — 1.  The  Primary  Cases. — The  onset  is  usually  abrupt, 
rith  well-marked  symptoms:  there  are  frequently  chilly  sensations,  head- 
iche,  vomiting,  general  pains,  and  in  most  cases  the  child  complains  of 
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DISH  ASKS    OF    THE    TONHILS 


The  tonsils  are  lymphntd  stniotures  closely  reseiiiljling  Peyer 
patt^hos,  but,  in8t<^a(l  of  having  a  flattt^nod  surface,  the  lymphoid  tissue  in 
the  1(11181 1.S  18  fnhied  upon  iti^elf,  fi inning  fpiitc  iJei^p  depressiun^ — the  ton- 
i^iliar  trvpts.  Tliese  erypts,  liku  the  surface  of  the  tonsils,  are  lined  by 
epithelial  viAXs.  They  contain  lymphoid  reUs,  desquamated  epithelkim, 
partii'U^s  of  food,  and  bacteria.  IVnder  normal  eoinlitions  the  ton^ila 
take  no  part  in  absorption  from  tlje  mouth.  When,  however,  their  epi- 
thelium 18  di.seased  or  removed,  tfie  tonsils  aljisorb  witli  very  great  facil- 
ity ever}'  sort  of  poiscni  which  the  numth  may  contain. 

The  must  imjjtirtant  chrunie  infection  which  takes  place  through 
the  ton.sils  is  that  of  Inberenlosis ;  the  mo^t  important  atote  or  gub- 
iieute  infection  is  |>robuhIy  that  of  |)yogeiue  or<,^aiiisms.  Poisons  ahsorhe<l 
by  the  tonsils  are  tak<*n  up  by  the  lymphatic  vessels  and  through  them 
reach  the  cervical  lymph  nodes  and  finally  may  be  carried  into  the  gen- 
eral circulation. 

Acute  intianmuition  of  the  tonsils,  like  that  of  the  pliarynx,  m-^'urs 
regularly  in  diphtheria,  scarlet  fever,  and  measles,  less  frequent ly  in  the 
other  in  feet  ions  diseases.  The  secomhiry  forms  will  be  considered  with 
the  diseases  with  which  they  are  associated. 

Acute  catarrhal  tonsillitis,  or  intlammatiou  of  the  mucous  mendjrane 
covering  the  tiuisils,  oteurs  as  part  of  the  lesion  in  acute  pharyngitis, 
but  verv  rarely  is  seen  alone. 


MEMBRANOUS  TONSILLITIS 

{Pfteudodiphtheria ;  Strepioroccati  Atujirm;  Croupous  TonaiUiiis;  Sipttc  Sore 

Throat) 


This  occurs  Inith  as  a  primary  intlamnuition  and  se<*ondary  to  the 
at'iite  infe«dious  iliscasc^s,  esjiecially  scarlet  fever  and  Uicaslcs.  I'he  an- 
gina of  scarlet  fever  is  essentially  a  part  of  that  disease  and  is  more 
fully  cfjnsidered  in  connection  with  it, 

Etiology. — As  was  l^rs^t  shown  by  IVuddcn  in  1888,  and  ahimdantly 
confirmed  by  others  since  that  time,  this  inflammation  is  usually  due  to 
the  streptcH-fjccus ;  it  may  he  found  alone,  or  associated  with  the  stApby- 
lococcus  aureus,  and  oceasionally  (be  sbiphvloeoetus  may  be  found  ah>ne. 

The  atreptococcus  is  very  frequently  found  in  the  throats  of  healthy 
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ehildrpu,  partiiiilarly  in  wiiitrr  and  in  citii^s,  and  man*  uftt^ii  in  t!io.«e 
who  livp  in  tem^iouiits  ur  who  are  inmates  (if  hcispitals  or  *»thcr  institu- 
tioii«.  The  local  conditioiis  in  tho  mucous  imnnliraiu's  during  an  attaik 
of  ineash'ii!.  Rurlet  ftnon  and  other  inflations  ili>*eases,  are  ospeeially 
favorable  for  tlie  developnient  «>f  tlit*t^c  germs,  which  at  such  times  are 
very  often  present  in  great  numbers  even  when  no  membrane  is  seen. 
There  are  «een  oecHi^ionally.  es]jecially  in  cities,  epidemics  of  great 
severity  in  whicli  many  jXTsons,  atlnlts  as  well  as  children,  l>nt  the  latter 
eliiefly,  are  attacked.  Such  epidemics  have  in  recent  years  broken  out  in 
Boston,  Chicago  and  Haiti  more.  Several  cif  ttiese  have  been  earefidly 
studied  epidemiological ly  and  have  been  traced  to  the  milk  supply.  The 
milk  has  been  infected  from  one  or  more  eowg  suffering  from  eepti< 
infection  of  the  udder.  The  organism  1ms  been  found  to  he  a  hemolytic 
streptoeoeeu^  with   rather  distinct  cultural  (characteristics. 

In  the  pres€»nce  of  an  epidemic  of  severe  tonsillitis,  the  milk  suptdy 
shiiuld   always   be   guspeetcil. 

lesioiii, — III  the  primary  eases  the  membrane  is  generally  cxm fined 
to  the  tonsils  or  ie  chiefly  there,  only  somll  deposits  appearing  elsewhere. 
In  the  secondary  ca^es,  the  entire  pharynx  may  he  covcre«1  ami  tiic  disease 
may  extend  to  the  nose,  the  month,  the  middle  ear,  and  rarely  to  the 
larynx,  trachea,  and  bronclii. 

The  structure  of  the  membrane  resembles  that  of  true  di|i!itberia, 
and  it  may  be  impossible  by  a  micruscofucal  examination  to  separate  the 
two  diseases. 

In  the  mild  cases  tiie  inflammatioii  of  the  mucous  mcmiiranf  is  a 
superficial  one  and  the  pseudomembrane  is  not  very  adfierent.  In  the 
severe  eases,  chiefly  the  secondary  ones,  tlie  process  extends  mucl*  decfier^ 
[Besides  the  pseudomembrane  upon  the  surfac^e,  there  is  intense  con- 
gest ion,  edema,  and  eell-infiltration  of  all  the  lymphoid  and  eel  I  u  hi  r 
tissue  of  the  pharynx.  It  may  involve  the  tonsils*  soft  palate,  uvula,  epi- 
glottis, adenoid  tissue  of  the  vault  and  the  entire  pharyngeal  ring,  and 
$\m  extend  to  the  external  lymph  nodes  and  surrounding  (xdlular  tissue. 
The  process  both  in  the  throat  and  externally  in  the  neek  may  terminate 
in  resolution,  suppuration,  or  in  necrosis.  In  severe  cases,  esjx-cially  in 
the  epidemic  form,  there  are  found  the  lesions  of  genenil  septicemia 
or  pyemia.  There  may  be  peritonitis,  endocarditis,  pericarditis,  menin- 
gitis, arthritis  and  erysipelas. 

The  streptoeoeci  are  found  in  the  false  membrane,  in  the  underlying 
mucous  membrane,  in  the  lymph  spaces,  in  the  lymph  nodes,  and  in  th* 
visceral  lesions. 

STinptoiQt. — 1.  The  I'rimnnj  Canes. — The  onset  is  usually  abrupt, 
with  well-marked  symptoms:  there  are  frequently  ehilly  stMisations,  head- 
ache^  vomiting,  general  pains,  and  in  most  eases  the  child  etvmplains  of 
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irndtay  mMm,  wt  find  rcrjr  differeal  eooditioiis.  Ffon  the  liect  aTmilmble 
ffUiiJilks  it  would  appear  thai  the  u^tial  mortality,  wlieii  it  is  aeooiidary 
to  Mmflet  ferer  and  maiafea,  m  Irom  fifteen  to  twentj  per  cent.  Hov- 
eter^  wben  tbaie  dtaeaaea  preraii  epidemieallT  in  iDstittitioiis,  the  mor- 
talilj  ia  often  litgber  than  this. 

TRfttBCBl — Eferj  child  with  a  meDibranoiis  patch  on  the  tonsils 
reqnirei  doae  watching;  strict  quarantine  should  be  enforced  until  the 
diagDoaii  is  pmiii^elj  f^ettled,  and  eren  if  it  is  not  diphtheria,  close 
contact  with  other  people  should  be  prevented.  If  under  three  years 
old,  uu\e^  the  case  can  be  seen  frequently,  diphtheria  antitoxin  should 
be  tdminii^teredf  pending  the  result  of  a  bacteriological  examination. 
The  primaiy  cases  require  only  the  treatment  of  an  attack  of  tonfiillitiflu 

In  the  severe  sectjndary  and  septic  cases  the  nose  and  pliarynx  sbouUl 
be  syringed  with  a  warm  saline  solution  every  two  hours  by  day  and 
ever}*  four  hours  by  night.  NNliere  the  swelling  and  edema  are  great, 
lK*tH*fit  may  result  from  frequent  spraying  with  solutions  containing^ 
epincphrm,  also  from  inhaling  hot  vapor  impregnated  with  eucalyptol, 
lien/oint  etc.  As  an  externa!  application,  whenever  there  is  great  adeniti:^ 
and  cellulitis,  nothing  is  so  beneficial  as  the  ice-bag. 

The  general  management  of  tliese  cases  as  to  feedings  stimulants, 
etc.,  is  the  mine  as  in  diphtheria.  Aside  from  stimulants  no  internal 
medication  Hhould  be  attempted  with  young  children*  Those  who  are 
older  miiy  take  with  advantage  tr,  ferri  chlar.,  gtt.  v  to  x,  with  glycerin, 
every  three  or  four  hours.  All  milk  should  be  boilt-d  when  there  is  an 
outbreak  of  several  cascg  of  severe  tonsillitis  in  a  community  or  family. 


I 


ULCKRO  M  EM  BRA  NOUS  TONSILLITIS 


iVincenl'9  Anoina) 


This  is  ail  inflammation  somewhat  resembling  croupous  tonsillitis, 
but  it  iH  often  uiirlalcrnl  aud  a^Jsociatcnl  witli  superficial  ulceration.  The 
tonsil  is  toveretl  with  a  dirty  yellowish  exudation,  which  may  be  mistaken 
for  diphtlieria<  There  is  superficial  necrosis,  and  when  this  tissue  is 
wijjcd  away  with  a  .swab,  bleeding  occurs.  The  disease  is  further  dis- 
tinguished by  the  swollen  lymph  nodes  at  the  angle  of  the  jaw,  and  by 
the  fact  that  tlie  constitutional  symptoms  which  accompany  other  forms 
of  tojisillitis  are  either  very  slight  or  absent  altogether.  The  etiology 
ig  simitar  to,  if  not  identical  with  that  of  ulcerative  stomatitis,  with 
which  it  is  sometimes  assot-iatcd.  At  such  times  the  breath  is  foul  and 
there  is  often  profuse  salivatiDU. 

lilccroruciuhraunuH   t»»usillitis   was    first   described    by   Yinccntt   and 
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by  him  altribnti'il  to  a  fu8ifurm  bat'illus  whnli  he  dustTibed,  althoiiicb  a 
sfMrilhim  was  fuinul  asstJt'lated  with  H.  Vina^iif^  okservatiyiis  have  \mm 
<'onfirmed,  and  it  has  bi3cn  shown  thai  tliu  spirillum  is  a  degenerative 
form  (if  the  bat'ilhi^.* 

The  c'hit'f  interest  in  uk-eronienibmiiou^  toiiyillitiH  lies  iji  tlie  diag- 
nosigj  although  it  is  not  an  infrequent  disease.  It  is  to  he  treated,  like 
nkerative  stomatitis,  by  the  internal  a<lministraUnn  of  thbirate  of  pot- 
ash, combined  witli  the  local  ajtplieation  of  scimc  anliseptte,  such  as 
peroxid  of  hydrogen  or  a  ten-per-cent  solution  of  nitrate  of  silver. 


FOLLICULAR  TONSILLITIS 

This  is  the  niust  frequent  and  most  eharaeteristie  form  of  inflamnui- 
tion  of  the  tonnih  It  is  essentially  an  luthunmation  of  the  tonsillar 
crvpts,  and  seeoridarily  of  the  whole  glandular  structure. 

Etiology. — Thi're  Is  seen  In  eertain  rhildren  a  fired isfH>sit ion  to  at- 
Uieks  of  tonsillitii^,  so  that  from  very  slight  exciting  causes  these  occur — 
(iornelinu^s  from  exposure,  sometimes  |Kissihly  from  derangement  of  the 
ett»nmch.  and  sometimes  without  any  evident  reason.  Children  with  a 
rheumatic  inheritance  appear  to  be  more  susceptible  than  others.  One 
attack  predisposes  to  a  second.  Patients  sutTering  from  chronic  hyi)er- 
trophy  of  the  tonsils  are  exceedingly  prone  to  acute  tonsillitis.  It  is  not 
very  common  in  infancy^  but  after  this  period  it  is  very  frequent  through- 
out childhood.  The  disease,  in  all  prohability.  begins  as  an  infectious 
inflammation  at  the  liott<ini  of  the  cryp^ts,  due  to  the  presence  of  strep- 
tocoeci  or  staphylococci,  which  readily  enter  from  the  mouth,  and  excite 
an  attack  whenever  favorable  conditions  are  present. 

Lesions. — As  a  result  of  the  inllammation,  the  tonsillar  crypts  are 
tilled  with  epithelial  cells,  pus  cells,  mucus,  and  bacteria.  These  form 
masses  which  ajvpear  at  the  mouth  of  the  crypts  as  small  yellow  ilols, 
(tften  miscalled  ulcers.  Honictinics,  in  addition,  tihrin  is  pruired  out, 
and  forms,  with  the  other  inflammatory  products^  little  pings  which 
pn»je<'t  somewhat  from  the  surface  of  the  mucous  membrane*  and  which 
i-an  easily  Ix?  pressed  out.  Accompanying  the  changes  in  the  mucous 
membrane  above  mentioned,  there  are  acute  congestion  and  swelling  of 
the  whole  tonsils,  with  more  or  less  proliferation  of  the  lymphoid  tissue. 

*Vincent>  bacillus  is  ftbout  twice  as  lotig  m  the  Klebs-Loc-fflcr  bacillus.  It  is 
thin,  with  pointed  ends^  and  «omeliiiies  bent ;  ft  ia  negntiw^  to  GramVs  stain.  The 
fusiform  baeillua  is  occasionally  found  alone;  the  spirillum,  oever  aloDCv  The 
bacillus  18  found  in  sTnearg  from  the  affected  tonsil,  in  making  which  it  is  recom- 
mended lo  go  deeply  into  the  necrotic  ti«5iie»  siuee  the  superficial  parts  are 
crowded  with  other  bacteria.  It  in  grown  with  difficulty  and  only  upon  special 
culture  media. 


DISEASES  OF  THE  DKIESTTVE  8V8TEM 


Follicular  tuimillitis  h  nhtimt  always  bilatcraL  Although  the  patholog* 
ical  process  U  generally  limited  to  the  toDsilg^  there  may  be  more  or 
less  pharyngitis  ai^^ociated. 

Symptoms. — The  general  gymptoms  ngually  appear  before  the  looal 
ones,  and  are  often  quite  gevere.  The  onset  is  abrupt  with  chilly  sensa- 
tions, occasionally  a  diistinct  rigor.  In  infants  there  is  often  vomiting, 
and  flometinies  diarrhea.  There  is  i^ain  in  the  back,  in  the  muficlcs  of 
the  extremities,  and  in  tlie  head.  Sometimes  there  is  pain  in  the  lateral 
cer vital  musrUjs.  The  temperature  rises  rapidly  to  102°  or  103^  F.* 
often  it  touches  104^  or  105°  F. 

The  first  local  symptoms  are  some  swelling  of  the  ti^nsUs  and  the  ap- 
pearance upon  them  of  isolated  yellow  sjx^ts  a  little  larger  than  a  pin's 
head.  Often  these  can  be  wifxnj  off  with  a  swab,  or  the  little  plugs  can  be 
squeezed  out,  leaving  sliglit  depressions.  Later  tliere  is  acute  congestion 
of  the  tonsil,  with  more  swelling-  Even  when  the  disease  is  at  its  height 
the  Iwal  pain  and  diswmfnrt  may  be  only  moderate,  and  in  many  eases 
gcan-ely  notieealjle.  The  swelling  and  tenderness  of  the  lymph  glands 
Iwhind  the  angle  of  the  jaw  are  not  great,  and  may  be  absent. 

The  constitntiooal  symjitoms,  as  a  rule,  last  three  days,  and  are  most 
severe  upon  the  first  day*  The  laeal  symptoms  last  somewhat  lunger,  but 
usually  by  the  end  of  the  fourth  day  the  exudate  has  disappeared, 
although  enlargement  of  the  tonsil  may  persist  for  a  week  or  even  longer, 
(hi  account  of  the  cnmicetioo  of  tonsillitis  with  rheumatism,  the  heart 
should  be  watched  during  attacks^  especially  in  those  who  are  subject 
to  tht-m. 

Diagnosis. — Tonsillitis  may  be  confounded  at  its  onset  with  scarlet 
fever.  The  great  frequency  of  tonsillitis  makes  inspection  of  the  throat 
impcnitive  in  every  case  of  acute  illness  iii  children.  The  diagnosis  from 
diphtheria  is  considered  in  connection  with  that  disease. 

Treatment. — Follicular  tonsillitis  is  a  mild  disease  without  danger  to 
life,  and  one  which  runs  a  nhort,  self-limited  course.  The  indications 
are,  therefore,  to  make  the  patient  as  comfortable  as  possible  by  the 
relief  of  individual  syraptoms.  Older  children,  particularly  those  who 
are  rlieunmtic,  should  be  treated  witli  sodium  salicylate,  or  aspirin,  four 
or  five  grains  every  three  hours  being  given  for  the  first  twenty-four 
hours,  and  later  less  frequently.  To  infants  these  drugs  must  be  given 
in  sniiillcr  doses  and  with  care,  le*t  they  upset  the  stomach.  The  general 
muscular  pains  of  tlie  firtst  day  are  best  relieved  by  phenacetin,  two 
grains  every  four  hours  to  a  child  three  years  old.  Later  it  may  be 
used  in  smaller  doses,  hut  enough  should  be  given  to  make  the  patient 
comfortable. 

Local  treatment  is  better  omitted  with  infants.  Older  children  may 
gargle  with  a  solution  of  boric  acid  or  may  use  a  spray  of  Dobell's  soln- 
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tion*  Beneiit  aftoii  follows  paiutin^  the  tonsils  wit!i  tincture  of  iodin 
or  a  ten-per-ceut  golution  of  silver  nitrate.  In  all  doubtful  eases  the 
pfttient  should  be  igolaied  and  the  same  general  treatment  adopted  as  in 
diphtheria. 


PHLEGMONOUS    TOMSILLITI&-PERITONSILLAR    ABSCESS-QinNSY 


This  is  an  intlainniation  of  the  eelhilar  tissue  surrounding  the  tonsih 

^fioiTietiiues  invading  tlie  tonsil  itself.  It  may  terminato  in  resolution,  hut 
usually  goes  on  to  the  formation  of  an  abscess.  Phlegmonous  tonsillitis 
h  muih  less  common  in  children  than  in  adults,  and,  compared  with  the 
other  forms^  it  is  a  rare  disease  in  early  life.  It  is  the  only  variety  which 
in  regularly  iinilateral.  In  most  cases  the  inflanmmtory  process  is  cir- 
fumsfribcd,  but  in  rare  instances  there  is  set^n  a  diffuse  phlegmonous 

f inflammation  of  the  pharynx. 

In  certain  patients  there  exists  a  constitutional  predisposition  to  tfie 
disease,  which  may  be  associated  with  rficumatism.  The  exciting  cause 
may  he  exposure,  or  anything  which  may  reduce  the  paticnt*8  general 
health,  to  which  there  is  added  local  infection.  Catarrhal  phar^iigitia 
predisposes  to  this  disease. 

Symptoms. — The  onset  resembles  that  of  follicular  tonsillitis,  the 
temperature  is  often  high,  and  the  muscular  pains  and  prostration  severe. 
There  is  acute  pain  in  tfie  throat,  whith  is  increased  by  deglutition^ 
and  finally  may  be  so  great  that  swallowing  is  almost  impossible.  It  is 
difficult  to  open  the  mouth.  There  is  pain  in  tlie  lateral  must^les  of  the 
leck,  and  often  tenderness.     In  the  beginning  but  Httk^  can  bo  seen  on 

"inspection,  even  though  the  patient  complains  of  a  very  sore  throat  This 
i«  always  a  suspicious  circumstance,  and  should  h*ad  one  tt>  look  out  for 
qinnsy.  It  is  due  to  the  fact  that  the  iritlamnmtion  begins  in  the  deeper 
tissues,  and  that  the  mucous  memhrane  is  alfectcd  later.  AFtcr  twenty- 
four  or  forty-eight  hours  there  is  usually  quite  marked  swelling,  whicfi 
rather  more  behind  the  tonsil  than  elsewhere,  pushing  it  upward  ami 

"forward  ;  sometimes  it  is  more  in  front  of  the  tonsil.  A  little  later  there 
18  intense  inflanimatton  of  the  mucous  memhrane  covering  the  tonsil, 
fauces,  and  uvula,  and  not  infrequently  a  fibrinous  exudate;  the  uvula 
may  he  pushed  to  one  side,  and  the  istlimus  of  the  fauces  diminishetl  to 
barely  one-half  it^  natural  size.  In  one  of  our  own  cases  marked  tor- 
ticollis was  present,  and  existed  for  two  or  three  days  before  the  diagnosis 
of  quinsy  couhl  be  made  by  the  other  symptoms. 

In  most  caees  the  recognition  of  quinsy  is  quite  easy  by  attention  to 
the  symptiims  above  mentioned.  By  inspection  of  the  throat  less  in- 
formation is  sometimes  obtained  tlian  by  paljmtion :  by  tins  means  a 
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ftilnese,  and  later  a  point  of  fluettiation,  can  readily  be  made  out.  AcuU* 
phlegmoDinie  toimillitis  generally  involves  no  danger  to  life.     In  very 

young  infants  serious  results  may  follow  spontaneous  rupture  duringr 
sle*'p;  and  in  older  children  oeeasionally  there  may  t>e  edema  of  the 
glottis.  If  not  treated,  abseess  usually  forms  in  from  five  to  seven  days, 
and  opens  spontaneously. 

Treatment,^ Many  drugs  have  been  advocated,  but  to  our  mindjs  the 
best  is  salol,  which  should  be  given  in  doses  of  two  graius  every  two 
hours  to  a  child  of  five  years.  In  some  patients  larger  doses  may  be 
used.  This  may  be  combined  with  small  doses  (gr.  14 )  t)f  Dover » 
powder.  Kelief  may  be  afforded  by  very  hot  or  cold  applications,  ac-- 
(onling  to  the  sensations  of  the  patient.  The  holding  of  ice  in  the 
n^otltll  and  tlie  application  of  an  ice-bag  externally,  often  give  great 
comfort.  In  other  eases,  gargling  with  very  hot  wat^T  and  the  applica- 
tion (if  hot  flaxseed  piniltices  externally,  will  he  preferred.  As  soon  as 
fluctuation  is  detected  an  incision  should  he  made  with  a  guarded  bis- 
toury. If  made  too  early,  only  a  small  amount  of  pus  is  evacuated  and 
the  ahs(*ess  may  refill  After  spontaneous  rupture  the  relief  to  symp- 
toms is  usually  immediate. 


CHRONIC  HYPERTROPHY  OF  THE  TONSILS— CHRONIC  TONSILLITIS 


The  conrlitioB  known  as  chronic  hypertrophy  is  a  permanent  enlarge- 
ment due  to  a  proliferation  of  the  lymphoid  tissue  of  the  tonsils,  and  an 
increase  in  the  connective-tissue  stroma.  If  the  increase  in  the  con- 
ne<'tive  tissue  is  slight,  the  tonsil  is  soft;  if  it  is  great,  the  tonsil  is  firm 
ami  hard,  almost  like  a  fibrous  tumor.  All  degrees  are  found.  Asso- 
ciated with  hypertrophy  of  the  tonsils  there  are  usually  found  adenoid 
growths  of  tlie  pharynx,  tiotli  of  these  depending  upon  similar  local  and 
constitutional  foiHlilions.  There  is  in  nearly  all  marked  cases  a  chronic 
pharyngeal  catarrh  which  may  involve  the  Eustachian  tubes. 

Etiology, — IlyfK'rtrophy  of  the  tonsils  is  an  exceedingly  common  con- 
dition in  the  cities  of  the  seacoast  and  lake  districts  of  the  temperate 
zone.  In  a  routine  examination  of  3,000  New  Y'ork  school  children. 
Ciiappell  found  enlargement  of  the  tonsils  sufficiently  marked  in  27(1 
cases  to  he  considered  palhological.  The  causes  are  constitutional  and 
local.  The  condition  frequently  exists  in  certain  families  for  several 
generations.  It  occurs  in  children  who  are  in  other  respects  healthy. 
According  to  Czerny,  overfeeding  may  produce  tonsillar  enlargement 
just  as  it  does  enlargement  of  the  adenoid  tissue  of  the  rhinopharynx. 
The  most  impfirtaut  of  the  local  causes  are  attacks  of  acute  or  subacute 
pharyngins.     Whih'  ii   is  true  that  attacks  of  ai-ute   inlkmnmtion  arc 
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iidvii  {}\v  i'HUsi*  of  IrviHTtrtiphy,  it  h  also  true  that  liv|>er!rc)|iliy  is  utit* 
af  tin*  most  frequent  predisposing  causes  of  acute  attaeki^,  and  that  il  may 
lie  Seen  in  einldren  who  have  never  had  aeute  tonsillitis. 

Symptoms, — Jlypertrophy  of  the  tonsils  is  rarely  marked  emmgh  to 
eauiie  any  de(  ided  i^ynrplonis  before  the  end  of  the  second  year*  although 
oeeasronally  tii  younger  ehildrcn  enlargement  siiffic  lent  to  hring  the  two 
tonsils  into  eontaet  may  he  seen.  The  most  important  local  sym]>tom9, 
formerly  ascribed  to  hypertrophied  tonsils,  are  now  known  to  de{>end 
upon  adenoid  growths  of  the  pharynx.  As  these  conditions  are  so  fre- 
quently  associated,  it  is  somewhat  ditReult  to  detennine  which  symptoms 
are  due  h)  the  tonsils  alone.  In  a  marked  ease,  the  most  prominent 
symptoms  are  mouth-brf*athingt  disturbed  sleep  accompanied  by  8iu>ring» 
and  nasal  voice — the  patient  in  some  eases  talking  as  though  he  had 
food  in  Ilia  mouth.  There  may  he  some  diffieidty  in  swallowing  solid 
food.  Enlarged  tonsils  may  often  he  felt  externally.  As  a  eonsHjuence 
of  the  olKstmetinn  of  the  Eustachian  tubes  tlu?re  may  he  deafness.  I>e- 
formities  of  the  chest,  such  as  pigeon-ljreast,  are  occasionally  seen,  but 
probably  depend  more  upon  obstructed  respiration  by  adenoidg  than  by 
the  tonsils. 

There  are  seen  in  certain  children  tonsils  which  show  only  a  very 
moderate  amount  of  enlargement,  but  are  of  unhealthy  appearance 
and  are  acconii)anied  by  low  fever  and  other  indefinite  symptoms  of 
illness  which  may  persist  for  months.  The  tonsils  appear  to  act 
in  such  cases  as  the  avenue  of  absorption  which  results  in  a  general 
infection. 

The  soft  tonsils  may  diminish  gomewhat  in  size  spontaneously.  They 
Dmetinies  shrink  very  decidedly  after  an  attack  of  acute  tonsillitis, 
irlet  fever,  or  diphtheria.  As  a  rule  the  tonsils  become  firmer  and 
harder  as  time  passes.  They  usually  increase  in  size  up  to  a  certain 
point,  and  then  remain  nearly  stationary  until  about  puberty,  when 
they  may  diminisli  considcrahly.  During  intercurrent  attacks  of  inflam- 
mation, tlie  swelling  is  much  increased,  and  the  symptoms  are  pro]>or- 
ticuiately  aggravated.  ]n  eases  of  marked  enlargement  very  little  spon- 
taneous improvement  is  to  l)e  looked  for  during  childhofid. 

Treatment. — Xvry  large  tonsils  are  a  soune  of  ctuitinued  danger  to 
the  patient*  ami  in  every  case  of  marked  hyiwrtrophy  treatment  should 
be  advised.  The  flanger  may  Ijc  froni  Eust4ichian  iiitarrh  and  deafness, 
ur  from  rejjcated  attacks  of  acute  tonsillitis.  But  quite  as  imjMjrtanl  as 
these  is  the  fact  that  they  increase  the  liability  to  contract  diphtheria, 
and  add  to  fhe  tlangrrs  httlh  from  diphtheria  and  scarlet  fever.  If  the 
|jatient  is  removed  from  the  locality  in  which  acute  tonsillitis  is  liable  to 
ocicur^  to  a  dry  climate,  (onsiderable  improvement  is  likely  to  result  in 
a  young  child  in  whom  tlie  tonsilg  are  soft,  but  not  much  is  to  be 
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expected  in  fMat  diiUrai  wiUi  Inid,  fflnrnw  toBsky  except, 
emt€  of  tte  aeooiiqiiiijiiig  piuurjroged  aitsnlL 

Ho  totenftl  fODedv  crfEeis  midi  dniiee  €fC  benefit.  Astringens  ap- 
pikatMMi  nMj  aocomplifo  rmiething  in  lecent,  but  pmctiGdl^  noHdnig 
in  iM  cmei,  In  ereiy  nmAeA  case,  <qienita<Mi  is  the  mily  thing 
on  be  fdied  npon  to  effect  n  enie.  For  conTenienoe  of 
the  eiiee  mej  be  divided  into  four  groqie:  (1)  Thoee  in  whidli  tte 
toniilf  Me  neiflj  or  ^lite  in  contact;  (2)  thoee  in  which  thqr  jmgfoA 
onfy  iligbtly  beyond  the  fanckd  pillan;  (3)  thoee  in  which  the  toMils, 
eltfaong^  \tagtf  nre  deeply  imbedded ;  (4)  dieeeeed  tcMisiky  tiioa^  Aam* 
ing  only  modemte  enkigement,  eqiecidly  when  anodated  with  tnbem^ 
lone  glandi  of  the  nedL  AU  of  the  first  group  dumld  nnquertional^ 
be  operated  npon^  nnleee  the  paticnf  s  general  condition  is  sndi  as  to 
forbid  opeiation  of  any  kind.  In  the  second  group  operation  is  not  indi^ 
cated  unless  thlere  are  repeated  acute  attacks  of  inflammation.  Whether 
an  operation  is  done  in  the  third  group  will  depend  upon  the  individual 
case.  If  there  are  frequent  attacks  of  acute  tonsillitis  or  evidence  ckI 
involvement  of  the  ears  operation  should  be  performed.  In  the  fourth 
group  operation  is  indicated  if  general  symptoms  are  present. . 

Of  the  various  operations  proposed  for  the  removal  of  hypertrophied 
tonsils  complete  enucleation  is  clearly  to  be  preferred.  It  is  a  painful 
operation,  some  preliminary  dissection  is  usually  required,  and  hence  gen- 
eral anesthesia  is  necessary.  The  risk  of  serious  hemorrhage  in  childr^i. 
is  slight,  but  preparations  should  always  be  made  to  control  it  as  even 
with  non-bleeders  one  can  never  tell  how  severe  it  may  be.  Enlarge- 
ment of  the  tonsil  subsequent  to  simple  amputation  is  quite  frequently 
seen,  especially  if  the  patient  operated  on  is  under  two  years  old. 

We  have  more  than  once  seen  physicians  greatly  alarmed  at  the  gray 
wound  on  the  day  following  tonsillotomy,  the  appearance  being  such  as  to 
lead  in  several  cases  to  the  diagnosis  of  diphtheria.  It  is  seldom  that  any 
hut  good  results  follow  the  operation  of  tonsillotomy  if  properly  per- 
formed. When  adenoids  of  the  pharynx  are  also  present,  the  symptoms 
may  depend  more  upon  them  than  upon  the  enlarged  tonsils,  and  little 
benefit  is  seen  unless  the  adenoids  also  are  removed. 
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CHAPTER   IV 
DISEASES  OF  THE  ESOPHAGUS 

MALFORMATIONS 

Congenital  anomalies  of  the  esophagus  are  often  associated  with 
those  of  the  lower  part  of  the  respiratory  tract. 

There  may  be,  (1)  Congenital  fistula  of  the  neck,  due  to  a  want  of 
closure  between  the  second  and  third  branchial  arches.  This  gives  an 
external  opening  just  above  and  to  the  outside  of  the  sternoclavicular 
articulation,  which  communicates  with  the  upper  part  of  the  esophagus 
or  the  lower  part  of  the  pharynx.  (2)  The  esophagus  may  be  absent, 
the  pharynx  ending  in  a  blind  pouch.  (3)  The  esophagus  may  be  oblit- 
erated in  certain  portions,  l)cing  represented  only  by  a  fibrous  cord.  (4) 
There  may  be  stenosis  and  dilatation  or  diverticula.  (5)  There  may 
be  fistulous  communication  with  the  trachea,  existing  cither  alone  or  asso- 
ciated with  some  of  the  other  deformities  mentioned.  Tliis  is  the  variety 
which  we  have  most  frequently  met  with.  From  above,  the  esophagus 
usually  terminates  in  a  blind  pouch.  From  below,  it  communicates  with 
the  trachea  a  short  distance  below  the  larynx.  The  two  parts  of  the 
esophagus  are  usually  connected  by  a  fibrous  cord. 

Congenital  narrowing  of  the  esophagus  and  fistula  of  the  neck  are 
amenable  to  surgical  treatment.  The  cases  of  complete  obstruction  in 
the  esophagus  are  almost  of  necessity  fatal,  the  patients  dying  from  in- 
anition four  or  five  days  after  birth. 

The  symj)toms  of  esophageal  obstruction  arc  regurgitation  on  at- 
tempts at  swallowing  and  the  impossibility  of  passing  the  stomach  tube. 
An  X-ray  picture  after  the  administration  of  bismuth  often  gives  valu- 
able infornation. 

ACUTE  p:sophagitis 

Tt  is  quite  remarkable,  considering  the  frequency  of  pathological 
processes  in  the  pharynx,  that  these  so  rarely  extend  to  the  esophagus. 
Tlirusb,  when  very  extensive  in  the  j)harynx,  may  involve  the  upper  part 
of  the  esophagus;  but  there  it  gives  rise  to  no  new  symptoms.  Diph- 
theria of  the  pharynx  may  invade  the  esophagus,  but  this  is  seen  only 
in  rare  instances.  Diphtheria  of  the  esophagus  produces  no  symptoms 
hy  which  it  can  be  diagnosticated  during  life. 

Catarrhal   Esophagitis. — Catarrhal    esoi)hagilis    is    very    rarely    met 
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with.  It  may  be  taiised  by  lacLTatiuJis  ilui'  to  swallowing  a  fureign  body. 
whicli  may  excite  a  simple  latarrluil  inflrtinmation,  nr.  It  the  foreign 
body  18  sharp  and  angular,  laceratiuiis  may  be  ]>rt>diired  which  result  in 
uleeratiunK  of  %ariable  deptlu  Tlie  cliief  j^ymptoms  of  ciitarrhal  esoph- 
agitis  are  soreness  and  pain  on  swallowing.  These  lacerations,  when  slight, 
are  healed  in  a  fvw'  days,  and  are  rarely  followed  by  any  after-effects* 

Corrosive  Esophagitia, — 'I'bis  is  altt^^etber  the  most  frequent  form, 
and  the  only  one  which  is  of  clinical  importance.  The  usual  causes  are 
the  wime  as  of  corrosive  j^istritig,  viz.,  the  swallowin*?  of  eauMic  alkalis 
or  strong  aeids.  It  is  often  in  the  esophagus  that  the  most  cjctensive 
injury  is  tlone.  The  cITects  are  guperfuial  or  deep,  according  to  the 
amount  of  the  irritant  swallowed  and  its  degree  of  concentration.  There 
may  be  simj»1y  a  dcstructidn  of  the^  epithelial  layer,  which  is  follow^ed  by 
no  serimis  eonsequcnces,  or  the  mucous  memhraiui  may  be  destroyed  aod 
the  submucous  coat  invaded  ;  rarely,  liowever,  does  the  injury  extend  to 
the  musenlar  layer.  If  the  patient  survives  the  dangers  incident  to  the 
irritant  iioisoning  and  the- acute  inflammation  which  folhnvs,  healing  by 
granulation  an<l  cieatrization  takes  place,  the  contraction  of  the  cicatrix 
gradually  narrowing  the  lumen  of  the  esophagus  until  stricture  is  pro- 
duced. 

Tlie  early  symjitonis  of  corrosive  esophagitis  are  mingled  with  those 
of  inflammation  of  the  mouth,  pharynx,  and  stomach.  There  is  a  burn- 
ing [lain  !H  tlie  parts,  great  thirst,  and  spasm  of  the  esophagus  on  at- 
temjits  at  t^wal lowing.  There  folh>W8  a  period  of  acute  inflammation  of 
several  days'  dnnition,  with  groat  dysphagia  and  pain,  in  which  the 
j^riiicipal  danger  is  edema  of  the  glottis,  Affer  this  the  |>alicnt  iiiiiy 
be  comparatively  w^ll  until  the  symptoms  of  stricture  begin,  usuoUy  in 
from  three  to  six  months  after  the  injury, 

'llie  iinlications  fnr  treatment  in  the  i-arly  stages  arc,  to  neutralize  the 
canstic  in  onler  to  j)revent  if  pjssihle  Iti^'  dce|i  action,  to  give  oils,  demul- 
cent drinks  and  ice  for  the  bual  cfTet't,  an<l  moriihin  for  the  i>aiM. 

The  treatment  of  esophageal  8triclure  is  jmrcly  snrgical. 


RETRO-ESOPHAGEAL  ABSCESS 


Acute  Tetro-esophageal  abscess  occurs  in  infancy,  though  very  rarely! 
the  pathology  being  the  same  as  in  acute  retro-plmryngeal  abscess,  the 
difference  being  merely  one  of  location.  A  striking  case  of  this  kind 
occurred  in  the  New  York  Foundling  Hospital,  An  infant  six  months 
old  was  admitted  with  no  loss  of  voice  liut  with  high  fever  (104^  F,) 
and  severe  dyspnt»a  which  were  the  prominent  symptoms  until  deatli 
occurred  four  days  later.     Tlie  re  was  a   lenctK'ytosis   of    lilOJlOt).      At 
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aiit^ipj^y  nn  al^pcess  was  foiiiul  containing  about  three  oiiiirrs  nf  pus  he- 
twet-ii  tilt'  I'sopliagiis  and  the  s[Mm%  extenfling  from  Ihc  hirynx  io  bduw 
the  bifurcatian  of  the  traeliea.  Shortly  afterward  a  very  giuiiiar  ease 
cXTiirred  at  the  Baliie.'?'  HospilMl,  following  a  retn»-|jharyngeal  ahsress 
whi«h  had  Ikh'o  opened  two  weeks  before.  Similar  abseesscs  have  also 
been  ohsserved  after  aentc  pharyngitis  with  the  acute  infectious  diseases. 

Ketro-esophaireal  adeiiius,  or  enlargement  of  the  lymph  nodes  in 
thi^  situation  without  suppuration,  is  also  rare.  We  once  met  with  a  case 
of  this  sort  in  which  the  gland  formed  a  tumor  nearly  an  inch  in  diam- 
eter at  the  njiper  part  *>f  the  esophagus,  eausing  pressure  symptoms 
ne<*e^itating  traeheotomy.  The  growth  was  at  first  tliought  to  be  malig- 
nant, but  completely  disappeared  after  n  summer  in  the  country. 

Ketrn-esophageiil  abscess  may  result  from  the  breaking  df^wn  of 
tubereulmis  lymph  nodes  in  tlie  posterior  mediastinum,  and  may  give  rise 
to  symptoms  like  those  which  result  from  an  abs4'ess  due  to  Pott's  disease. 

Perforation  of  the  esnptiagus  and  a  fiM)d-lis1nla  c<>nnt*rting  the  esoph- 
agus and  the  trachea  nuiy  result  from  ulceration  caused  by  a  tracheal 
eanula  or  by  a  foreign  body.    This  may  be  accom[>anied  by  absc-ess. 

The  tnost  (^ommon  variety  of  retro~esoj)hageal  abscess  is  tlmt  due  to 
Pott's  disease  of  the  lower  cervical  or  upper  dorsal  region.  The  symp- 
toms are  obscure,  and  an  exact  diagnosis  is  not  often  made  during  life. 
Death  may  occur  tjuite  suddenly  when  the  previous  symptoms  have  been 
9o  slight  as  to  be  easily  overlooked.     The  following  is  a  fair  example: 

A  girl  two  years  idd  was  admitted  to  the  Babies'  Hospital  with  caries 
of  the  np\wT  dorsal  region  of  two  months*  duration.  The  patient  was 
kept  in  bed  and  a  jilaster-of- Parts  jacket  a|>plied.  About  a  month  later 
dysjuiea  was  first  observed;  this  was  at  times  quite  intense,  and  again 
almost  absent.  It  was  always  on  inspiration,  expiration  being  easy.  No 
explanalron  for  this  was  found  in  the  lungs.  There  was  no  dillkulty  in 
swallowing,  and  very  little  cough.  Aftt^r  these  symptoms  had  lasted  for 
af)out  a  week,  the  child  while  eating  was  sud<lenly  seized  with  violent 
4lyspnea,  ami  in  a  few  moments  became  completely  asphyxiated.  Trache- 
otomy was  immediately  done,  and  by  meaiis  of  artificial  respiration  the 
patient  was  restored  to  comparative  comfort.  About  two  hours  later  a 
second  attack  occurred,  and  the  patient  died  in  an  hour.  At  the  autopsy 
there  was  found  an  abscess  a  little  larger  than  a  hen*s  egf^,  containing 
alxiut  two  ounces  of  curdy  pus,  overlying  the  bodies  of  the  first  three 
doraa)  vertebrae  and  lommunicating  with  them.  These  vertebrae  were 
carious.  The  right  pmnnnogastric  nerve,  an  inch  and  a  half  alK)ve  the 
bifurcation  of  the  tra<-hea,  was  conipre8sed  Ijctween  the  abscess  and  a 
large  tuberculous  lymph  ncHle,  witli  the  cajjsule  of  which  it  was  blendeib 
In  the  lungs  were  a  few  snuil!  tubercidous  dc|>^jsits  and  the  usual  condi- 
tions found  in  death  l>y  asphyxia.    The  dyspnea  seems  to  have  been  of 
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nrnroas  anil  nut  of  im^'lianiml  ortifin,  mod  eatised  bj  irritjitiriii  of  the 
pfieumrjg&iitric!.  Hie  fatal  issne  wa»  apparejitly  from  an  increafie  of  the 
preMTure  ujion  the  nerve. 

We  have  seen  but  one  other  case,  and  thb  clonely  i^sembled  the  one 
reported.  In  the  thirteen  m^«  colletttnl  by  Griffith  the  gvmptorag  in  all 
were  mu<'h  alike.  Dyspnea,  usnaJly  of  b  fipafimodic  charatter,  waa 
prominent  in  nearly  all,  and  geUf-rally  il  wti^  the  ranst  prominent  eymp- 
toni«  It  wAii  more  marker]  on  iiii^piration,  and  often  aeeoni)ianicd  by  a 
•paHmodJe  cough,  suggesting  laryngeal  stenosis.  The  voice  waj*  affecte«l 
in  but  two  cai^»s*,  in  one  ennaplele  aphonia  Wnvg  present  It  is  striking 
that  in  no  cane  wa«  there  any  difficulty  in  swallowing,  in  marked  eon- 
trast  to  retropharyngeal  abscess.  Swelling  in  the  neck  wns  noted  in  but 
tbrw  cawi!.  Spinal  caries  waj*  t^tatcd  to  l>e  present  in  **evcn  cases  and 
ab^'Ut  in  two.  The  final  attack  of  a.-^ph^Ttia  soraetHnes  i-auie  without 
warning,  scjmetiniefi  was  preceded  for  Rcveral  days  or  longer  by  milder 
atUick>i. 

The  diagnotiiH  of  this  condition  h  very  difficnlt,  and  a  positive  diag- 
nosis almost  injpo8*iiljlc.  It  may  l)c  sujipected  in  cases  of  Pott's  disease 
of  the  lower  cervical  or  upper  dorsal  regions,  when  there  is  spasmodic 
iiiLHpjrttt«»ry  ily.'^]>rH*a.  Kspccially  if  accompanied  by  irritative  cough.  It 
should,  however,  l>e  remembered  that  precisely  similar  symptoms  may 
depend  uj^on  the  irritntion  of  a  tuberculous  node,  and  that  the  sudden 
a?*pliy\ia  is  exactly  like  tliat  caused  by  the  ulceration  of  such  a  node 
into  the  trachea  or  a  large  bronchus.  The  latter,  however,  may  occur 
willifnii  the  prcscni'e  of  Pott'«  di^ea^c.  If  the  abscess  is  higher  up,  there 
may  be  a  *^wclh'iig  on  cither  ^ide  of  the  neck,  just  above  the  clavicle. 
In  mtii^t  of  lire  euses  there  are  no  external  signs  of  disease.  Such 
absies.^fs  are  too  low  to  be  rcaehed  by  digjta!  cxaniiiiatitm  of  the  jjjmryiix. 
The  attack  of  asphyxia  nmy  alfio  be  confuuiuled  with  that  due  to  the 
prc«»eiu'e  of  a  foreign  body  in  the  larynx. 

The  prognosis  in  eases  of  retro-esophagcal  abscess  is  exceedingly  bad, 
l>cath  usually  results  from  pressure  upon  the  pneumogastric,  as  in  tlie 
cases  rt^porteti  The  abscess  may  rupture  into  the  esophagus  and  recov- 
ery folhiw.  This  tcrniiutttion  is  very  rare,  but  such  a  case  has  been  re- 
ported by  Knight.  A  fatal  one  is  reported  by  Lost  hncr  and  l^nibl.  The 
abs(tf88  may  burrow  along  the  eaojihagus  into  the  abdominal  cavity  and 
excite  peritonitis;  finally,  it  may  open  externally. 

Hut  lihh"  is  to  be  sui<l  urnlcr  the  head  of  treatment.  The  symptoms 
are  rarely  definite  enough  to  justify  a  radical  surgical  operation.  Trache- 
otomy gives  but  ti*nip<*rary  relief  to  the  asjihyxia.  This  Ofieration  should 
l»c  pcrfortuiHl.  however,  in  every  case,  because  of  the  impossibility  of 
making  a  diagnosig  of  retro-esophageal  abscess  from  other  conditions 
in  which  the  operation  might  be  curative. 
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CHAPTER  V 

DISEASES  OF  THE  STOMACH 

It  is  difficult  wholly  to  separate  diseases  of  the  stomach  from  those 
of  the  intestine.  Although  in  older  children  they  are  often  quite  dis- 
tinct, in  infancy  they  are  more  frequently  associated;  but  at  one  time 
the  gastric  symptoms  may  be  prominent,  and  at  another  the  intestinal 
symptoms.  Functional  disorders  particularly  are  likely  to  involve  the 
whole  tract.  Serious  organic  lesions  are  more  frequently  limited  in 
their  extent  either  to  the  stomach  or  to  the  intestine.  The  former  are 
rare,  while  the  latter  are  very  common.  The  diseases  in  which  the  stom- 
ach is  alone  or  chiefly  involved  will  be  considered  by  themselves.  Those 
in  which  both  the  stomach  and  intestine  are  involved  are  classed  with 
the  intestinal  diseases,  as  the  intestinal  symptoms  usually  predominate. 

DIGESTION  IN  INFANCY 

The  first  step  in  the  process  of  digestion  in  the  newly-born  infant  is 
sucking.  During  this  act  the  nipple  is  grasped  between  the  lower  lip  and 
tongue  below,  and  the  upper  lip  and  jaw  above.  The  back  of  the  mouth 
is  closed  by  the  palate.  A  strong  downward  movement  of  the  lower  jaw 
causes  a  partial  vacuum  in  the  mouth,  and  produces  the  suction  force 
which  causes  the  milk  to  flow.  Sucking  can  be  carried  on  only  when  the 
nose  is  free  for  respiration  and  the  palate  and  upper  jaw  intact.  Chil- 
dren with  deformities  of  the  mouth,  like  cleft  palate  and  harelip,  surk 
only  with  the  greatest  difficulty,  and  complotc  nasal  obstruction  prevents 
nursing. 

The  Saliva. — This  is  present  at  birth  only  in  very  small  amount,  and 
the  part  which  it  plays  in  digestion  in  early  infancy  is  an  insignifi- 
cant one.  During  the  third  and  fourth  months  it  increases  markedly  in 
quantity,  and  at  this  time  it  possesses  quite  actively  the  power  of  trans- 
forming starch  into  sugar.  This  property  is  present  only  to  a  very  slight 
degree  during  the  early  weeks. 

The  Stomach. — Our  knowledge  of  the  anatomy  and  physiology  of  the 
infant's  stomach  has  been  greatly  increased  through  the  use  of  the  X-ray. 
The  position  varies  considerably  in  normal  conditions  and  very  greatly 
in  pathological  conditions.  The  stomach  is  usually  somewhat  obliquely 
situated  in  the  abdomen,  not  only  from  side  to  side,  but  from  before 
backward,  as  the  cardiac  orifice  is  quite  near  the  spine  while  the  ])ylorus 
is  much  anterior.     The  pylorus  is  usually  consi(leral)Iy  to  the  right  of 
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tbe  mediAJi  line  ftinl  genermllj  sitiuited  eomeirhat  behind  the  pjloric  third 
of  the  itomt^b. 

When  inflated  after  death  the  iK>mial  infant's  stomaefa  resembles 
a  eonred  cylinder  with  a  greatlj  fhorteoed  superior  border.  After 
the  fifrt  ymr  the  great  deTebpmeiit  of  the  fniidiu  occurs  and  the  ahnpe 
i«  much  h'^ke  that  of  the  adult  stomach.  During  life  the  shape  of  the 
utotnaeh  varies  greatly  with  the  amouat  of  food  and  gas  it  contains  and 
with  the  condition  of  its  muscular  walls,  whether  rela^ted  or  contracted. 
It  enlarges  with  great  facility  with  the  introduction  of  food.  In  eon* 
ditiona  when  there  is  a  lowered  muscular  tone,  as  in  rickets  or  mal- 
nutrition, great  changes  in  size,  shape  and  position  are  met  with.  In 
some  cases  the  stomach  is  almost  entirely  to  the  left  of  the  median  line- 
The  abnormal  shapes  are  temporary  or  permanent,  att-onling  to  eir- 
eumstanees^  and  no  doubt  have  much  to  do  with  the  facility  with  which 
the  stomach  empties  itself  during  digestion. 

In  the  nursing  infant,  food  begins  to  leave  the  stomach  almost  at 
once,  and  within  five  minutes  a  very  considerable  proportion  of  the 
amount  taken  has  often  reached  the  intestine.  At  the  end  of  half  an 
hour  the  greater  part  of  the  food  has  usually  left  the  stomach.  In 
infants  taking  cow's  milk,  the  food  passes  out  more  slowly  but  after  the 
first  few  minutes  food  is  seen  in  the  intestines*  The  opening  of  the 
pylorus  is  much  infiuenced  by  tlie  reaction  of  the  gastric  contents.  It 
normally  opens  when  a  certain  degree  of  acidity  is  reached-  The  addi* 
tion  of  alkalitt  to  cow's  milk  markedly  delays  the  emptying  of  the  stom- 
ach. This  is  also  influenced  by  the  composition  of  the  food;  when  the 
food  contains  a  high  fat  percentage,  emptying  of  the  stomach  is  much 
delayed,  Tlic*  whey  first  roafJies  the  inti'stine,  afterwards  the  casein, 
and  lastly  th<'  fat.  Solid  food  is  retained  in  tlir  stonjaih  a  longer  time 
tlian  milk. 

The  stoiriiM'li  always  contains  gas,  aiid,  by  the  X-ray,  after  every 
feeding  a  farj^^e  bubble  of  gas  is  seen  above  the  food,  often  half  filling 
the  stomach.  Most  of  this  gas  is  air  that  has  been  swallowed.  In 
conditiiiiis  of  disordered  digoKtioii  the  aniouut  may  be  very  great.  There 
i«  a  rmliiral  teudency  for  the  .sluniacb  to  contraft  and  expel  this  gas 
after  taking  ftMxl ;  but  if  the  infant  is  placed  upon  his  back  and  kept 
there,  this  is  meehanirally  impoiisible,  as  has  been  well  shown  by  the 
inve.stigatrons  of  (*,  IL  Smith. 

Gastric  Digesiian. — The  role  of  the  stomach  in  digestion  is  not  so 
imj»ortant  in  infants  as  in  adults.  The  gastric  part  of  digestion  is  only 
prtdiiniiiary  and  partial;  the  major  part  of  digestion  takes  place  in 
the  intefltint^s.  While  the  function  of  the  stomach  is  largely  that  of  a 
reservnir  into  whirfi  the  milk  is  received  and  from  which  it  is  allowed 
to  pa.s8  gnnhially  inttj  tlic  ijitcstines,  ciTtain  dclluite  changes  take  place 
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biere  chiefly  owing  to  the  activity  of  tlie  rt'iiiiet  fiTiiieot  aud  the  gastric 
lipase.  It  was  until  recently  iK^lieved  that  the  aetiou  of  the  gastric 
juice  was  chiefly  upon  the  protein  of  tlie  food  by  virtue  of  the  pepsin 
anil  hydrochloric  acid  contained  in  it.  It  has  been  shown,  however, 
that  for  each  gastric  ferment  a  certain  coneent ration  of  add  is  neces- 
sary for  it.s  activity.  In  a  large  series  of  cases,  different  observers  have 
determined  Ihat  tlie  concentration  of  acid  in  tlie  gastric  juice  of  normal 
infants  fed  opon  cow's  milk  k  low,  much  loss  than  that  of  adults.  Pepsin 
is  inert  in  a  solution  of  such  weak  coiiecnlration.  It  is  therefore  alto- 
gether probable  that  gastric  digestion  by  pepsin  is  practically  negligible. 
Nevertheless,  pepsin  is  found  in  the  stomach  at  birth  and  may  even 
be  demonstrated   in   tlie  fetus  ils  carJy  as  the   fourth   moidlh 

Tlie  eonceniration  of  arid  in  the  stonmrh,  although  insullicient  for 
the  action  of  pepsin,  is  sufficient  for  the  activity  of  the  rennet  ferment 
and  the  lipase.  Coagulation  is  the  first  change  whirli  milk  undergoes 
in  the  stomach.  Woman^s  milk  coagulates  in  loose  iloccuH  and  quite 
imperfectly,  while  cow*s  milk  coagulates  in  much  firmer,  more  compact 
nmsses,  owing  to  the  larger  0 mount  of  casein.  Tiie  motiUty  of  the 
stomach  plays  an  important  part  in  digestion.  The  churning  movements 
soon  break  up  these  casein  masses  into  much  smaller  particles.  Rennet 
has  a  feeble  dig«*stivc  action  upon  protein,  ^fany  g<x)d  authorities  con- 
sider that  rennet  is  not  a  separate  substance  but  that  coagulation  is  one 
of  the  properties  of  pepsin.  The  question  is  as  yet  undecided  but  pepsin 
and  rennet  arc  always  present  in  coresponding  amounts.  It  lias  been 
shown  that  a  lipase  or  fat-splitting  ferment  is  present  in  the  stomach 
even  of  infants  and  that  it  increases  the  activity  of  the  pancreatic  lipase. 
Ita  importance  in  the  stoma<'h  is  not  clearly  known. 

Pepsin  is  found  in  the  stoniarh  at  birth*  and  even  in  the  fetus  as 
early  as  the  fourth  month.  In  fifteen  minutes  after  feeding  the  reaction 
of  the  stomach  contents  is  always  acid.  Free  hydrochloric  acid  can  not 
usually  be  demonstrated  until  about  an  hour  after  feeding,  then  only  in 
small  quantities,  and  in  very  many  cases  not  at  all.  The  reason  for  Oiis 
is*  that  the  acid  combines  with  the  casein  and  the  salts  of  milk^  those  of 
cow's  milk  in  particular  having  a  great  power  of  combining  with  hydro- 
chloric acid. 

The  duration  of  gastric  digestion  varies  with  the  age  of  the  infant 

Mud  with  the  food.     During  the  first   month  tlie  stomach  of  healthy 

nursing  infants  is  usually  found  empty  in  an  hour  and  a  half  after 

feeding,  often  in  one  hour.     In  those  taking  cow^s  milk  tlie  average  is 

at  least  one  hour  longer.     In  infants  from  two  to  eight  months  old 

the  average  is  two  hours  for  those  rereiving  breast  milk,  and  twn  and  a 

half  to  three  and  a  half  hours  fur  those  fed  up^jn  eow^s  milk.    The  time 

is  influrnccil  bv  the  sii^e  of  the  meal  taken  and  by  tlie  comjwsition  of 
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the  food.  The  higher  the  proportioii  of  fat  in  the  meal^  the  Umgtt  the 
focnl  i«  retaiDid  in  the  stomach,  and  abo  the  smaller  the  amotmt  of 
gaatricr  juice  secreted.  Very  little  abdorptioD  takes  place  from  the  stom* 
acb*  There  is  here  ab^rbed  a  certain  proportion  of  sugar  and  peptones, 
but  pratrtically  no  water^  fat,  or  salts.  The  amount  of  gastric  juice 
ieereted  h  very  targe.  In  eirperimentg  upon  animals  it  has  been  shown 
to  be  nearly  as  great  as  the  Tolume  of  milk  taken* 

The  hacrteria  of  the  stomach  are  Tery  few  as  compared  with  thoee  of 
the  iuteiitint%  and  no  Yarieties  are  constantly  present. 

The  Inteitines, — The  length  of  the  smalt  intestine  at  birth  is  about 
nine  feet ;  that  of  the  large  intestine  about  eighteen  inches-  The  great 
length  of  the  sigmoid  flexure  is  the  most  striking  peculiarity,  this  being 
nearly  one-half  the  length  of  the  large  intestine. 

InifHiinal  DigeMion. — All  the  important  elements  of  food — protein, 
carbcjhydratt'S,  and  fat — ^are  acted  ufxin  by  the  pancreatic  juice.  The 
pr(»t4*iii  IK  con  verted  into  peptones  by  trypsin.  The  digestion  of  protein 
is  eomp!etc*d  by  the  erepsin  of  the  intestinal  juice,  whidi  converts  pep- 
tanca  and  albiimoses  into  amino  acids*.  In  this  form  the  nitrogenona 
portiuri  <rf  the  food  is  finally  absorbed. 

The  amylolytic  ferment  of  the  pancreas  has  the  power  of  converting 
starfh  into  maltose.  This  action  is  feeble  during  the  first  four  or  five 
moiitbM,  but  is  present  even  in  early  infancy,  ililk  sugar  is  changed  into 
galact**se  and  glucose,  and  cane  sugar  and  maltose  into  glucose  through 
the  agency  of  the  iutestinal  and  pantTeatie  juices.  Fats  arc  partly  emul- 
sified ami  partly  saponified  by  the  pancreatic  juice  in  connection  witli 
the  bile. 

Abmrpliotu — From  the  small  intestine  abj^orption  takes  place  very 
rapidly-  The  protein  is  absorbed  in  the  form  of  peptide  and  amino  acids, 
HugarB  of  all  varieties  arc  changed  to  glucose  during  absorption.  Fat  is 
absorbed  in  the  form  of  fatty  acids  and  snaps;  but  in  tlicir  passage 
tliriiugli  the  wall  of  the  intestine  the  fatty  aeidfi  are  converted  into 
neutral  fats*  Absorption  from  the  large  intestine,  except  of  water,  is 
quite  imperfect.  Fat  abnorptiun  is  very  slight.  8ngar,  salts,  and  pep- 
tiincB,  however,  may  be  absorbed  with  moderate  faeility. 

Intestinal  Bacteria. — For  the  fundamental  work  upon  this  subject  we 
are  intb'bted  to  the  rcHearches  of  Kseherielu  Bacteria  are  absent  from 
the  entire  gasiro*entcric  tract  at  birth.  They  quiekly  enter  by  the  mouth 
arid  rcetum,  ami  by  the  end  of  twenty-four  hours  they  are  usually  found 
in  all  parts  of  the  intestinal  tract.  The  meeoiuum  bacteria  axe  derived 
from  the  inspired  air,  and  hence  vary  somewhat  with  surroundings.  As 
scmn  as  the  ingestion  of  milk  begins  these  varieties  are  displaceil,  and 
tliruughont  the  period  in  which  the  infant  has  this  food  exclnsively,  there 
have  been  fonnd  in  bealthy  cojulitions  but  few  varieties  which  are  con- 
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and  are  relatively  few  in  the  small  intestine.  The  b.  laelk  acrofjencs 
ia  found  most  abundantly  in  the  upper  part  of  the  small  intestine,  in 
email  numbers  only  in  the  colon,  and  usually  there  are  none  in  the 
feces* 

The  6*  coti  mmmunis  is  found  in  but  snial!  nuniliers  in  the  apper 
small  intesline»  becoming  more  abundant  lower  down.  In  the  colon  anrl 
in  the  feces  it  is  present  in  considerable  nunibers.  The  most  abundant 
organism  in  the  large  intestine,  however,  is  tlie  b,  bifidus,  A  change 
from  a  milk  diet  to  a  mixed  diet  of  meat  and  farinaceous  fotvd  produces 
a  marked  change  in  the  character  of  the  intestinal  bacteria, 

Feccs.^ — Tlie  first  discharges  after  birth  consist  of  meconium;  this  is 
of  a  dark  brownish-green  color,  semi-solid,  and  usually  passed  from 
four  to  six  times  daily  during  the  first  two  or  three  days.  On  the  third 
day  the  stools  begin  to  change  in  character,  and  by  the  fourth  or  liftli 
day  they  have  usually  assumed  the  apjx^a ranee  of  normal  milk-feces. 
Under  many  abnormal  conditions  the  stools  may  continue  to  have  tlie 
character  of  meconium  for  a  week  or  more,  ilecoolum  is  com|>osed 
of  intestinal  mucusj  bile,  the  vernix  caseosa,  epithelial  cells  from  the 
epidermis,  hairs,  fat-globules,  and  eholesterin  crystals.  For  its  forma- 
tion there  are  necessary  the  secretions  of  the  inU^htijie  and  the  liver  and 
the  swallowing  of  a  considerable  amount  of  arhniotie  fluid* 

Milk-fec€^. — The  amount  of  feces  discharged  daily  by  a  healthy 
nursing  infant  is  from  two  to  three  ounces  (GO-IIO  gms.).  Such  stfjols 
have  the  color  of  the  yolk  of  egg  but  may  be  paler,  and  from  time  to  time 
even  slightly  greenish.  They  are  seldom  entirely  smooth  and  homogene- 
ous hut  usually  contain  a  large  nund>er  of  small  light-yellow  particles. 
*rhe  consistency  is  buttiT-like  but  often  rather  looser  than  this.  Under 
normal  tH)nditions  the  stools  are  never  watery.  The  reaction  is  acid,  and 
there  is  a  slightly  sour  but  not  unpleasant  odor.  The  reaction  is  due 
to  the  presence  of  fatty  acids  or  la<*tic  acid.  The  color  depends  upon 
bilirubin.  Tlie  sttmls  of  an  infant  fed  upon  cow's  milk  may,  in  con- 
ditions of  jK^rfect  digest i<m,  dilTer  in  no  resjiei't  from  those  just  de- 
scribed; usually^  liowever,  tJiey  are  firmer,  rather  more  homogeneous, 
of  a  paler  yellow  color.  an<l  may  be  neutral  or  even  alkaline  in  reaction. 
The  normal  stor.*!  <>f  a  nursing  infant  contains  about  85  per  cent  of  water 
and  U'i  f>er  cent  of  solids;  that  of  one  taking  cow's  milk  has  about  80 
per  cent  water  and  20  per  cent  solids. 

1'he  only  gases  present  are  hydrogen  and  carbon  dioxid.  Sulphur- 
etted hydrogen  and  marsh  gas,  to  which  the  odor  of  adult  stools  is  largely 
due,  are  not  present. 
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The  solids  of  tlit^  stuub  are  ihiefly  fat,  salts  and  nitrogenous  matters. 
Sugar  is  not  found,  but  its  derivative,  lactic  arid,  may  be  present  in  small 
n mount.  The  fat  makes  up  from  20  to  40  per  cent  of  the  dried  matter, 
iiml  is  iu  the  form  principally  of  soaps  and  fatty  acids,  with  a  gmaller 
proportion  of  neutral  fats.  The  inorganic  salts  form  abont  10  per  cent 
of  the  solids  of  tlie  breast-milk  stool,  and  from  '^0  to  35  per  cent  of  the 
solids  of  the  cowVmilk  stool,  about  thrce-fourlhs  of  this  l>eing  calcium 
phosphate.  The  nitrogenous  elements  of  the  eow^s-milk  stord  make  up 
about  25  per  cent  of  the  dried  residue,  but  only  a  small  proportion  of 
this  represents  unabsorbed  protein.  They  are  c!iiefly  derivefl  from  the 
intestinal  secretions  and  the  bodies  of  bacteria.  Amino  acids,  represent- 
ing unabsorbed  food  protein,  make  np  from  2.4  to  24  per  cent  of  the 
nitrogen  of  the  stofd.  The  protein  of  woman's  milk  is  almost  entirely 
absorbed,  and  that  of  eow's  milk  largely  so,  under  almost  all  condi- 

tiODS. 

A  healthy  nursing  infant  absorbs  about  H5  to  90  per  cent  of  his  in- 
gested fat,  about  95  per  cent  of  his  protein,  and  about  80  to  85  per 
cent  of  his  salts.  A  healthy  infant  taking  cow's  milk  absorbs  ab<nit  85 
to  90  per  cent  of  his  ingested  fat,  about  00  to  05  per  cent  of  his  protein, 
and  aliout  GO  per  cent  of  his  salts. 

The  biliary  elements  present  in  the  stool  are  hydrobilirubin,  un- 
changed bilirubin,  and  cholesterin.  The  presence  of  biliary  acids  is 
doubtful.     Mucus  is  always  present  in  considerable  quantity. 

Microscopically  there  are  seen  epithelial  cells,  chiefly  of  the  columnar 
variety,  a  few  round  cells,  mucous  eor]>usclcs,  fat  globules  and  crystals 
of  fatty  acids,  cholesterin,  mucin,  crystalline  inorganic  salts,  some- 
times  bilirubin  in  crystals,  yeast  fungi,  and  bacteria  in  immense  num- 
bers. 

If  the  infant  is  taking  a  food  rontaining  starch,  tbis  may  appear  to 
a  greater  or  less  extent  in  the  stools,  a  larger  anionut  in  tlic  case  of  very 
young  infants. 

The  number  of  stwils  of  breast-fed  infants  during  the  early  weeks  is 
from  two  to  six  daily.  After  the  first  month  two  stools  a  day  are  the 
average;  many  infant,^  have  i\in±\  many  otbers  but  one.  With  modified 
cow's  milk  the  stools  are  seldom  more  than  one  or  two  a  day  and  there 
is  frequently  constipation. 

As  soon  as  an  infant  is  [uit  upon  a  mixed  diet,  the  peculiar  charac- 
ters of  the  stools  disajipear,  and  they  come  to  resemble  more  closely  those 
of  the  adult,  though  remairjing  softer  throughout  infancy.  They  be* 
come  darker  in  color  and  assume  the  adult  odor,  while  retaining  their 
acid  reaction.  The  bacteria,  while  still  in  great  numbers,  are  more 
varied  than  are  met  with  in  milk-feces* 
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MALPOSITIONS  AND  MALFORMATIONS  OF  THE  STOMACH 

The  stomaeh  is  suiiietiraes  in  tlie  Ihnraek'  cavity  in  eases  of  iliaphrag- 
niatic  hernia.  It  may  Im  found  in  a  vertical  (futal)  position,  variously 
adherent  to  tlie  eolon  and  small  intestine.  Atalformations  are  niiich  less 
frequent  than  tliose  of  other  parts  of  the  alimentary  tract.  There  may 
be  atresia  or  stenosis  at  either  orifice,  and  very  rarely  a  congtriction  is 
found  near  tlie  middle  of  the  organ,  dividing  it  into  compartments.  The 
symptoms  of  atresia  at  eitlier  orillce  are  persistent  regurgitation  or 
vomiting,  and  death  in  a  few  days  from  inanition. 
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This  condition  known  also  as  rongentlal  strrtoms  of  the  pyJoms,  or 
simply  as  pyloric  ^^tcnoais  of  irtfntuy,  is  not  an  uncommon  one.  It  is 
characterized  by  persistent  vomiting,  constipation,  wasting,  marked  visi- 
Me  gastric  peristalsis,  and  usually  a  palpable  ttunnr.  It  is  a  serious 
condition,  and  unless  recognized  early  and  jfrupt'rly  treated  it  has  a 
high  mortality.  It  is  seen  in  early  infancy,  nsnally  in  the  first  two 
months  of  life  hut  seltlom  in  the  first  two  weeks.  Fuljy  four-fifths 
of  the  cases  occur  in  male  infants.  It  has  no  relation  to  ftK^ding,  the 
large  proportion  of  recorded  cases  having  been  seen  in  nursing  in- 
fants. 

The  pathology  of  stenosis  of  the  pylorus  in  early  infancy  is  some- 
what obscure  and  at  the  present  time  quite  diverse  views  are  held.  It 
is  believed  by  some  that  the  primary  and  es^sential  c*)ndition  is  one  of 
spasm.;  that  the  hypertrophy  when  it  is  present  is  secondary;  that  m  a 
very  cx)n8iderahle  proportion  of  the  eases  there  is  only  pylorospasm  with- 
out hypertropliy ;  that  with  propiT  medical  treatment  most  cuses  recover, 
and  Uiat  surgical  intervention  is  rarely  called  for.  The  other  view  and 
that  which  seems  to  harmonize  best  with  the  clinical  symptoms  and  the 
pathological  findings  is  that  tire  primary  conditiun  is  one  of  hy^vcr trophy 
whii'li  is  congenital;  that  in  tins,  spasm  is  added;  that  in  all  cases  both 
factors — hypertrophy  and  spasm — «re  present;  that  while  the  eases  differ 
in  degree  they  are  the  same  in  kind  ;  that  while  many  of  the  milder  ones 
may  recover  witlunit  (tperalioji  ihe  severer  ones  should  he  treated  sur- 
gically. Spasm  certainly  plays  an  important  part  in  the  production  of 
symptoms:  but  t<>  regard  tliis  condition  as  one  essentially  of  muscular 
spasm  seems  to  us  erroneous. 

The  appearance  of  the  pylorus  wlicn  seen  at  autopsy  or  operation 
is  remarkably  uniform.    It  forms  a  hard,  whitish  tumor  about  ihe  size  of 
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a  peanut,  of  alniust  cartilaginous  consistency.  Its  hiinun  may  l>o  s 
rowed  as  barely  to  admit  a  inie  prolje,  while  the  normal  pylorus  will 
usnally  admit  a  No.  21  sound,  Freneh  srale.  Fri'qnently  water  van  not 
|je  forced  through  the  stenogis  owing  prohahly  to  the  fact  that  the  mucous 
rnemhrane  is  tfirovvrt  into  folds.  The  walls  of  the  stoniarh  are  often 
liypertrtjphitMh  esjU'cially  toward  the  j>ylorie  end.  The  titomaeh  is  usually 
murh  dilated;  its  lower  border  may  he  l>elow  the  navel.  On  eection 
the  pylorus  is  found  to  be  much  thiekened  and  by  niieroseopiral  exami- 
nation this  is  seen  to  1>e  chiefly  of  the  cinvular  muscle  fibers.  Thig  coat 
appears  to  be  two  or  three  times  the  normal  thiikness.  The  other  coats 
— suhmueoy8,  mucous  and  longitudinal  muscular — are  tbickene^d  but  to 
a  mucli  less  degree. 

Symptoms. — The  clinical  picture  h  a  striking  one.  Symptoms  rarely 
begin  in  the  first  w^eek  of  life.  An  infant  who  for  the  first  two  or  three 
weeks  has  usually  s;hown  no  signs  of  gastric  dii^order,  and  often  hag 
bec^n  nursing  and  gaining  regidarly  in  weight,  begins,  without  evident 
cautse,  to  vtunit ;  at  ilrst  occasionally,  hut  soon  habitually.  This  vomiting 
ill  a  short  lime  becomes  forcible,  pT<»jectile.  Tt  mny  be  of  this  type 
almost  from  the  outset*  Changes  in  diet  have  but  a  temporary  effet^t 
upon  it,  or  none  at  all.  The  bowels  are  constipated.  Tlie  infant  wastes 
steadily,  the  scales  often  showing  a  loss  of  one  or  two  ounces  a  day. 
There  is  no  fever  and  little  or  no  evidein-e  of  pain.  There  is  progressive 
failure  in  nutrition  and  death  may  occur  from  exliaustion  in  from  four 
to  six  weeks  from  the  beginning  of  marked  symptoms. 

Vomifing. — The  manner  of  vomiting  is  characteristic.  It  is  more 
forcible  than  that  seen  under  any  other  condition.  An  iJifant  will  often 
fairly  shoot  out  the  contents  of  the  stomach  to  a  distance  of  three  or 
four  feet.  Food  frequently  comes  through  the  nose.  The  vomiting 
usually  has  a  rehition  to  the  taking  of  food.  It  most  frequently  comes 
directly  after  fee^ling,  sometimes  even  while  the  cliild  is  still  at  the 
breast,  .\fter  an  attack  of  vomiting,  rinrsing  is  sometimes  resumed  with 
avidity,  showing  a  distinrt  absirKc  at  the  usual  svm]»tMms  of  gastric 
indigesiion.  All  the  food  is  groerally  expelled  at  one  lime.  The  fre- 
queid  regurgitation  <>f  sniall  aninnrds  is  unusmih  (Icnerrtlly  vomiting 
does  not  occur  at  night  unless  the  <'hihi  is  nursed  at  that  time.  The 
vomited  matters  at  first  ctJiisist  only  of  food,  c^ften  but  little  changed. 
After  a  time  there  is  mucus,  sometimes  in  large  quantities.  The  amount 
vomited  at  one  time  is  often  considerably  greater  than  tlie  feeding  just 
taken,  indicating  a  considerable  retention  of  food  in  the  stomach.  Some 
of  these  (*hildren  vomit  regularly  after  every  feeding;  others  retain 
two  or  three  feedings  and  then  expel  the  whole  amount.  The  frequency 
of  vomiting  varies  from  once  cjr  twice  to  six  or  eight  times  a  day.  Owing 
to  the  loss  of  fluid  by  vomiting  the  urine  is  usually  very  scanty.    There 
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is  no  luiiforni  tlinngt?  in  the  gu.strto  i5Ut.*rL'tiotit?,  but  there  is  frLH|iR'uily 
1 1  y  [ Jt" rae i d i ty  pretieji  t* 

Boweh* — Obstitmte  eoijwtipalioii  is  the  rule.  It  is  doe  to  the  fact 
that  60  niueh  of  the  food  takeo  is  vomit^HL  If  the  pjlorie  obstruf- 
tiou  18  complete  the  stools  resemble  meeouium. 

Wastitig. — Prugresfiive  wasting  is  one  of  the  etrikiiig  eymptoms,  and  a 
close  observation  of  tlie  weight  one  of  our  best  go  ides  to  the  progress  of 
tlie  eu.se.  If  the  loss  amouiUs  to  two  or  three  oiiuces  a  day  the  eonclitioii 
ihould  be  considered  mo&t  criticaL  The  rate  of  the  loss  depends  naturally 
upon  the  eoinpleteness  of  the  obnt ruction  and  it  is  proportionate  to  the 
amount  of  vomiting  ami  the  degree  of  cur^stipatioii. 

General  Appearance. — At  first  nothing  abnormal  is  seen^  but  soon 


Fig.  3L— G.ujTRit;  Pehihtalsih  in  J^YLnmc  Stenosis,    (Thomaoti.) 
Patient  eisht  wocks  old. 

all  the*  evidences  of  rapid  malnutrition  are  present,  without,  however,  the 
other  usual  symptoms  of  indigestion,  sueh  as  might  be  expected  with  the 
vomiting.  The  tongue  is  usually  clean;  the  appetite  often  voracious; 
there  are  no  eructations  of  gas ;  the  breath  is  sweet,  and  the  color  usually 
good. 

Peristalds, — On  examination  of  the  Bbdomen  the  epigastrium  is  usu- 
ally full  and  the  lower  half  of  the  abdomen  may  be  sunken.  If  the  skin 
16  bared  and  the  patierit  placed  in  a  good  light  the  characteristic  peristal* 
tie  waves  are  seen  which  are  the  most  diagnostic  feature  of  the  disease. 
One  should  not  expect  to  see  them  if  the  stomach  is  empty;  they  are 
iR'st  sc^n  immediately  after  taking  food  or  water.  When  not  appearing 
spontaneously  they  may  often  be  excited  by  slight  friction  or  tapping  of 
the  ci)igastrium.  There  is  seen  a  slowly  moving  wave  from  left  to  right. 
First  a  ball-like  tumor  apl>ears  just  below  the  ribs  on  the  left  side  (sec 
Fig.  31).  It  i^  usually  about  one  and  a  half  to  two  inches  in  diameter 
and  slowly  moves  toward  the  right.     It  usually  disappears  just  beyond 
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momenieDU ;  but  tjpksl  g^Mtiie  coutrmcticnii  cam  hjinll r  be  mi^takeQ  for 
BBpinag  die.    After  WMiked  perifilalisii  lomitiflg  freqiieiiUy  oct^tnm. 

Tumor, — ^Tbe  hardened  pylome  can  witii  experienee  he  felt  in  moet 
t««au  It  nmj  be  ohicitred  bt  diiiteEitJon  of  the  etom^b  or  the  odIoh  cm-  iqr 
eftlai|eiiieiit  of  the  liTer.  The  pf  lorii«  iiiaj  be  displaced.  The  podtion 
of  the  titiDor  is  therefore  of  leai  impoftaiiiee  in  diagaon  than  iU  ehar- 
ai'ter.  It  in  ttmally  felt  about  one  and  a  half  to  two  inches  below  the 
free  border  of  the  rifas,  joet  inidde  of  the  right  mammary  line.  It  may  be 
fdt  only  during  m.-ilie  peristalsis.  It  appears  eomewhat  smaller  than  the 
little  fingcT  and  abotit  tbree-fotirths  of  an  inch  long. 

GoMtric  Releniion. — Th^*  pn^longed  retention  of  food  in  the  gtomach 
il  one  of  thi!  r-]&arai^-ri«tit'  ftaturts  of  pyloric  sienu^iit.  In  healthy 
nursing  infanta  the  ^ontaeb  is  regtilariy  foond  empty  at  the  end  of  three 
hoiim,  often  at  the  end  of  two  hoiir^  But  if  gt**iKj5iii5  ig  pre^ient,  food 
in  LiinAjdemble  amount  iji  almofit  invariably  found  aftf^r  three  houi^  and, 
nnle««  vomiting  has  oct'urred«  usually  after  four  houri^.  Sometimes  thia 
JM  n\m  the  c^ttM?  nhen  th^re  Imi?  \h^ii  Vomiting.  Tbi^  retention  varies  in 
aniountp  but  when  there  h^&  been  no  vomiting  for  ^veral  hour&  a  larger 
atnount  may  he  removed  than  the  last  feeding  takea^  sometimes  twice 
m  much.  Karly  in  the  morning  after  fajsting  eight  or  ten  hours  the 
stomach  may  contain  three  to  four  ounces  of  partly  digested  f^xxl.  Ab- 
nonnal  gfti»trie  retention  is  one  of  tlie  diagnoe^tic  features  of  pyloric 
fitenogis.  Gastric  retention  is  best  estimated  by  the  removal  of  the  stom- 
ach conU»nts  by  means  uf  suction.  By  this  it  can  lie  determinetl  how 
rapid!?  thu  fiMjd  leaves  the  stomach  quite  as  accurately  as  by  the  X-ray 
itnd  in  a  nmch  more  c^mvcnicnt  way.  Not  only  is  tlie  X*ray  unnecessary 
for  <liagiioHi>i,  but  the  administration  of  the  large  doses  of  bismuth  for 
diagnoi^tle  purf>osefi  is  objectionable  and  may  even  he  dangerous  in  these 
very  y^'ung  imticntK.  We  hav*-  kimwii  of  two  instances  in  which  its  use 
was  apparently  ihc  fa*  Uir  which  tlctcruiined  the  fatal  result. 

Course  of  the  Duea^e. — Two  types  of  cases  are  seen:  (1)  the  severe 
form,  in  wliich  thf?  pTistalsis  and  vomiting  are  hut  little  influenced  by 
medical  treatment;  the  loss  of  w^eight  is  continuous  and  often  amounts 
to  two  or  three  ounces  a  day;  there  is  very  little  fecal  matter  in  the 
stools;  the  conj^fipatiou  is  very  marked,  and,  unless  relieved  by  opera- 
tion, the  condition  generally  ]>rovcs  fatal  in  from  two  to  four  weeks; 
(2)  the  mild  form,  in  which  the  symptoms,  though  characteristic,  are 
flit  much  less  markedt  gastric  peristalsis  and  tumor  are  present,  hut 
the  Vomiting  is  only  occasional,  fecal  stocds  are  passed,  the  loss  nf  weight 
is  nol  so  miirked  and  progress  nuiy  alternate  with  perio«is  of  imin'ovcment 
in  which   ihrrr  »<  i:atu   iji   weight,     ^*e^y   ninny  of  these  cases  recover 
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without  surgical  aid,  the  chief  danger  being  that  the  feeble  infant  is  cut 
off  by  intercurrent  disease.  Whether  there  is  a  chronic  form  of  infantile 
stenosis  which  persists  into  later  childhood  seems  probable,  but  is  not  yet 
established. 

Diagnosii. — The  diagnosis  of  pyloric  stenosis  of  infancy  is  usually 
easy  after  a  few  days  of  observation,  but  may  be  impossible  at  the  first 
examination.  The  time  of  onset  and  nature  of  the  vomiting  are  strongly 
suggestive  but  not  quite  conclusive.  The  abrupt  development  in  a  nurs- 
ing infant  from  two  to  four  weeks  old  of  severe  vomiting  without  as- 
signable cause  and  its  persistence  in  spite  of  all  treatment,  should  always 
lead  to  the  suspicion  of  pyloric  stenosis.  The  diagnostic  features  of 
this  condition  are  three:  waves  of  gastric  peristalsis,  abnormal  gastric 
retention  and  a  tumor.  The  existence  of  a  tumor  may  Imj  a  matter  of 
some  uncertainty  in  many  cases,  but  its  presence  is  of  considerable  posi- 
tive value.  The  condition  has  been  mistaken  for  cerebral  disease  on 
account  of  the  projectile  vomiting  and  chronic  constipation ;  for  renal 
disease,  because  of  the  vomiting  and  scanty  urine.  Usually,  however, 
the  only  difficulty  is  to  distinguish  between  the  vomiting  of  gastric 
indigestion  and  that  of  pyloric  stenosis.  Gastric  indigestion  is  an  ex- 
ceedingly common  symptom  in  infancy;  but  it  is  not  very  common  in 
nursing  infants  and  rarely  develops  suddenly.  The  vomiting  is  apt  to  be 
in  small  quantities  and  many  times  repeated  and  generally  occurs  at  a 
longer  period  after  feeding.  There  are  undoubteilly  some  cases  of 
gastric  indigestion  in  early  infancy  in  which  a  temporary  pylorospasm 
occurs,  but  this  condition  is  quite  different  from  the  one  we  have  under 
consideration.  The  existence  of  persistent  spasm  of  the  pylorus  without 
hypertrophy  has  yet  to  be  proven. 

Impairment  of  motility  is  a  symptom  of  gastric  indigestion  but  in  this 
condition  the  food  seldom  remains  in  the  stomach  for  so  long  a  time  or 
in  such  amount  as  in  stenosis.  Besides  it  is  unaccompanied  by  gastric 
peristalsis  or  a  tumor. 

Congenital  obstruction  of  the  duodenum  or  other  part  of  the  small 
intestine  may  lead  to  persistent,  forcible  vomiting  and,  if  the  obstruction 
is  high  up,  even  to  visible  gastric  peristalsis.  But  in  these  cases,  whether 
due  to  stenosis,  atresia,  twisting  or  pressure  from  bands,  the  symptoms 
appear  soon  after  birth  and  the  severe  forms  are  fatal  in  a  fi'W  days.  The 
vomited  matters  consist  of  bilious  material. 

Prognosis. — Statements  regarding  prognosis  will  depend  much  wynm 
what  cases  are  included  under  the  diagnosis.  Limiting  the  term  to  the 
cases  defined  in  the  beginning  of  this  article,  the  condition  must  be 
considered  a  serious  one,  often  ending  fatally  unless  properly  treated. 
By  older  methods  of  treatment,  fully  50  per  cent  of  the  chilclren  died. 
Of  the  last  50  operations  done  at  the  Babies'  Hospital,  the  mortality  was 
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28  per  cjiit,  but  tlieee  figures  include  a  considerable  number  of  eases 
aclniittecl  very  late  in  tlie  disease  in  wliieli  the  patients"  eoudition  was 
apparentl)*  hopeless  when  operated  vipoo.  Willi  a  fairly  early  diagnosis 
ami  resort  tn  surgical  treatmeut,  the  mortality  in  skiUed  hands  should 
nut  be  over  10  or  15  per  cent.  In  any  given  ease  the  nnfavorabh?  symp- 
toms are»  rapid  and  eontirnious  loss  in  weight,  i.  e.,  one  to  three  oimoes 
a  day,  continued  vomiting  ami  meeonium-like  stools,  both  showing  tliat 
little  or  nothing  passes  the  pylorus.  The  lower  the  body  weight  has 
fallen  before  operation,  the  won^e  the  prognosis,  althongh  we  have  seen 
a  eliild  recover  whose  weiglit  at  tlie  time  of  operation  was  oidy  four  and 
a  quarter  pounds. 

In  eases  not  operated  on  complete  recovery  may  result,  though  the 
tumor  aud  active  gastric  peristalsis  may  persist  for  seven  or  eight 
months.  Wliether  tin's  condition  may  give  trouble  in  later  life  cannot 
yet  be  deBuit**ly  stated.  The  hypertrophy  is  certainly  very  slow  in  dis* 
appearing*  A  tnmor  Jias  been  fouiitl  at  autopsy  in  rhiblren  dying  of 
intercurrent  dist^se  as  long  as  six  months  after  rei*overy  from  all 
symptoms. 

Of  l*t^  cases  w^hieli  have  come  under  our  observation,  chicfl}'  iji  the 
Babies'  HospitaU  the  general  mortality  was  43  per  cent.  But  these  fig- 
ures include  a  very  large  proportion  of  severe  cases,  aud  many  that  were 
adnn'tted  very  late  and  were  in  a  hopeless  condition. 

Treatment^ — The  treatment  adopted  w^ill  depend  upon  the  type  of 
case  with  which  we  have  to  deal.  With  all  eases,  medical  treatment 
should  be  given  a  faithful  trial.  If  the  patient  is  seen  early  this  nuiy 
safely  be  continued  for  a  period  of  at  least  one  or  two  weeks.  With 
a  large  proportion  of  those  previously  classed  as  belonging  to  the  mild 
type,  medical  treatment  will  be  suc(x\ssfid.  The  cases  which  are  likely 
to  recover  usually  show  decided  improvement  in  a  few  days, — ^less  vomit- 
ing* fend  stocds,  dinn'nished  peristalsis  and  a  stationary  or  slight  gain 
in  weight.  If,  however,  wlien  first  seen,  symptoms  have  alreatly  lasted 
three  or  four  weeks  w^ithout  material  improvement,  or  if  there  has  Ix^en 
a  steady  though  not  rapid  loss  in  weight,  operation  should  be  ailvis^ed. 
Tliougii  some  of  these  cases  might  reeover  without  it,  the  risks  of  waiting 
are  greater  than  the  risks  of  the  operation.  Again,  operation  should  be 
resorted  to  early  in  all  cases  classed  as  the  severe  type  wliicli  show  no 
improvement  by  medical  treatment  in  a  few  days.  If  the  cliild^s  con- 
dition is  bad,  no  delay  is  admissible. 

Mt'dicnl   Trmfmenf,^-T]us   h   carried   out   on   the   theory  that    the 
pyloric  spasm  to  wlitch  symptoms  are  chiefly  due  will  gradually  subside 
if  nutrition  can  Ijc  maintained.    It  consists  in  diet  and  stomach  washing. 
If  a  (hild  is  nursing  aud  the  milk  is  normal,  weaning  is  not  advisabiv 
Small  meals,  not  ti»o  near  together,  are  essentiah     The  breast  shoulo 
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iTen  at  fiiiir-lKnir  inlurvnls,  aiul  the  iiursing  period  varit-d  from  two  to 
five  minutes,  a<X'on1iog  to  the  aiiicniiit  obtaiiiciL  It  is  often  advantageous 
to  pump  the  hrenstt*  and  give  a  measured  amount  of  breast-milk.  Ufiually 
for  a  f'hild  a  month  old  not  more  tlian  two  ouuees  should  be  allowed  at 
one  feefling-.  On  no  aetount  should  an  infant  be  weaned  immediately 
becautie  of  the  development  of  the  symptoms  of  pyloric  stenosis.  For 
some  infants  who  have  been  artifitially  fed  nothing  succeeds  as  well  as 
a  wet-nurfie.  Tbe  eliief  ol>j*'ition  to  the  breast-milk  h  lis  high  fat  whieh 
Bometinies  inerea&es  the  vonn'ting. 

For  infants  who  are  artitirtally  fed  a  fvw  general  prineiples  are  pretty 
well  etitabli^hed.  In  all  milk  formulas  tin*  fat  should  he  low»  usually 
less  tlian  that  in  formulas  from  whole  mdk.  The  formulas  from  skimmed 
milk  usually  suteeed  best.  P\'eding  Klnndd  he  regular  and  not  ofterjer 
than  every  three  hours,  aud  in  nuiny  cases  a  four-hour  interval  is  better. 
The  amount  given  at  one  time  ethouUl  l>e  from  one  auil  a  half  to  three 
vuinees. 

Stomaeh  washing  is  useful  to  empty  the  organ  of  food  and  mueuft 
and  seems  !*>  have  some  etfeet  in  allaying  spasm.  Water  used  shouW 
have  a  temperature  of  li\H^  tf»  lin°  1\  and  he  rendered  alkaline  by  the 
addition  of  one  per  eent  of  bicarbonate  of  soda.  The  washing  should 
be  done  about  two  aud  a  half  hours  after  feeding,  and  ^epeate^l  twice  in 
twenty-four  hours.  It  should  he  continued  for  a  considerable  period. 
In  eases  wiiieh  recover  it  has  often  hwn  fijund  necessary  for  six  to  eight 
weeks,  twice  daily,  and  for  three  or  four  months  once  daily.  Hot  appli- 
cations over  the  epigastrium  are  of  little  value  in  relaxing  spasm.  The 
admiiiistratiou  of  ilrugs,  espei/ially  preparations  of  opium,  is  not  to  be 
relied  upon. 

In  the  milder  cases  the  effect  of  stomach  was^hing  and  careful  feed- 
ing  18  to  bring  ahiuit  a  gradual  lessening  in  the  vomiting  and  gastric 
jieristalsis,  though  it  is  usually  some  weeks  before  any  material  gain 
in  weight  is  seen.     Keiapses  are  not  unconmion. 

Surgical  TreaimcnL — Several  dilTerent  operations  have  been  pro- 
posed, but  only  two  have  been  frequently  performed :  gastro-enterostomy 
and  a  form  of  pyloroplasty  known  as  Rammstedt*s  operation.  In  the 
latter  the  circular  muscular  layer  is  divided  exterually  without  opening 
the  stomach*  After  this  is  done  the  pylorus  opens  and  food  passes  readily 
into  the  intestine.  It  is  as  yet  too  early  to  speak  finally  as  to  tlie  relative 
Value  of  these  two  operations;  but  our  observations!  ujion  over  fifty  causes 
treated  by  the  latter  operation  k^d  us  to  prefer  it.  It  requires  but 
jfiftei*n  or  twenty  minutes,  while  gastro-enterostomy  requires  fully  twice 
'  as  much  time;  it  involves  much  less  handling  of  the  abdominal  viscera;  it 
is  followed  by  much  less  shock;  there  is  lea«  subsequent  vomiting;  con- 
valescence has  been  more  rapid ;  fluids  pass  directly  through  the  natural 
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i'lmnuel,  aud  diarrhea  has  been  seen  inueh  less  frequently  than  alter  the 
other  operation.  While  few  of  our  eaties  have  as  yet  been  followed  longer 
than  a  year  aud  a  hulf,  up  to  the  present  time  all  the  advantages  seem 
to  l>e  with  this  ope mt ion. 

The  after-treatment  is  exceedingly  important  and  the  outcome  de- 
pf^ids  almost  as  mucli  upon  this  as  ujwn  the  ojieration  itself.  Feeding 
may  be  begun  as  soon  as  tlie  child  has  recovered  from  the  anesthetic. 
The  food,  if  possible,  should  be  breast  milk.  By  all  possible  means 
i^liould  the  moHicr's  milk  be  conserved.  Beginning  with  one  or  two 
teuiipoonf uls,  it  may  be  given  every  two  hours,  alternating  with  the  same 
amount  of  water,  the  amount  Ix^ing  gradually  increased  and  the  interval 
lengthened  m  that  the  child  at  the  end  of  forty-eight  hours  is  usually 
taking  one  ounce  of  mi!k  every  three  hours,  and  the  same  quantity  of 
water  between  the  feedings.  At  the  end  of  a  week  or  ten  days  the  infant 
may  in  most  cases  be  put  back  to  the  breast,  but  the  anmuiit  taken  at 
one  time  shoo  hi  be  limited  and  the  nursing  closely  watched.  In  the 
beginning  not  over  one  or  two  minutes'  nursing  should  be  permitted. 
Unless  the  bowels  move  freely,  from  one-half  to  one  teasfmonful  of  castor 
oil  should  l>e  given  twenty-four  hours  after  operation.  The  vomiting 
which  not  infrequently  occurs  occasionally  for  one  or  two  days  may 
sometimes  be  relieved  by  keeping  the  head  of  the  child's  crib  consid- 
erably elevated,  or  supporting  him  in  a  semi-sitting  posture  aud  by 
putting  him  over  the  nurse's  shoulder  from  time  to  time  to  enable  him 
to  get  rid  of  the  gas  in  the  stomach,  or  l)y  the  occasional  introduction 
of  the  stomach  tube. 

Hypodermoclysis  is  a  i)rocedure  of  much  value,  sometimes  before 
and  nearly  always  after  operation,  since  these  infants  are  usually  suf- 
fering greatly  from  the  lack  of  water.  From  150  to  240  e.  c,  of  a 
normal  saline  solution  may  be  given,  and  in  Imd  cases  repeated  daily 
for  three  or  four  days.  It  is  often  advantageous  to  add  to  the  saline 
3  per  cent  of  glucose. 

The  sh(jck  of  operation  witii  most  of  these  patients  is  surprisingly 
little.  With  careful  feeding  favorable  cases  begin  tn  gain  weight  within 
a  few  days  after  operation  and  in  a  few  weeks  are  apparently  as  well 
as  ever.  Cases  we  have  followed  for  three  or  four  years  do  not  suffer 
subst^quently  from  digestive  disturbances  more  frequently  than  do  other 
children. 

Operation  is  to  be  looked  upon  not  as  a  last  resort  in  a  condition 
well-nigh  hopeless,  but  as  offering  in  the  hands  of  an  experienced  surgeon 
an  excellent  prospect  of  recovery.  The  statistics  of  operation  by  the 
three  American  surgeons,  Dowiies,  Scudder  atid  Richter,  wluj  have  pub- 
lished the  largest  number  of  cases,  show  a  mortality  of  hut  28  per  cent 
in  12*3  operations.     Of  the  last  (i5  consecutive  cases  operated  on  in  the 
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Babies'  Hospital,  nearly  all  by  Downes,  there  were  44  recoveries.  The 
results  of  medical  and  surgical  treatment  trannot  well  be  compared^  for 
they  usually  refer  to  quite  different  groups  of  cases. 


VOMITINO 

Vomiting  is  one  of  the  most  frequent  symptoms  of  disease  in  infants 
and  young  children,  and  occurs  from  a  wide  variety  of  causes.  The 
physician  must  have  in  mind  both  its  conmion  and  its  unconmion  causes. 
Vomiting  takes  place  with  great  facility  in  young  infants  even  from 
slight  causes,  owing  to  the  position  and  shape  of  the  stomach. 

1.  Vomiting  from  Overfilling  of  the  Stomach. — This  is  often  seen  in 
nursing  infants,  and  there  may  be  no  other  symptom  of  disease.  It 
comeB  within  a  few  minutes  after  nursing,  is  easy  and  without  effort, 
and  the  food  is  but  little  changed.  It  may  be  excited  by  moving  the 
child  or  making  undue  pressure  upon  the  stomach,  and  requires  no  treat- 
ment except  to  diminish  the  quantity,  of  food.  Vomiting  also  comes 
from  distention  of  the  stomach  with  gas,  most  of  it  being  air  which  has 
been  swallowed  with  nursing  or  feeding.  It  is  relieved  by  placing  the 
child  in  an  upright  position  or  over  the  shoulder  before  he  is  put  in 
his  crib. 

2.  Vomiting  is  almost  invariably  present  in  cases  of  acute  gastric 
indigestion  and  acute  gastritis.  With  the  former  it  does  not  usually 
come  immediately  after  feeding,  and  it  may  be  delayed  for  several 
hours;  with  the  latter  it  is  usually  persistent.  The  vomited  matter 
consists  of  the  contents  of  the  stomach,  but  often  mucus,  and,  in  severe 
cases,  bile  and  traces  of  blood  may  be  vomited  for  some  time  afterwanl. 

3.  In  the  hypertrophic  stenoMs  of  the  pylorus  of  early  infancy,  un- 
controllable vomiting  without  fever  is  the  principal  symptom.  (See 
previous  Chapter.) 

4.  In  acute  intestinal  ohstruciion  vomiting  is  rarely  absent,  and  in 
most  cases  it  is  persistent.  In  the  newly-boni,  persistent  vomiting  is 
almost  invariably  dependent  upon  congenital  obstruction  of  the  intestine, 
which  is  most  frequently  in  the  duodenum.  In  malformations  of  the 
colon  and  rectum  it  is  less  constant  and  appears  later.  In  inhissusct^ii- 
tion,  vomiting  is  forcible,  imme<liatcly  excited  by  the  taking  of  food,  and 
is  at  first  bilious,  but  later  may  become  fecal. 

5.  Vomiting  is  a  frequent  and  almost  a  constant  symptom  of  a(*ute 
peritonitis,  whether  localized  or  general,  of  which  appendicitis  is  the 
usual  cause.  It  is  then  associated  with  abdominal  distention,  tenderness, 
and  fever. 

6.  In  certain  uervous  tli:<eaAfs,  ♦^sjH'^ially  tumor  of  the  brain  and 
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acute  jtieniugitis,  whether  eerebro8piiial  or  tul>erculou8,  vomiting  is  very 
common.  Cerebral  vomiting  i&  ut^iially  foreible  or  projectile.  It  may 
have  no  relation  to  meals. 

7.  In  infants,  and  less  frequently  in  older  children,  vomiting  is  on<? 
of  the  most  frequent  symptoms?  to  mark  the  otiset  of  acute  febrile  dig- 
eases  espeeially  the  begiruiiut*^  of  scarlet  fever;  pneumonia,  arid  malaria, 

8.  An  accumulation  in  the  blood  of  vanouR  tojric  materials  may  pro- 
voke vomiting;  the  l>est  known  example  is  uremia.  In  cyclic  vomiting 
it  \iy  quite  probable  tfiat  the  cause  is  the  accuondation  of  some  toxic 
substance  in  the  blood.  The  absorption  of  poi:*ons  taken  in  with  milk 
or  other  food,  or  developing  in  the  gastro-enteric  tract,  may  excite 
vomiting.  In  some  of  these  conditions  it  i.s  pnssible  that  the  vomiting 
may  be  eliminative.  The  eases  dependent  upon  renal  ilisease  are  dis- 
covered by  examination  of  the  urine.  The  other  forms  are  often  exceed- 
ingly oheeure,  and  recognized  only  by  the  ejcehision  of  all  other  eauses 
of  vomiting. 

9.  Vomiting  may  be  reHfj^  from  irritation  in  the  pharynx.  This  is 
frequent  in  young  infants,  who  nmy  iuducx?  vomiting  by  stnfting  the 
fingers  into  the  mouth.  In  certain  case^  the  irritation  from  worm>i  in 
the  intestijial  tract  may  cause  vomiting,  and  it  is  possible  that  even 
dentition  nuiy  proiluee  it. 

Ill  Ihihit  is  a  frequent  cause,  in  cases  of  chronic  vomiting,  especially 
in  children  of  a  neurupathic  constitution.  In  young  infants  a  habit 
may  be  acquired  of  regurgitating  the  food  very  much  in  the  manner 
of  the  ruminating  animals.  Scjon  after  feeding  there  is  seen  a  move- 
ment of  the  mouth  and  fauces  resembling  swallowing,  then  the  food 
ap|iears  in  the  mouth  and  is  ejected  without  force.  This  may  be  re* 
peated  until  a  large  part  of  the  food  taken  is  lost  The  habit  once 
formed  may  continue  for  months,  the  nutrition  of  the  infant  often 
suffering  to  a  serious  degree.  To  tliis  condition  the  name  rumimition 
has  l>een  given.  It  is  not  diifieult  of  recognition  if  the  infant  is  closely 
observed    after   feeding* 

The  most  successful  treatment  is  the  aJministration  of  a  food  so 
thick  that  it  cannot  lie  readily  regurgitated  by  the  infant  in  the  manner 
described :  e.  g.,  four  tabb'sptmns  of  barley  Hour  is  cooked  for  thirty 
minutes  in  one  pint  of  whole  milk.  From  one  to  two  ounc^*s  are  given 
every  three  or  four  hours  with  a  s^poon,  as  it  is  too  thick  to  go  through 
a  rubber  nipple.  Water  should  be  given  between  feedings.  Some 
children  have  the  power  of  vomiting  at  will  anything  in  the  nature  of 
food  which  they  do  not  like,  yet  who  retain  other  food  without  ditficulty. 
One  such  chilit  would  tolerate  large  duses  of  qninin,  t^  which  he  bad 
no  aversion,  without  the  slightest  disturbance.  Habit  is  a  potent  c-ause 
in  continuing  vomiting  when  from  any  catjse  it  has  ot^eurred  fri^quently. 
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Ib  rhildren  who  havT  thit?  hubit  the  most  trivial  t'au*?e  will  provoke  it. 
It  may  he  present  wiilioiit  any  other  *!»gti  of  gastric  disease,  and  appears 
eimply  to  depend  upon  exaggerated  reflex  irritability  of  the  organ*  We 
have  seen  a  nunil>er  of  ehiblreii  who  up  to  the  third  or  fourth  year 
objected  so  strenuously  to  taking  solrd  food  that  they  would  iirinie- 
diately  vomit  it,  uo  matter  of  what  variety  or  in  how  small  a  quantity, 
although   fluids  were  taken   aud   easily   digested. 

11.  Chronic  vomiting  may  depend  upon  luibit.  as  just  doBcribed,  or 
upon  chronic  indigestion;  or  it  may  be  associated  with  chronic  pulmo- 
nary disease — vomiting  here  being  excited  by  the  attacks  of  coughing,  at 
first  only  when  tiie  paroxysms  arc  severe,  and  later  even  when  they  are 
slight 

The  diagnosis  of  a  case  in  which  vomiting  is  the  chief  synijitom 
may  t>e  dilTicult.  The  first  important  distinction  to  be  made  is  Ijctwcen 
caaes  in  w^hich  the  vomiting  is  of  gastric  origin,  and  those  in  which  it 
depends  upon  other  causes.  It  is  only  by  a  careful  consitleration  of  tlie 
associated  symptoms  that  an  accurate  diagnosis  can  be  reached. 

The  treatment  of  vomiting  is  the  treatment  of  the  cause  upon  w^hich 
it  depends, 

CYCLIC  VOMITING 


This  is  a  frequent  condition  and  up  Ut  recent  times  has  attracted 
hut  little  attention  ejtcept  in  this  country.  Although  the  clinical  picture 
18  a  very  clear  and  definite  one^  its  exact  pathology  is  undetermined. 
It  has  also  been  dcscriljcd  under  the  names  periodiad  vomiting  and 
recurrent  vomiting.  It  is  characterized  by  perimiicjil  attacks  of  vomit- 
ing, which  recur  at  regular  or  irregular  intervals  of  weeks  or  months, 
apparently  without  any  adequate  exciting  cause.  The  usual  duration 
of  the  attacks  is  two  or  three  days,  during  which  all  attempts  to  control 
the  vomiting  are  usually  without  avaiU  but  at  the  etui  of  this  time  it 
generally  ceases  spontaneously. 

Etiology. — The  first  attacks  are  usually  seen  between  the  ages  of  two 
and  four  years,  hut  they  may  date  back  to  infancy.  The  two  sexes  seem 
to  be  almost  equally  liable.  A  few  of  the  patients  are  strong  children, 
but  the  great  majority  are  rather  delicate  and  of  a  highly  nervous 
temperament.  The  cases  are  seen  chiefly  in  private  practice,  often 
occurring  among  those  who  have  the  best  surroundings.  In  most  cases 
the  antecedents  of  patients  are  of  a  neurotic  type.  The  attacks  are 
not  usually  traceable  to  distinct  or  flagrant  errors  in  diet,  and  yet  the 
habitual  diet  see^ms  to  bear  some  relation  to  the  disc»ase.  The  exciting 
cause  is  often  a  nervous  one — great  fatigue  or  unusual  excitement, 
sometimes  a  railroad  journey  or  a  child's  imrty;  in  many  instances  it 
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8«H?m8  to  bo  iiicJiirc'tl  hy  some  minor  illiii'.ss  havinjLC  no  roktinii  in  itie 
digestive  trurt,  Burh  us  an  attafk  of  tonsillitis  or  broncliitis.  In  ( hiMrfn 
subject  to  this  conditiou  serious  disea&es,  siu-h  as  st-arlct  fever  or  measles, 
may  be  ushered  iu  by  prolonged  aod  repeated  vomiting,  whieh  ii^ually 
ceases  before  the  end  of  the  febrile  period,  fienenil  anesthesia,  specially 
by  ether,  is  very  likely  to  precipitate  an  attack. 

Symptoms. — Tlie  clinical  picture  presented  by  these  cases  is  very  char- 
actcrisiie,  and  is  well  illustrated  by  the  history  of  the  fohnwing  case: 

The  patient  was  a  well-nonrishef!  boy  of  six  years  when  he  first  came 
nnder  treatment.  Tie  belonged  to  a  neurotic  family,  and  the  attacks 
dated  back  to  infancy.  From  tins  tinui  they  had  recnrred  usually  at  in- 
tervals of  a  few  months ;  occasionally  five  or  six  months  would  pass  with- 
out one.  The  symptoms  in  all  the  attacks  were  similar  in  kind,  differ- 
ing only  in  degree.  They  were  preceded  by  a  prodromal  period  lasting 
from  twelve  to  twenty-four  hours,  marked  by  languor,  didness,  dark 
rings  under  the  eyes,  loss  of  ajipctite,  and  a  general  sense  of  discomftjrt 
in  the  epigastrium.  At  tliis  time  the  temperature  was  generally  slightly 
elevated.  The  vomiting  then  began  suddenly.  It  was  attended  with 
great  retehing  and  distress;  it  was  often  repeated  every  half-hour  or 
honr  for  two  days.  On  one  occasion  it  occurred  seventeen  times  in  a 
single  night.  Vomiting  was  immediately  excited  by  the  taking  of  any 
food  or  drink,  but  it  occurred  also  when  nothing  was  taken.  The  vomited 
matters  consisted  of  frothy  mm  us  and  watery  material,  frequently 
streaked  with  blood,  apparently  from  the  violence  of  the  emesis,  and  often 
containing  bile.  The  temperature  usnally  fell  to  about  100^  F.  when  the 
vomiting  began,  and  continued  at  or  below  this  point  throughout  the 
attack.  By  the  end  of  the  second  day  the  exhaustion  was  very  marked — 
so  severe,  in  fact,  as  apparently  to  threaten  life.  The  child  lay  in  a 
senii-stu|>or,  with  eyes  half  open,  lips  and  tongue  dry,  rousing  at  times 
to  beg  for  w*ater.  The  pulse  was  rapid  and  weak,  and  sometimes  slightly 
irregular.  ''I'here  was  no  distention  of  the  abdomen;  it  was  usually 
flattened.  By  the  third  day  the  vomiting  became  less  frcfjuent  and 
then  ceased  entirely.  Convaleseenee  was  rapid,  and  by  the  end  of  the 
week  the  boy  was  almost  as  well  as  usual.  The  attaeks  continued  to 
recur  at  gradually  lengthening  intervals  nntil  they  finally  ceased  alto- 
gether at  about  the  twelfth  year. 

A  great  number  of  these  cases  come  under  observation.  The  usual 
duration  of  the  attacks  is  one  to  three  days.  In  one  child  they  lasted 
regularly  for  five  days.  Occasionally  a  severe  attack  will  last  a  week. 
The  average  nund>cr  of  attac^ks  is  four  or  five  a  year. 

Prodromal  sym])toms  are  pre^^ent  in  most  of  them— headache,  gen- 
eral langtior,  coated  tongue,  and  anorexia  are  the  most  frequent ;  in 
some  there  is  marked  eonstipation,  witli  a  history  of  very  white  stools 
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for  mm<j  time.  But  it  h  imt  iiiicoininon  for  an  uttark  to  tx-rur  in  the 
nuHnt  of  apparently  pi^rfrcL  liealth.  The  tongue  is  nsnally  coated  at  the 
begiiiniDg  of  an  attaek,  and  at  it«  height  it  is  often  dry  and  brown.  The 
abdomen  Bwms  empty  and  its  walls  jinnken  ;  pain  and  teodernefis  are 
both  rare.  The  bfjwels  arc  nsnally  tonstipated  and  move  only  with  ditli- 
culty  by  artificial  means.  Very  exceptionally  there  may  be  diarrhea 
with  foul  8too!s, 

There  is,  as  a  rule,  iio  desire  for  food,  but  the  continual  cry  is 
for  water  to  quench  the  constant,  burning  thirst.  The  pulse  after  the 
set-ond  day  becomes  rapid,  soft,  and  often  somewhat  irregidar.  The 
respiration  is  &haUow,  and  at  times  this  also  may  be  irregular.  The 
temperature  is  usually  under  100.5°  F,,  rarely  it  may  be  102°  or  103*  F. 
The  low  temperature  is  a  jwint  of  much  diagnostie  value.  The  patients 
are  dull,  apathetic,  and  wish  to  be  left  alone.    Headache  is  very  common. 

The  disposition  to  vomit  is  sometimes  bo  great  that  patients  are 
afraid  to  move  or  eveu  to  talk  lest  it  may  be  provokt^l.  Tlie  vomited 
matter  is  often  large  in  amount,  considering  that  the  patient  is  fasting. 
It  is  essentially  gastric  juice,  containing  free  HC'l,  mucus,  serum,  many 
epithelial  cells,  and  often  traces  of  Idood.  Less  frequently  vomiting  may 
occur  only  two  or  three  times  a  day.  The  urme  is  concentrated,  and 
frequently  contains  at  the  height  of  the  attack  a  trace  of  albumin,  a  few 
hyaline  casts,  and  some  blood  cells.  An  increase  in  tl^*  renal  secretion 
may  be  the  first  sign  of  improvement.  There  is  usually  an  excess  of 
indicao  both  during  and  between  attacks.  A  ctmdition  practically  con- 
stant, and  first  pointed  out  by  Marfan*  is  the  presence  in  the  urine  of 
acetone,  diacetic  and  p  oxybutyric  acids.  These  substances  often  appear 
ia  the  urine  in  large  amounts  so  early  in  the  attack  that  they  can  not  be 
ascribed  to  starvation,  and  therefore  may  he  of  diagnostic  value.  How- 
ever, it  should  be  emphasized  that  acctouuria  is  not  the  same  as  acidosis; 
the  latter  is  uncommon  iu  cyclic  vomiting,  but  occurs  in  a  severe  form* 

The  Natiue  of  the  Attacks* — ^These  eases  have  little  in  common  with 
the  ordinary  attacks  of  indigestion,  With  our  present  knowledge  they 
are  to  be  regarded  as  explosions  due  to  faulty  metalwlism.  They  have 
much  in  common  with  attacks  oF  migraine  which  in  later  life  not  infre- 
quently replace  the  attacks  of  vomit ijig.  Th'3  studies  of  Hilliger  upon  a 
child  subject  to  attacks  of  cyclic  vomiting  showed  an  interesting  reaction 
to  the  withdrawal  of  carboliyd rates.  When  the  carbohydrates  in  the  diet 
were  greatly  restricted  the  blood  sugar  fell  at  once  to  one  half  the  normal 
amount  and  vomiting  was  precipitated.  Normal  children  were  not  influ- 
enced by  the  temfKjrary  withdrawal  of  carbohydrates. 

Prognoiis,— Although  these  patients  very  often  seem  to  be  most 
ularmingly  ill,  the  ilanger  tu  life  is  slight.  We  have  seen  but  three  fatal 
caseii  and  m  one  the  diagnosis  is  o|)en  to  question,  as  no  autopsy  could 
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he  4jbtHined*  (iritlith  ruportH  two  fat^l  cases,  the  autopsy  in  one  showinjt^ 
iiotliin^^  fleiinite.  Thr  pnilinhilitics  are  alwaj.s  in  favor  of  a  recur* 
reiiee  of  tiie  attacks,  lu  most  of  the  patienti?  who  have  been  observed 
they  have  extended  over  a  t;erie.s  of  several  years,  altliough  by  a  careful 
regimen  much  may  be  doue  to  reduce  their  frequency  and  diiuinitjh  their 
severity.  In  a  considerable  proportion  of  cases  they  may  be  stopped  alto- 
gether. Toward  puberty  there  appears  to  be  a  strong  tendency  to  spon- 
taneous recovery. 

Diagnosis, — Organic  disease  of  the  brain  and  kidneys  must  first  be 
excluded.  The  first  attacks  witnessed  may  strongly  s\iggest  the  onset  of 
tuberculous  meningitiH;  and  only  the  course  of  tiie  symptoms  may  show 
that  this  is  not  present.  Usually  a  history  of  many  previous  attacks 
may  be  obtained.  From  acute  indigestion^  cyclic  vomiting  is  ditToren- 
tiated  by  the  fact  that  the  attacks  are  not  brought  on  by  indigestible 
food,  and  also  by  the  persistence  of  the  vomiting,  and  the  early  presence 
in  the  urine  of  the  ai-etone  bodies.  It  is  distinguished  from  gastritis  by 
its  severity  J  the  shorter  duration  of  its  symptoms,  and  its  self-limited 
course. 

Appendicitis  is  ext  Indetl  by  the  absence  of  pain,  tenderness,  and  mus- 
cular rigidity;  intussusception  hy  the  fact  tliat  the  symptoms  are  less 
severe,  by  the  absence  of  blowl  and  mucus  from  the  stools,  and  by  the 
fact  ihni  iutussusccptiun  is  usually  seen  in  infancy. 

Treatment — When  the  premonitory  symptums  aiipear,  starvation  and 
fni!  purgation  offer  tlie  best  finjspect  of  aborting  an  attack.  If  the 
vomiting  has  «incc  begun,  nothiiig  seems  to  have  the  slightest  influ- 
ence in  cunl lolling  it.  It  is  usually  increased  by  the  taking  of  food  or 
drink  or  hy  any  medication  by  the  mouth,  and  all  should  be  withheld. 
I'hv  pill  lent  shouhl  be  ke[it  absolutely  quiet  and  a  saline  solution  given, 
per  rectum,  at  regular  intervals,  usually  six  to  eight  ounces,  four  or  tive 
times  a  day.  'Vo  this  twenty  or  thirty  grains  of  sodium  bicarbonate  may 
be  added.  This  keeps  up  the  urinary  secretion,  allays  thirst  and  often 
ri'sth'ssness,  and  wlien  it  is  retained  usually  adds  much  to  the  patient's 
etmiforl.  When  the  vomiting  has  ceased  for  several  hours  it  is  not  likely 
to  recur  if  food  is  very  judiciously  administered,  at  first  in  small  quan- 
tities, liroth,  thin  cereals,  kumyss,  or  small  quantities  of  iced  milk  aud 
lime-water  in  equal  proportions  may  then  be  given.  In  severe  or  pro- 
longed cas<^s,  six  to  eight  ounces  of  a  5-pcr-cent  glucose  solution  may  be 
given  by  rectum  once  or  twice  a  day.  If  this  is  not  retained^  three  to  six 
ounccss  may  be  given  subcntaneously  in  a  saline  solution, 

Wlien  acidosis  deve!o[is  it  shoidd  receive  its  s|iecial  treatment.  (See 
Acidosis.)  BetwtTU  the  attacks,  the  alkaline  treatment  is  to  he  recom- 
mended; it  consists  in  giving  bicarbonate  of  s^Kla  in  doses  of  fifteen  to 
thirty  grains  three  times  daily  and  continuing  it  for  many  months. 
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When  the  prodromal  signs  of  an  attack  appear,  larger  doses,  as  much  as 
twenty  grains  every  hour,  should  be  admipistered.  The  diet  should  con- 
sist principally  of  meat,  vegetables,  skimmed  milk,  cereals  in  moderate 
amount,  and  stale  bread.  In  addition  to  careful  regulation  of  the  diet  the 
general  nutrition  should  be  considered,  and  the  patient's  life  so  regulated 
that  extreme  fatigue  and  exhaustion,  as  well  as  nervous  excitement,  are 
prevented.  In  most  cases  close  attention  to  these  matters  has  resulted 
in  a  very  great  diminution  in  the  frequency  of  the  attacks. 
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In  comparison  with  the  frequency  of  inflammatory  diseases  of  the 
intestine,  those  of  the  stomach  are  rare,  particularly  so  in  infancy. 
Owing  largely  to  the  character  of  its  secretion  and  its  contents,  the  stom- 
ach is  much  more  resistant  to  infection  than  are  the  intestines.  Gastritis 
seldom  exists  alone,  but  is  usually  associated  with  enteritis  or  colitis. 

Etiolo^. — The  causes  of  gastritis  are,  in  the  main,  those  of  acute 
gastric  indigestion — improper  food  or  feeding — to  which  |>ossibly  is 
added  infection.  Gastritis  may  also  be  caused  by  the  introduction  of 
irritants,  which  may  either  be  swallowed  accidentally  or  given  as  drugs. 

Lesions. — The  mucous  membrane  of  the  stomach  may  be  the  seat  of 
acute  catarrhal,  ulcerative,  or  membranous  inflammation,  all  forms  ex- 
cept the  catarrhal  being  rare.  There  is  also  seen  a  mixed  form,  which 
from  its  cause  is  usually  termed  "corrosive"  gastritis. 

Catarrhal  Gastritis, — This  is  characterized  by  hyi>ereniia  of  the  mu- 
cous membrane,  exudation  of  cells  into  the  mucosa,  a  great  increase 
in  the  secretion  of  the  mucous  glands,  and  changes  in  tbc  epithelium. 
About  the  only  change  wliich  can  l)e  recognized  by  tlic  naked  eye  is 
congestion  and  swelling  of  the  mucous  membrane.  These  are  usually 
more  marked  toward  the  j>yloric  end  and  al<>ng  the  greater  curvature. 
There  may  be  small  extra vasatioFis  of  blood  into  tlie  mucosa.  Tli<»  stom- 
ach contains  undigested  f(MMl  and  mums,  whieh  may  he  thick  and  tena- 
cious, adhering  very  closely  to  the  murous  membrane.  The  mucus  may 
be  stained  brown  from  the  capillary  hemorrhages.  The  stomach  may  1m» 
either  distended  or  cuntracted.  Tudcr  tlie  mi<roscoi)e  the  chariires  are 
seen  to  be  almost  entirely  in  the  mucosa.  In  some  jjhu-es  there  is  loss  <»f 
the  superficial  epitlielium.  in  others  only  degenerative  changes  in  il  are 
seen.  The  mucosa  is  infiltrated  with  round  cells,  this  j)nK-ess  Inking 
rarely  diffuse,  but  generally  o(  (  urring  in  j>atch4's.  Th**  hlood-Vfssels  are 
distended  and  many  small  extravasations  an*  seen.  Sometimes  th»-re  is 
a  moderate  infiltration  of  tin*  snl»nnnosa.  Arute  catarrhal  gastritis 
alone  is  rarelv  severe  enoinOi  lo  raii-»*  drath.     It  is  usuallv  seen  in  ra^s 
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Ufiiiinc  .sufivftintj  {tjmtru  mala  via)  in  a  cuiMlititm  dej^H'inlciit  ui>on 
post-mortem  changes — prubahly  Pelf-tligestiuu  of  the  stunindL  It  is 
found  both  where  gastric  symptoms  were  present  and  where  they  were 
absent  It  is  situated  nearly  always  in  the  posterior  walK  and  usually 
covers  a  eonsiderahh^  area,  about  one-third  or  one-fourth  of  tlii.s  walh  It 
is  recogni^ied  by  the  gelatinous,  translueent  appearance  of  the  walls  of 
the  stomach,  whieh  are  so  softened  that  the  finger  may  be  pushed  through 
them  wnthout  foree»  or  that  soraeiiniei^  the  stoinaeh  ruptiire,^  while  it  is 
being  removed.  This  eondition  is  rarely  ween  when  tlie  stornaeli  is  empty, 
It  ean  scarcely  l>e  mistaken  for  a  pathological  condition  if  its  occurrence 
is  borne  in  mind. 

lUmmtire  (Jmiriiln, — Tliis  was  met  with  six  limes,  not  including 
tuberculous  cases,  in  300  consecutive  autopsies  upon  infants  in  the 
Rabies'  Hospital  Three  of  tlie  patients  were  less  thari  four  montfis  old, 
and  all  were  females.  The  ulcers  varied  from  one  twentj-llfth  to  one 
quarter  of  an  inch  in  diameter,  and  usnally  from  ten  to  fifty  were  pres- 
ent. They  seldom  extender]  to  the  muscular,  and  never  to  the  peritoneal 
coat-  The  lesion  was  most  marked  in  the  posterior  wall,  toward  the 
pyloric  end  and  along  the  greater  curvature.  Evidences  of  catarrhal  in- 
fliimmation  were  present  in  most  of  the  cases,  and  in  four,  of  mem* 
branons  inflanmiaUnn,  Lesions  in  some  other  part  of  the  digestive  tract 
WTre  present  in  all  but  one  case,  in  two  there  was  thrush  in  the  esopha- 
gus; in  three  there  was  ulceration  somewhere  in  the  intestines. 

Memhrttnonjf  (hi^trilis, — This  is  even  more  rare  than  the  varieties 
previously  mcjitioned.  \Ve  have  met  with  it  but  four  times  in  infants. 
One  case  was  associated  with  a  membranous  colitis;  a  second  case  with 
a  streptococcns  intlamnmtion  of  the  fauces  and  larynx  in  an  infant  luit 
six  weeks  old.  The  esopliagus  w^an  not  involved  in  this  case;  and  in<leed 
it  often  escapes.  Xo  Klehs-Loetller  bat  illi  could  be  found  either  in  cover- 
slip  preparations  or  by  culture. 

To  the  naktnl  eye  the  membrane  appears  of  a  grayish-green  color; 
it  is  adherent,  but  can  be  detached  in  quite  large  patches.  Only  a  i>or- 
tion  of  the  stomach  is  usually  aifected.  The  microscopical  appc^arances 
resemble  those  of  menibranous  c*olitis.  There  is  a  pseudo-men jljrane  com- 
posed of  fibrin,  granular  matter,  epithelial  t*ells,  and  bacteria.  The 
mucosa  shows  a  moderately  dense  infiltration  with  round  cells,  and  in 
places  superficial  ulceration.  There  is  also  inilltration  of  the  submucosa, 
and  in  some  places  even  the  muscular  c»oat  is  involved. 

Membranous  gastritis  occurring  in  patients  dying  of  diphtheria  is 
not  eonnnon.  Councilman,  Mailory,  and  Pearce  noted  its  presence  in 
only  five  of  one  hundred  and  twenty-seven  autopsies. 

VorroMive  (insfritts  {tojir  cfasfrifiA), — This  form  of  inflammation  is 
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excited  liy  variou^j  irritating  and  caiii^tit^  sukstanecs,  takrii  by  accident. 
The  must  frequent  are  earlmlic  acid  and  caustic  alkalis^. 

The  legions  in  tlie  stomach  depend  upon  the  amount  of  the  substance 
swallowed,  the  degree  of  eoncentration,  and  whether  tfie  8t<nna<'h  was 
full  or  empty  at.  the  time.  Strong  caustics,  wtictlicr  avUh  or  ulkalis, 
usually  act  more  deeply  and  extensively  in  the  pharynx  and  esophagus* 
for,  owing  to  the  spasmodic  contraction  of  the  muscles  of  these  parts, 
often  hilt  a  small  amount  of  the  substanee  reaches?  the  stomach.  Concen- 
trated irritant  poisons  produce  in  the  stomach,  especially  along  the 
greater  curvature,  irregular  ulcers,  Mhich  may  he  so  deep  as  to  cause  per- 
foration,  or  they  may  atrett  the  nmcous  nu'mhrane  only.  In  severe  ceases 
death  takes  place  early,  often  in  a  few  hours.  Dark*  ragged  ulcere  are 
found  in  the  stomach,  the  surrounding  nuicous  mt^mlirane  is  the  seat  of 
intense  congestion^  and  in  places  there  are  extravasations  of  hhjod.  If 
death  is  delayed  there  are  evidences  of  intense  inflammation,  sometimes 
with  the  production  of  a  pseudo-membrane.  If  the  amount  of  pidson  is 
not  sufficient  to  cause  death,  and  if  the  patient  recovers  from  the  re- 
sulting gastritis,  a  cicatricial  condition  of  the  etomach  results,  which 
later  may  lead  to  stenosis  of  the  pylorus  or  other  deformity  of  the 
organ. 

Symptoms. — Catarrhal  gojitrilis  can  not  be  distinguished  at  its  begin- 
ning from  an  attack  of  acute  indigestion.  There  is  fever,  pain,  vomit- 
ing, thirst,  Kjss  of  appetite,  coaterl  tc»ngne,  and  prostration.  The  pres- 
ence of  inflammatory  changes  is  indicated  by  the  continuance  of  these 
symptoms,  particularly  the  pain,  vomiting,  fever,  anrl  thirst.  With  the 
pain  there  may  he  epigastric  tenderness.  All  food  and  liquids  are  im- 
mediately rejected,  and  even  when  nothing  is  taken  the  retching  and 
vomiting  may  continue,  nothing  hut  frothy  mncns  or  serum  being 
h rough t  up,  sometimes  streaked  with  bhiod.  The  vomited  matters  are 
usually  very  sour;  they  may  be  bilious.  The  tenifierature  is  rarely  high 
except  at  the  outset.  After  the  first  or  second  day  it  usually  ranges 
between  1*H)*^  and  101.5^  F.  Tliirst  is  intense,  and  al!  litpuds  are  taken 
with  avidity,  especially  if  cold,  even  though  they  are  immediately 
vomited.  The  tongue  is  thickly  coaled  with  a  white  fur,  and  the  breath 
may  be  foul.  The  constitntional  symptoms  are  generally  most  severe  at 
the  outset.  The  usual  duration  of  snch  attacks  is  from  four  to  seven 
days,  but  with  improper  management,  especially  injudicious  f(H?ding, 
the  difl€as€  may  lie  much  prolonged.  One  attack  may  follow  another 
until  a  chronic  condition  is  established.  In  most  of  the  caaea  there  is 
mini}  disturbance  of  the  intestines,  usually  a  sharp  attack  of  diarrhea. 
Sometimt^  the  gastric  symptoms  subside  after  a  few  days  and  those  of 
the  intestines  become  the  predominant  ones.  The  symptoms  above  given 
•re  those  in  infancy.     In  older  children  there  is  less  fever,  prostration, 
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and  diarrlu'H,  but  pain  aji<l  voTiiiti!ig  are  firoiniiieiit  The  attai'k.s  are 
tiKiially  shurler  and  altogelher  lei^a  s^^vcrc. 

The  rare  cases  of  ulcerative  gasirilis  have  nothing  by  which  they 
call  Im?  distiii^oiislied  from  the  form  described,  except  a  more  prolorigHl 
(•oiirsc  ami  a  greater  liability  to  heiiiorrhagc. 

Membranous  gastritis  also  pre!^^Dt8  no  peculiar  gyniptoms.  In  fact, 
ill  the  cases  we  have  personally  seen,  the  gastric  symptoms  were  insig- 
iiitirant,  and  ttie  conditiou  not  snspected  during  life. 

In  corrosive  gmtrilis  the  effects  of  the  caustic  may  be  seen  in  the 
month  and  pharynx,  the  mucous  membrane  being  usually  of  a  gray  or 
■  uhitisb  C(»lnr.  Pain  and  a  sense  (»f  ronstrictkui  are  felt  in  the  esophagus 
and  stomach,  and  thirst  i8  great,  Viimiting  folkiws  almost?  immediately, 
and  the  matters  vomited  are  usually  bloody.  The  subsequent  course  in 
most  of  the  i-ases  is  the  rapid  dcvebjpment  of  eullapse,  and  death  in  a 
few  hours  from  shock,  Ttte  younger  the  child  the  sooner  does  the  case 
terminate.  Tn  irritant  poisoning  not  severe  enough  to  produce  death, 
tlie  symptoms  of  acute  ga^^tritis  follow,  usually  accompanied  by  more  or 
h\ss  enteritis  owing  to  the  passage  of  the  irritant  into  the  intestine. 
There  is  seen  a  continHant*e  of  the  vomiting,  pain  and  epigastric  disten- 
tioiij  and  diarrhea,  ami  from  these  symptoms  death  may  result  iu  two 
or  three  days.  It  is  extremely  rare  in  early  childhood  for  the  patient  to 
survive  both  the  stage  of  shock  and  that  of  acute  inflammation,  so  that 
the  deformities  of  the  stomach  and  the  ebronie  conditions  mentioned  arc 
practically  never  met  with  exiejit  iu  older  children. 

Treatment — Cases  of  afiite  catarrhal  gastritis  are  to  be  managed  very 
mnch  like  those  of  at  utc  gastric  indigestion.  Thirst  may  lyQ  relieved  by 
swallowing  bits  of  ice.  Where  there  is  continuous  vomiting  of  acid 
mucus,  relief  is  sometimes  atfurded  by  repeating  the  stomacb-washing 
once  in  twelve  hours  with  a  one-per-cent  solution  of  bicarbonate  of  soda, 
at  110°  F.  In  older  ebildren,  beneficial  results  sometimes  follow  the 
use  of  bismuth  sutuarbonate  (gr,  x  every  two  hours)  ;  but  in  infants 
we  have  seen  but  little  effect  from  any  form  of  medication,  the  reliance 
being  npon  rest,  careful  feeding,  and  stomach- washing. 

Cases  of  corrosive  gastritis  require  sfvectal  treatment.  The  first  indi- 
cation is  to  administer  the  proper  chemical  antidote  to  the  substance 
Bw^allowed,  and  the  next  to  use  bland  mucilaginous  or  oily  fluids,  such 
as  milk,  albumin  water,  oils  in  large  qnantitiea,  etc.  Especially  should 
stomaeh'Washing  be  avoided  except  immediately  after  the  ingestion  of 
the  poison,  0])iuni  is  always  r(*c]nired,  on  account  of  pain,  and  should 
be  given  hy|K>dermicat1y.  The  general  symptoms  are  to  be  treated 
according  to  the  indications  of  the  individual  case. 
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CHRONIC  GAJSnTRIC  INDIGESTION— CHRONIC  GASTRITIS-OAfiTRIC 

CATARRH 

Although  from  a  pathological  point  of  view  these  conditions  may  not 
be  identical,  from  a  clinical  standpoint  there  is  no  advantage  in  attempt- 
ing to  separate  thenL  Nothing  distinguishes  chronic  indigestion  from 
chronic  gastritis  except  that  in  the  latter,  in  addition  to  continued  de- 
rangement of  function,  there  is  a  greater  increase  in  the  production  of 
gastric  mucus.  Chronic  indigestion  does  not  long  efist  without  the 
production  of  a  certain  amount  of  catarrhal  inflammation.  This  con- 
dition in  the  stomach  seldom,  if  ever,  exists  without  more  or  less  involve- 
ment of  the  intestine,  and  in  the  majority  of  cases  the  intestinal  condi- 
tion is  the  more  important.  In*  some,  however,  the  gastric  symptoms 
predominate,  and  it  is  only  those  which  are  here  considennl.  What  is 
often  called  chronic  gastric  indigestion  in  infancy  has  already  been  dis- 
cussed in  the  chapter  devoted  to  Difficult  Feeding.  In  this  connection 
only  the  condition  as  it  affects  older  children  will  be  referred  to. 

Etiology. — Chronic  gastric  indigestion  may  follow  acute  attacks,  or 
it  may  be  chronic  from  the  outset  Etiological  feotors  of  importance  are 
overfeeding,  too  large  meals,  unsuitable  food,  especially  solid  food  too 
early  and  in  too  large  amounts  for  very  young  children.  The  condition 
generally  accompanies  dilatation  of  the  stomach.  As  ar  consequence  of 
imperfect  digestion,  fermentation  in  the  residuum  takes  place,  .and  the 
irritating  products  of  this  fermentation  soon  cause  a  catarrhal  inflamma- 
tion with  a  production  of  mucus.  Chronic  gastric  indigestion  also  com- 
plicates many  of  the  constitutional  diseases  of  childhood,  especially 
rickets,  syphilis,  tuberculosis,  and  malnutrition.  It  may  follow  any  of 
the  acute  infectious  diseases.  In  older  children  it  is  often  due  to  the 
habit  of  rapid  eating  and  insufficient  mast ii*at ion,  the  cause  of  which  is 
very  often  carious  teeth.  It  may  complicate  valvular  disease  of  the 
heart. 

Lesions. — The  changes  found  in  chronic  gastritis  are  usually  cwifined 
to  the  mucosa.  In  the  mild  form  there  are  degenerative  changes  of  the 
epithelium  of  the  tubules,  with  an  increastnl  production  of  mucus;  there 
may  be  a  slight  infiltration  of  the  mucosa  with  round  cells.  The  more 
severe  form,  with  marked  cell  infiltration  and  the  production  of  new 
connective  tissue,  is  extremely  rare.  The  submucous  coat  may  be  thick- 
ened and  the  muscular  coat  attenuated.  The  lesion  can  not  Ix?  recognize^l 
by  the  naked  eye.  The  stomach  is  apt  to  be  more  or  less  dilatcnl,  and  its 
surface  is  coated  with  thick  and  very  adherent  mucus.  This  lesion  rarely 
exists  alone,  practically  never  in  infancy,  but  is  assmiated  with  similar 
lesions  in  the  intestines,  the  latter  often  being  more  si»vere. 
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Symptoms.— J  r>  all  cases  the  most  constant  symptom  is  vomiting, 
whicJi  nmy  (urur  rt'^ulnrly  after  mralhi,  or  only  in  tiie  morninjLif  before 
breakfast.  If  the  latttT,  the  vomited  matters  eoitsist  thielly  of  miuuF.  In 
acUliUoii  to  these  regular  attacks  there  niay  be  the  frequent  regurgitation 
of  Somali  qimntities  of  food.  There  are  present  gastric  tiatulenee  and 
pain,  due  to  liyj>eraeidity  or  to  acid  fermentation.  Tlie  a[ipetit€  is  vari- 
able— flometimes  inordinate,  sometimes  entirely  lost :  it  may  be  caprieious, 
there  being  usually  a  craving  for  higidy  seasoned  Uhm},  The  tongue  is 
constantly  furred,  and  the  brealh  usually  disagreeable.  These  symptomjs 
are  seen  in  all  degrees  of  severity.  Intestinal  disturbanees  are  ]iot  fre- 
quent. Constipation  is  more  common  than  diarrhea.  The  general  symp- 
toms are  those  of  niahmtrilion.  I'hcre  are  ancjuia,  wasting,  constant 
fretfuhiess,  disturl>ed  slee]n  and  various  other  nervous  disorders. 

Prognosis. — The  prognosis  depemis  upon  the  age  of  the  patierit,  the 
duration  of  the  disease,  the  surroundings,  and  upon  how  uell  treatment 
can  be  carried  out.  There  is  little  tendency  to  spontaneous  recovery,  but 
under  favoral>le  eoiiditions,  with  ronsiant  (-are,  much  may  Iw  done  for 
all  these  patients  and  many  of  them  may  be  completely  cured. 

Treatment— The  general  treatment  is  too  apt  to  be  ignored*  but  it  is 
just  as  imjxjrtant  as  measures  directed  more  specifically  to  the  stoniacli. 
A  large,  roomy  nursery,  and  plenty  of  fresh  air  by  night  and  by  day, 
are  very  important;  equally  necessary  are  quiet  surroundings  and  free- 
dom from  disturbing  conditions  which  sometimes  obtain  in  the  nursery. 
General  friction  of  the  body  is  useful  m  delicate  children  with  poor  cir- 
culation. Of  the  measures  directed  to  the  stomach,  two  are  chiefly  to  lie 
depended  upon — stomaclj- washing  and  proper  feeding. 

Stomach-wasliing  is  useful^  iirat,  in  removing  the  mucus  which  is 
abundant  in  most  of  these  cases;  secondly,  in  cleansing  the  organ  thor- 
oughly at  least  once  a  day,  this  of  itself  being  most  important ;  thirdly, 
as  a  stimulant  to  the  gastric  secretions,  especially  hydrochloric  acid. 
Plain  boiled  water,  or  a  wc»ak  alkaline  solution^ — sodium  hiturbonate,  one 
dram  to  the  pint^ — ^may  he  employed.  In  the  early  part  of  the  treat- 
ment the  washing  should  be  done  daily;  later*  every  second  or  third  day. 
The  time  selected  is  not  very  important,  but  it  is  better  to  nmke  this 
about  three  hours  after  fec^ding. 

With  some  children  stomach-washing  can  not  l>e  easily  employed,  and 
other  means  must  be  used  to  clear  the  stomach  of  mucus.  The  best  is 
undoubtedly  the  n.se  of  large  draughts  of  water,  as  hot  as  can  be  borne, 
an  hour  before  eating.  PVom  six  to  eight  ounces  should  be  taken,  pre- 
ferably slowly  by  sipping.  To  this  Biay  be  advantageously  addeil,  in 
many  cases,  fifteen  or  twenty  grains  of  bicarbonate  of  soda. 

The  diet  should  consist  of  diluted  skimmed  milk,  whey,  buttermilk, 
kuniyss  or  zoolak,  beef  juice,  rare  meat,  and  a  juodurate  amount  of 
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"starohy  focHl,  pri*feral»ly  tlriiMJ  lircad  or  zwN^batk.  All  fruits  ?;bould  be 
uvoiiknL  All  jm?^lry,  sNV(vts,  luils,  ajjd  caiKlit't;  should  be  absolutely  pro- 
hibited. With  miprovemeut  in  the  8yin])tunis  green  vegetables  may  be 
added  to  the  diet  and  the  airiuuiit  of  stan4iy  food  iiirrease*].  The  aTiioimt 
of  water  taken  at  meal-time  j^hould  be  carefully  restricted.  Beneficial  re- 
sults are  often  obtauied  in  tliesc  casee  by  the  use  of  iiux  vomica  or  sim- 
ple bittoDs  iR'forc  meals,  and  the  rej^ular  ail  ministration  of  bydrndiloric 
acid  (gtt.  V  to  viij  of  the  dilute  acid)  shortly  after  meals.  The  general 
treatment  must  not  be  neglected.  The  patient  should  lead  an  out- 
door life  as  nuith  as  possible,  and  should  take  re^ndar  but  very  nioderate 
exercise*  Great  caution  is  necessary  against  overfatigue.  Iron  may  be 
given  in  most  eases  during  convalescence;  but  cod-liver  oil  should  be 
carefidly  avoided  until  tlie  gastric  symptoms  have  cjuite  disappeared. 
Relapses  are  easily  excited,  and  the  most  constant  care  regarding  the 
food  must  be  maintained  for  months,  or  even  years* 


DILATATION  OF  TOE  STOMACH 


Moderate  dilatation  of  the  stomach  is  quite  a  frequent  condition, 
although  it  is  not  m  large  a  factor  in  the  disorders  of  digestion  in 
infancy  anrl  chihlhcMMl  as  many  who  have  written  upon  the  subject 
would  lead  us  to  believe,  A  xery  marked  degree  of  dilatation  is  rare, 
but  in  these  cases  its  recognition  is  important  and  itg  treatment  ditliciilt. 

Dilatation  is  almost  invariably  regular  or  cylindrical;  it  is  usually 
most  markeil  at  the  canliac  extremity,  t'ases  of  irregular  or  saccular 
dilatation,  except  when  associated  with  cicatricial  conditions,  arc  of 
very  rare  occurrence. 

Dilatation  may  also  result  from  congenital  stenosis  of  the  pylorus. 
The  most  imjxjrtant  preilisposing  cause,  however,  is  the  musi-ular  atony 
which  accompanies  rickets.  It  is  found  to  a  slight  degree  in  almost  all 
severe  cases  of  rickets.  The  principal  exciting  causes  are  continued 
distent Jon  from  overfeeding  and  chronic  indigestion. 

In  most  cases  the  only  symptoms  are  those  of  the  chronic  indigestion 
which  almost  invariably  accompanies  dilatation.  The  vomiting  seeB 
with  dilatation  is  peculiar  in  that  it  is  infrequent,  possibly  only  once  a 
day,  hut  then  the  quantity  vomited  is  larger  than  the  last  meal  taken. 
In  young  infants  tlie  pressure  symptoms  resulting  from  acute  dilatation 
may  he  very  serious.  This  is  particularly  true  of  those  with  acute  bron- 
chitis or  bronchopneumonia,  or  atelectagis.  In  such  patients  we  have 
seen  very  grave  symptoms  ar<*imipany  the  rapid  distention  of  a  dilated 
etonutch,  and  in  one  very  ilelirate  infuJit  of  tbrt'c  months  this  was  appar- 
ently the  cause  of  death.     A  {lositive  diagnosis  of  dilatation  is  onlj 
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inaile  by  ihv  |>h\>^iial  signs.  There  h  tpigastrit:  fiiliii^^j^  and  dii^kiilionj 
and  in  soiir'  thirj  |uitieiiis  the  outline  uf  the  (itt^math  can  be  distinctly 
seen.  Dilatation  of  the  transverse  colon,  however,  may  he  mistaken  for 
dilatation  of  tlie  stooiaclL  In  the  latter,  tlie  lower  outline  is  eon  vex, 
while  in  the  former  it  is  usually  slightly  concave.  The  most  satisfactory 
means  of  diagnosis  is  hy  percussion.  The  exaniiiiatioo  should  be  made 
three  or  four  hours  after  feeiling,  at  which  time  the  whole  abdomen  is 
apt  to  be  tynijmnitic.  The  stomach  ehould  then  be  filled  with  water; 
the  tower  limit  of  the  area  of  flatness  w^ill  be  the  lower  border  of 
the  stomach.  This  \8  much  more  satisfactory  than  iletermining  the  out- 
line after  the  ^i^eneratiou  of  gas  in  the  stomach.  If  the  lower  border 
eomes  below  the  utut»ilicus,  it  may  be  assumed  that  the  stomach  is 
dilated. 

In  modcnite  ililatation  of  tlie  stoujarh  tbe  i^rognosis  is  good  uideas 
due  to  pyloric  stenosis.  If  the  infant  has  any  acute  or  chronic  pulmo- 
nary disease*  dilatation  of  the  stomach  may  add  to  tbe  discomfort  and 
even  to  the  danger  fnun  that  condition.  The  disleotion  of  a  dilated 
stomach  occurring  in  the  course  of  any  acute  pulmonary  disease  should  be 
relieved  by  the  use  ot  the  stomach  tube. 

In  the  numagement  of  these  cases  the  first  point  is  to  restrict  the 
use  of  fluids,  reduce  the  size  of  the  meals,  and  regulate  the  diet  in 
aeeordance  with  tbe  general  fdan  outliocfl  in  the  chapter  on  Chronic 
Indigestion.  If  the  dilatation  is  marked,  the  stomach  sliould  be  washed 
once  a  day.  The  general  condition  of  the  patient  usually  requires  tonics. 
Rickets,  if  present,  should  receive  its  appropriate  constitutional  treat- 
ment 

ULCER  OF  THK  STOMAGH 


Ulceration  of  the  stomat^h  may  he  ftmnd  in  connection  with  several 
pathological  processes  which  are  quite  distitici  from  one  arKither: 

1.  Ulcers  frt  the  Xfirhj  h%jrn. — These  have  already  been  referred  to  in 
the  chapters  on  Hemorrhages  of  the  Newdy  Born.  The  only  charaeter- 
istic  gymptom  is  hemorrhage, 

2.  Ulcers  Resnltituj  from  Acute  GtL^frilis. — ^These  also  are  not  fre- 
quent. As  a  nJe  they  give  no  symptoms  except  those  of  gastritis, 
although  in  several  cases  we  have  known  severe  hemorrhage  to  result 
from  them-    This  symptom  will  be  considered  later* 

3.  Tuberculous  Ulcers. — ^These  are  quite  rare.  We  met  with  gastric 
ulcers  five  times  in  one  hundred  and  nineteen  autopsies  on  tubercu- 
lous cases;  however,  the  evidence  was  not  conclusive  in  all  of  them 
that  the  ulcers  were  tulicrculous;  but  in  tbrw  the  tubercle  bacilli  were 
found.     Usually  there  wxTe  several  small  ulcers;  in  one  case  but  two 
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re  present,  the  larger  one  \mng  nearly  three-fourths  of  an  intli  i.* 
diameter^  and  situatetl  on  the  posterior  wall  near  the  middle  of  tlic 
greater  eiirvature.  All  Imt  one  of  these  oases  were  in  iiifants,  one  child 
being  only  ten  monthi^  old.  The  ideers  gave  no  symptoms  d tiring  life, 
and  death  took  plate  from  general  tiiherculosis.  This  is  the  history  uf 
nearly  all  the  few  cases  on  record.  In  one,  however,  reiiorted  by  Casin, 
a  tuberculous  nicer  perforated  the  stomach  and  caused  deatfi  from  peri- 
tonitis, 

4.  Simple  Perforating  Ulcere. — In  yonng  children  these  are  of  great 
rarity  and  uncertain  pathology.  Hotch  has  reported  a  case  in  an  infant 
but  seven  weeks  old,  und  CVide  one  in  an  infant  of  two  months. 

The  symptoms  of  ulcer  before  perforation  are  gastric  pain  and  ten- 
derness, vomiting  of  hlood,  and  often  bloody  stools.  In  most  of  these 
cases  in  children  there  were  no  syniptonis  until  f>erf«>ration ;  then  fol- 
lowed collapse,  sometimes  high  temperature,  the  raj>id  developmenl  of 
tympanites,  and  death  from  shock  or  frrun  peritonitis. 

The  prognosis  is  had  in  all  forms  of  nh-er  of  the  stomaclK  except  the 
email  follicular  variety.  In  this,  however,  the  diagnosis  can  not  posi- 
tively he  made  except  by  gastric  hcmorrhng<\  and  it  is  ordy  this  which 
makes  these  cases  serious, 

TTeatment. — The  treatment  is  absolute  rest,  ice  by  mouth,  small  doses 
of  opium,  and  rectal  feeding;  later,  hisniutlu  nrscinc,  ur  nilrati*  of  silver. 
If  sympttmis  i*f  i^erforatiun  occur  the  abdunien  should  |je  opcncil  without 
delay,  as  offering  the  only  chance  of  recovery. 


DUODENAL  ULCEK 

Until  recently  theae  ulcers  have  been  c<jnsidered  very  rare  in  infancy 
and  early  childhood,  but  the  increasing  number  of  cases  reported,  espe- 
cially since  11*08,  indicates  that  it  has  formerly  been  overhMikiMK  From 
a  Btu<ly  of  (liuety-tive  cases  in  infants  under  one  year  idllectcd  from  the 
literature  by  one  of  us  in  lin;s,  the  tondusions  which  follow  have  bt»en 
drawn. 

Duodenal  ulcers  are  nuich  more  t^ummon  than  gastric  ulcers;  accord- 
ing to  Kntz  they  outnumber  them  h'li  to  fuie,  N«>t  a  single  instance  of 
peptic  ulcer  of  the  stomaih  in  infancy  has  h(H*n  observe^l  at  the  Babies' 
Hospital  in  twenty-seven  years.  In  but  one  case  were  duoilenal  and 
gastric  ulcers  found  in  the  same  patient,  even  including  cases  occurring 
in  the  newly  boru.  Seventy  per  cent  of  the  reported  cases  have  been  oIj- 
aerved  l>etween  the  ages  of  six  weeks  and  five  months;  about  ten  per  cent 
occur  in  the  uewly  born.  The  great  majority  of  the  eases  have  been  seen 
in  iafanta  of  the  marasmus  (atrophic)  type.     lu  most  of  them  there 
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has  been  alsu  a  [lislory  uf  |irevioii.«;  di^fcstive  fliRmlers.     In  gieveral  cases 
duodenal  ulcers  Jiave  been  atisoriatcd  with  spat^ni  uf  llu*  ]>ylijrus. 

The  most  frequent  site  of  tlio  iilrer  is  on  the  postoricir  wall  of  the  duo- 
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is  present,  as  is  true  of  about  two-thirds  of  the  eases,  it  is  nearly  always 
situated  just  lielow  the  pyloric  rin^.  These  uh'ers  are  eireular  in  !^luii>e; 
they  have  shelving,  sharply  defined  edges,  usually  desc  ribud  as  "'puuched- 
out"  in  appearance.  At  the  base,  blood  vessels  of  considerable  size  are 
often  seen.  They  may  involve  the  mucous  iiieinbrane  ojdy»  in  which  case 
they  may  readily  be  overbwked,  or  they  may  go  to  the  muscular  coat,  to 
the  peritoneum  or  they  may  eveu  perforate.  Microscopical  examination 
shows  almost  tomplcte  ahHcnee  of  nuind-eell  iufiUration  and  otljcr 
evidence  of  iittlammatory  reaction.  The  rei?t  of  the  duodennm  usually 
shows  a  normal  mucous  membrane  or  one  i^imply  blood  stainech  Large 
clots  or  fresh  hlcHid  may  he  ft^uTirl  in  the  fluodenum  or  in  any  part  of  the 
small  or  large  intestine.     The  stonmch  also  may  contain  old  or  fresh  blt>od. 

The  generally  accepted  view  of  the  pathogenesis  of  (luodenal  ulcers 
is  that  they  are  ilue  to  thrombosis  followed  by  self-digestion  of  the  mucous 
membrane  over  a  circumscribed  area.  The  situation  of  the  ulcers,  above 
the  papilla,  indicates  that  the  lesion  is  due  to  the  action  of  tlie  gastric 
juice*  Below  the  opening  of -the  conunon  duct  the  bih^  and  painreatie 
Juice  apparently  protect  tlie  mucous  membrane. 

Symptoms— In  over  one-third  of  the  recorded  cases  no  symptoms 
suggestive  of  the  condition  were  present,  the  ulcer  being  found  at  au- 
topsy in  patients  dying  from  other  causes.  In  other  cases  deatli  occurs 
suddenly  in  collapse,  sonietinies  preceded  by  symptoms  of  an  ordinary 
gastro-intcstinal  disturbance  ami  sometimes  by  none  at  alL  In  snch  cases 
the  autopsy  frequently  discloses  si^vere  concealed  hcnu*rrhag<?  *>r  perftjra- 
tion.  If  life  is  prolonged  peritonitis  may  foOow,  but  its  recognition 
under  these  circumstances  is  exceedingly  drllicult  since  vomiting,  fever 
and  distention  may  all  be  wanting.  Localized  pain  or  tenderness  in 
ymtients  of  this  age  is  of  no  assistance  to  the  diagnosis,  thtnigh  valuable 
symptoms  in  older  children,  Tlie  only  definite  symptom  pointing  to  duo- 
denal ulcer  is  hemorrhage.  H](M)d  may  be  vomited  or  passed  in  the  stools. 
In  sixty-four  cases  of  ulcer  reported  with  good  histories,  hlood}^  stools  were 
observed  in  twenty-eight,  bloody  vomiting  in  ten  and  both  in  six  cases, 
four  of  these  being  in  the  newly  born.  Clear  blood  may  be  seen  or  blood 
changed  by  the  action  of  the  stomach  or  intestine.  Once  it  oc:curs, 
hemorrhage  is  apt  to  continue  until  the  death  of  the  patient,  nsnally  in 
twenty-four  to  thirty-six  hours.  The  appearance  of  blood  in  any  c*onsid- 
erable  amount  in  the  stools  of  a  yonng  infant  should  always  suggest  duo- 
denal uleer.    Jaundice  was  a  symptom  in  hut  one  case  in  the  series. 

The  diagnosis  is  made  maiidy  hy  the  presence  of  hemorrhage  from  the 
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etonmeh  or  iiik«8tiii€,  usually  asHK-iaU'd  with  tollapse.  Perforative  peri- 
tonilis  mfiy  be  due  to  appendicitis  as  well  as  ulrer  and  both  iutostiual 
hemorrhage  and  collapse  may  oc«ur  with  intussusception.  These  sliould 
ho  borne  in  miod  as  two  conditions  wliich  miiy  be  confounded  with  duo- 
denal ulcer.  Polypus  au<I  colitisi  must  also  be  excluded.  The  prognosig 
of  dutHJenal  ulcer  at  present  is  very  bail.  The  finding  of  healed  ulcers 
at  autopsy  proves  that  recovery  does  sometimes  take  place,  but  it  must  be 
considered  rare. 

The  treatment  is  purely  symptomatic;  on  account  of  the  present  un- 
certainty of  diagnosis,  surgical  measures  are  rarely  justifiable. 

TUMORS  OF  THE  STOMACH 

Although  excocdiugly  rare,  tumors  of  the  stomach  occur  in  cliild- 
hoodj  and  are  seen  even  in  infancy,  A  case  of  mnoma  of  the  stomach  in 
a  child  of  three  and  a  half  years  has  been  reported  by  Fiidays4:m.  It  was 
apparently  primary.  The  microscopical  examination  showed  it  to  be  of 
the  siiindk^-celled  variety.  This  writer  could  find  no  otlier  recorded 
case  under  the  age  of  fifteen. 

Ltjmphadenojfm  of  the  stomach  iti  a  racliitic  infant  of  eighteen 
months  has  been  recorded  by  Hollestou  and  Lathan.  There  were  mul- 
tiple tumors  arising  from  the  mucous  membrane  in  the  pyloric  region* 
The  case  in  many  features  resembled  leukemia. 

Six  cases  of  mnver  of  the  stomach  in  cliildren  under  ten  years  are 
collected  in  an  article  by  Osier  and  McCrae.  Fonr  of  these  were  in 
young  infants  ami  iirolialdy  congenital.  One  case,  in  a  child  of  eight, 
presented  the  usual  symptoms  and  lesions  of  the  adult  disease. 

HKMORRHAGK   FROM   THK  STOMACH    iHtmaiemeM) 


The  most  frequent  variety  of  lu^morrftage  from  the  stomach,  that 
is  seen  in  the  newly  born,  has  alrea<ly  been  considered. 

Serious  and  even  fatal  cases  of  gastric  hemorrhage  though  extremely 
rare  may  he  seen  in  older  infants.  The  source  of  the  bleeding  may  be 
small  capilL^ry  hemorrhages  from  the  muixjus  mt*mbrane^  it  may  be 
from  single  or  multii>le  ulcers  ut  the  stomach  or  more  frequently  from 
duodenal  ulcers, 

HcTuorrhages  from  the  stomach  may  occur  in  purpura,  hemophtlia, 
scurvy,  and  rarely  in  malaria.  In  young  girls  about  puberty  it  may  l)e  a 
form  of  vicarious  menstruation.  Occasionally  bhx)d  may  l>e  vomited  in 
eases  of  ht^morrhagic  measles.  Two  <'ascs  are  refK>rted  iu  whiih  fatal 
hemorrhage  followed  the  swallowing  of  a  foreign  body.    In  both,  vomit- 
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iii^'  uf  hUiOi]  CHTurred  hmfx  iifter  I  hi'  (*rittiiuil  a^'idoiit.  In  cine  case  iwn 
and  a  half  years  had  idapj^ud.  Tfie  aiiU>p.sy  jii  this  ease  showed  iinj)at'- 
tion  of  the  foreign  l>ody  and  uleeration  into  the  areh  of  the  aorta.  Spu- 
rious  hemorrhages  nmy  oceur  when  binod  has  heeii  swallowetl  and  tlien 
vomited.  Tlie  sonree  uf  tliis  is  must  freqiu^ntiy  the  nose  ur  pharynx. 
It  may  happen  in  infants  at  the  breast*  when  the  blood  is  drawn  ftom 
a  fiBSure  or  ideer  in  the  nipple.  Tlie  amount  of  blood  vomited  nnder 
tbe&e  eireumstanees  may  l)e  large  eninigh  to  l>e  quite  alarming.  It  may 
be  recognizi^d  by  the  ehiUrs  general  condition  heing  normal,  and  by  the 
presence  of  fissnres  or  nleers  upon  tlie  nipple.  It  may  sometimes  Ik; 
noticed  that  tlie  vomiting  of  blood  follows  nursing  from  one  breast  and 
not  from  the  other. 

Symptoms.— There  may  be  no  symptoms  except  those  of  internal 
hemurrluigi\»  hut  this  is  rare.  1  siially  there  is  VDmitidg  t»f  hhvod,  and 
blood  appears  in  tlic  stinds.  If  the  liemorrhage  is  rapid  and  vomiting 
speeilily  oceurs,  the  hIo€<l  mny  Ivc  of  a  l>rig!it*red  ccilnr.  If  it  has  licen 
long  in  the  stoina(h  it  is  of  a  tlark-hrown  (»r  blark  color  resembliirg 
coffee-grounds,  The  stocils  containing  blood  from  the  stomaeh  are 
hiaek  and  tarry  in  afificaraiicc.  The  general  spuptoms  will  depend  upon 
the  amount  ot  blutid  lost. 

In  a  case  where  blood  is  vomited,  the  first  point  is  to  distinguish  spu- 
rious from  true  gastrir  hemorrhage.  The  nose  and  pharynx,  especially 
its  posterior  wall,  should  he  carefully  examined.  If  the  child  is  at  the 
breast,  the  nipples  should  be  e-xamined.  In  older  children  it  is  im|>ortant 
to  distinguisfi  vomiting  of  I)1o<m?  from  hemoptysis.  This  distinetion  is 
to  be  made  in  ac<iirdaiu'e  with  the  rules  laid  down  in  teJtt-books  on  gen- 
eral medieine.  The  prognosie  is  had  if  the  hemorrhage  is  due  to  ulcer, 
if  it  is  very  profuse,  or  if  it  occurs  in  young  infants.  When  it  occurs  in 
coime<'tion  with  constitutional  diseases  the  progno.^it^  ^kpcnds  u|>on  the 
original    disease. 

Treatment. — Altogether  il\\}  most  clliiicnt  remetly  is  the  suprarenal 
extract.  It  may  he  given  very  freely,  at  least  twu  grains  every  half  hour 
to  a  child  of  one  year.  The  patient  should  be  kept  quiet,  preferably  upon 
the  bacJc;  if  there  are  signs  of  collapse,  stinudanls  may  be  given  hypo- 
derniieally  or  by  the  rectum.  No  food  or  water  should  be  given  by  the 
stomach  for  at  least  twenty-four  hours  after  the  hemorrhage  has  ceased. 


THE  SW.\LLOWING  OF  FOREIGN  BODIES 


Between  the  ages  of  oue  and  four  years  the  hahit  of  swallowing  for* 
eign  substances  is  a  very  common  one.  Hie  variety  of  objects  swallowed 
includes  all  those  articles  which  the  young  cliild  can  reach  and  put  into 
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bis  moutlL  The  most  cooamon  are  delarhtil  part^  of  toys^  marbles,  peb- 
ble's, Ijiittons,  ami  c*uiii8.  Not  only  are  8iieb  ^raootb  artiek'S  swalkwed, 
but  aUo  witli  t-quul  readine6^^,  sliarp  oriew.  sueb  ns  pins  of  every  variety, 
bits  of  glass,  fragments  of  Iwne,  imiU,  and  ^mali  toy  knives  and  forks, 
etc.  At  tbe  time  of  swallowing,  clioking  attaeke,  severe  pbaryngeal  pain, 
and  Rjttietimes  «!ight  bemorrbage  may  oeeiir.  Symfitoras  reft-rable  to 
the  ej^^opbagns  are  very  few.  Nor  in  tbe  stomacb  are  symptoms  ofteu 
excited.  Wbile  passing  tb rough  the  irjtestine  there  may  be  eolieky  pains, 
but  in  tbe  majority  of  instances  Ibere  are  no  symptoms  wJmtever  even 
with  sharp  or  angidar  bodies.  Tmpartion  and  perforation,  wbile  pos- 
sible, are  surprisingly  rare.  The  usual  time  retpdred  for  a  foreign  body 
to  traverse  tlie  intestinal  tract  is  from  four  to  ten  days,  but  it  may  be  eon- 
stderably  longer.  If  tbe  body  swallowed  is  a  smooth  one,  it  passes  the 
spbineter  aid  without  diftitnUy.  But  with  sharp  bodies  tlrere  may  he 
severe  ]*ain  and  sometimes  hemorrhage. 

The  diagnosis  is  often  a  matter  of  murli  dillitulty,  and  witlnnit  an 
X-ray  examination  a  positive  diagnosis  is  impossible.  Very  often  when 
the  physii'ian  is  called  because  this  condition  is  suspectetl  by  parents  the 
alarm  turns  out  to  be  a  false  one. 

It  is  most  surprising  to  see  the  size,  variety,  and  dangerous  ebaraeter 
of  tbe  foreigik  bodies  wbicb  pass  through  the  intestinal  tract  without 
causing  any  symptoms  whatever.  Tbe  expectant  treatment  is  therefore 
by  ail  means  to  he  recomnien<lcd.  Xo  emetics  or  cathartics  slu>uld  he 
administered.  The  diet  should  be  abundant  and  composed  of  articles  of 
food  which  leave  much  residue,  e,  g.,  coarse  cereals,  bread,  and  vegetables. 
Most  of  all,  ofxration  should  not  be  perfornied  or  even  considered  unless 
there  are  derinite  local  symptoms. 

Quite  distinct  from  such  accidental  swallowing  of  foreign  substances 
as  has  just  been  described,  is  tbe  practice  of  pulling  olT  and  swallowing 
fur  from  rugs,  wool  from  toys  or  bbinkets,  shreds  from  clothing,  and  a 
great  variety  of  other  sulistances.  This  habit  is  usually  R^en  in  nervous 
children,  ajid  often  in  those  where  some  gastric  irritation  secnm  to  excite 
an  abnormal  craving.  In  infants  the  quantity  of  the  substance  is  gen- 
erally small  and  usually  it  provokes  vomiting  or  the  material  is  speedily 
passed  by  the  bowel.  In  the  Rabies^  Hospital  a  coloretl  chih]  of  about 
eighteen  months  passed  in  one  day  a  large  mass  of  hair  which  she  had 
pulled  from  her  own  head.  Another  child  in  tbe  same  ward  pulled  into 
shreds  and  swalh>wed  a  large  jmrtion  of  the  foot  of  a  cotton  stix-kijig,  ami 
passed  the  same  l>y  the  bcrnel  the  following  day.  Such  occurrences  are 
not  very  common. 

It  occasiomilly  happens  that  the  Buhstanee  swallowed  does  not  pass 
tin*  bowel  but  forms  an  intestinal  tumor  which  may  give  rise  to  obscure 
and  aometimea  to  severe  symptoms  of  long  duration.    But  more  often  the 
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tumor  forms  hi  the  sUuiiiirli.  Tln^se  gai^trit-  tuinorg  are  usually  roraposed 
of  hair  frnm  the  patient's  own  lK"a<L  They  are  mure  frrcpieiitly  seen  in 
older  ehiidreii  than  in  infants,  ami  usually  in  giris  on  aeconiit  of  tlie  long 
hair.  Many  of  the^e  patients  are  of  the  nervous  type.  The  habit  may 
eontinue  until  a  tumor  of  eonsiderahle  size  may  form,  sometimes  attain- 
ing two  or  three  [Kjunds  in  weight. 

The  symptoms  of  hair  haU  in  the  siomaih  are  vague  until  the  tumor 
is  discovered.  There  are  usiuilly  gastric  distnrhanees  of  a  rather  in- 
defiuite  eharacter.  Epigastric  jjain  is  eommon,  hut  vomiting  is  not 
es|)ecially  marked.  The  general  health  may  sutler  but  little  for  a  long 
time.  The  tnmor  nmy  he  mistaken  for  eancer,  a  displaced  sphn^n  or 
kidney,  fi'ial  in*  pact  ion,  or  a  tnmor  of  the  omenlnni.  A  correct  diagnosis 
is  seldom  made  until  operation  is  dojie.  In  a  few  instances  the  tumor 
has  disappeared  after  catharsis.  If  operation  is  done  the  outcome  i& 
almost  always  favorable. 


CHAPTER   VI 
DISEASES    OF    THE    IXTESTINES 
MALFORMATIONS  AND  MALPOSITIONS 


Maiformatioxs  are  not  very  freqiuMit,  but  are  of  great  variety. 
With  the  exception  of  those  situated  at  the  lower  end  of  the  intestine 
they  are  not  of  much  practical  importance,  for  the  condition  is  such 
ordinarily  as  to  be  incompatible  witli  life.  Malformations  may  he  met 
with  at  any  p^oint  in  the  eanah  hot  most  frequently  in  the  rectum  and 
anus.  Aside  from  these,  malformations  of  the  large  intestine  are  much 
less  common  than  those  of  the  small  intestine, 

Halformations  of  the  Eeetum. — In  Fig.  ^2  are  shown  tlie  usual  vari- 
eties of  malformation  of  the  rectum.  The  most  freqnent  is  atn^ia  of 
the  anus  (I).  In  this  the  cutaneous  septum  has  not  lH.H*n  absorbed,  but 
the  intestine  is  normal  to  its  lower  extremity.  This  form  is  readily 
curable  by  a  surgical  operation.  In  tlie  next  variety  (2)  the  cutaneous 
orifice  and  the  lower  part  of  the  reetnm  are  normal,  !nit  a  membrane 
separates  this  i^H>rtion  from  the  upper  part  of  the  gut ;  tins  is  usually 
situated  within  two  or  three  inches  of  the  anus.  The  bulging  of  the  lower 
part  of  the  distended  intestine  can  usnally  Ijc  felt  by  the  finger  in  the 
rectum,  and  a  simple  division  of  the  membrane  hy  a  guarded  bistoury 
may  relieve  the  condition.  I'be  third  form  (*^)  is  more  serious.  Here 
the  rectum  terminates  in  a  blind  pouch  at  a  variable  distatu-e  from  the 
anus,  and   is   represented   below   by  an   impervious   libroiis  cord.     The 
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Fig.  32, — Malformation**    of    tbk    REcrtrif. 
A»  aiiu»;  H.  rectum. 


tlirt;?iKKsis  of  this  tonditinn  can  not  positively  lie  made  without  oppnir»;sj 
Iht*  abdominal  r-avity.  The  hul^nng  of  tiie  if)ti'8tim.'  apprisiahlo  by  tlio 
finger  in  the  rednm,  is  the  only  point  whirh  difTerentiatps  the  preceding 
variety  frora  this  one.  Instead  of  atresia  of  the  reetum  there  may  he 
stenosis  of  varying'  degrees,  whi(  h  may  give  rise  to  the  usual  symptomg 
of  stricture.     This  ii$  often  curable  by  dilatation. 

Malformations  of  the  Small  Intestine. — There  may  be  steoosiH  or 
atresia  at  any  |>oit)t.  ofti'ii  at  many  points.  Ohstruetioo  is  much  more 
frequent  in  the  ui>per  than 
in  the  lower  jmrt  of  the 
small  intei-tine,  the  most 
eommon  seat  being  the  duo- 
denum. Atresia  is  more 
often  seen  than  stenosis, 
Tiiere  may  be  a  single  point 
of  olistriktioiu  or  the  Inmen 
of  tire  intestine  may  be  oh- 
1  iterated  for  a  eon  si  der  able 
distanee,  tlie  intestine  being 
repri's*'ntHl  only  by  a  tibronfi 

cord  whirh  ronnect.s  the  two  open  {lortions,  or  there  may  be  no  con- 
neetion  between  them.  In  all  etise^  the  intestine  above  is  found  very 
greatly  distended,  while  that  below  is  empty  and  nsnally  atrophied.  The 
causes  of  thei^ie  multiple  deformities  are  nuiinly  two — fetal  peritonitis 
and  volvulus.  In  fetal  peritonitis  there  are  usually  fonnd  bands  of 
aiihesions  betwL'en  the  intestinal  eoili^,  and  between  the  intestine  and 
the  solid  viscera.  Syphilis  has  been  assigned  as  a  eaust*  in  many  cases. 
Volvuhis,  or  a  twisting  of  the  intestine  during  its  development,  is  a 
more  satisfaetory  explanation  of  the  njajority  of  (lie  easps,  espeeially 
when  there  are  multiple  points  of  atrei^ia.  All  these  conditions  are 
beyond  the  reaeh  of  surgical  treatment.  The  symptoms  app<»ar  sm^ii 
after  birth  and  are  those  of  intestinal  obstmetion.  Tfie  higher  tlie  point 
of  obsitruetion  the  shorter  the  duration  of  life;  it  is  rarely  more  than  a 
we*»k  in  any  ease  of  atresia;  in  stenosis  it  may  be  two  or  three  monflis, 

MfrkvVs  Divertirulurn^ — This  is  the  remains  of  the  omphalomesen- 
teric duet,  which  in  fetal  life  forms  a  communication  Iwtween  the  intes- 
tine and  the  umbilieal  vei^iele.  It  is  given  off  from  the  ileum,  usually 
alxnit  a  fi»ot  above  the  ileo-eeeal  valve.  Most  frequently  it  exists  as  a  * 
blind  jxiuch  from  one-half  to  two  or  three  inches  long,  communicating 
wrUi  the  intestine.  At  the  extremity  of  Hiis  there  may  be  a  fihrou!*  conl, 
which  is  free  in  the  abdominal  cavity  or  attached  to  the  umbilicus.  In 
other  cases  the  diK't  may  remain  pervious  quFte  to  the  umbilicus,  so  that 
th^re  h  a  focal  fistula.  Prolapse  of  the  mucous  membrane  of  the  duct 
13 
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may  lead  to  an  iimbilicul  tumor,  ilesoribcrl  elsewhere.  Meekers  diver- 
tieulyni,  ef^peeiallj  when  present  as  a  cord  ooiuiectiii}^  tlie  ileum  with  tlie 
umbilicus,  may  comfiress  a  coil  of  intestine,  leading  to  obstruction  or 
even  straiicrulatioiL    This  may  occur  in  infancy  or  later  in  life. 

Malpositions, — The  ascending  colon  may  l>e  found  upon  the  left  side. 
There  may  be  a  complete  transposition  of  the  abdominal  viscera.  In 
eases  of  congenital  umbilical  hernia  a  large  part  of  the  intestines  may  be 
found  in  the  tumor,  and  in  diaphragmatic  hernia  they  may  be  in  the 
thoracic  eavity. 

DIAREHEA 

The  terra  diarrhea  i»  u^efl  to  include  all  conditionfl  attended  by  fre- 
quent loosK'  evacuations  of  the  bowels.  These  depend  upon  an  increase 
in  peristalsis  and  in  the  intestinal  secretions. 

The  im])ortanee  of  diarrhepl  diseases  in  children  can  best  be  appre- 
ciated by  reference  to  the  following  table,  sliowing  the  mortality  of  diar- 
rheal disease  In  children  under  two  years,  as  comimred  with  that  from 
certain  infectious  diseases  for  all  ages. 

Deaths  in  New  York  City  for   Five  Yean 

Measles,  all  ages 3,378 

Scarlet  fever,  all  ages 4,152 

Pertimsia,  all  ages 2,000 

Typhoid,  all  ages 3,523 

Diphthcriii,  all  iigea 10,277 

Total  deaths  from  five  di»caflea 23,330 

Diarrheal  disease  under  two  years  ♦ . , , , ,.....,.    20,563 

There  are  several  important  underlying  factors  upon  which  diarrheal 
diseases  depend.  Their  greatest  frequency  belongs  to  the  first  year  of 
life;  and  after  the  second  year  a  notable  diminution  l>oth  iu  frequency 
and  severity  is  seen,  and  a  fatal  outcfjme  is  relatively  rare.  The  extreme 
gusceptihility  in  infancy  is  due  to  ee%'eral  causes.  The  digestive  organs 
are  severely  taxed  to  provide  for  the  needs  of  the  growing  Ijody,  The 
mncous  membrane  of  the  gastro-enterie  tract  of  all  infants  is  very  deli* 
cate  in  structure,  and  even  in  those  with  grjod  health  is  exceedingly 
vulnerable.  This  vnlneraljility  is  enormously  increased  in  the  very 
young,  and  in  those  who  are  feeble,  delicate,  or  sutfering  from  any  form 
of  digestive  disorder.  The  mucous  membrane  of  the  digestive  tract  is 
furthermore  constantly  exposed  to  injury,  either  mechanical  or  chemical, 
and  to  infection. 

Everything  which  lowers  the  general  vitality  increases  the  liability  to 
diarrheal  disea.^^s.  Chronic  disorders  of  digestion,  marasmus,  malnutri- 
tion, and  rickets  are  especially  important  factors. 
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The  most  gtrikirijc^  fact  alK>ut  tliarrheal  diseases  is  their  prevalence 
<!uriiig  the  summer  season.  This  is  graphii-ally  shawn  in  Fig.  33,  where 
are  given  hy  months  the  mortality  recorde  from  this  cause  for  New  York 
City  for  ten  years. 


a    JfttiH    ypb.  Mar.  Apr.  Hfcj.  Jtta#.  July*  Aug.  Srpt,  (Xt,    Tfo-r.   t>ee. 


S16      ni      St      MS       m    IIOS    U.ISi  SSM    Ml      1T13     6M      iU 


Fio.  3a.— MoKTALiTY  ruohi  DiARRHKAi.  DiftRASSS  IN  New  YoRic  FOE  Ten  Ybars  1H 
Children  Undkh  Five;  Compahed  with  tbk  Meaj«  Tempebature  for  tbe  Same 
Period,     — ,  mortality; ,  meftii  tempertiiure.     (Seibert.) 

While  diarrheal  diseases  are  met  with  in  all  seasons  they  regularly 
inercase  with  the  advent  of  hot  weather.  In  this  couDtry  the  higher 
summer  temperature  of  the  inland  cities*  Philadelphia  and  Chicago,  h 
associated  with  a  higher  mortality  from  diarrheal  diseases  than  is  seen  in 
Boston  and  New  York  with  a  lower  range  of  temperature.  Thns  in 
Philadelphia  and  Chicago  32  per  cent  of  the  deaths  under  one  year  have 
heen  due  to  diarrheal  diseases;  while  in  New  York  but  27  per  cent,  in 
Boston  but  VJ  per  cent,  aftd  in  Londf»n  but  1.1  |ht  n'lit  have  Iwi-n  from 
this  cause.  The  hirge  cities  of  nortltern  Kunip*^ — London,  l^aris  and 
Berlin — witness  nothing  like  the  mortality  from  diarrheal  diseases  seen 
in  the  large  cities  of  the  Fnited  States. 

How  atmoHphcrie  heat  acts  in  causing  diarrbeal  distjases  ts  not  yet 
entirely  settled.  It  was  long  the  prevailing  opinion  that  it  was  the  etTiTt 
of  heat  upon  the  infant's  food,  especially  tbe  bacterial  contamination  of 
cow*s  milk,  that  was  the  chief  cause  of  diarrhea  in  summer.  Without 
doubt  thoroughness  of  milk  inspection  and  the  general  use  of  sterilized 
milk  in  summer  have  materially  reduced  the  mortality  from  this  cause. 
But  notwithstanding  all  the  attention  given  to  food  there  remains  an 
enormous  summer  mortality  from  diarrhea.  From  the  most  recent  study 
of  this  question  the  conrlusion  seems  irresistible  that  heat  it^self  has  a 
direct,  injurious  etlect  upon  tbe  infant,  and  that  it  is  not  so  much  the 
outdoor  temperature  whit-h  t^junts  as  the  stagnant  heat  of  apartments  in 
whiih  the  infant  lives  night  and  day.  Tbe  eifeets  of  heat  are  intensified 
by  want  of  ventilation  and  all  unhygienic  surroimdings.     Heat  under 
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theae  fonditions  acts  as  a  powerful  dt?prcssant  of  the  vital  forces,  dis- 
turbing Tnetaboligiii,  causing  indigestion  and  diarrhea. 

T>iarr}ieal  tliscascg  are  especial ly  seen  in  cities,  for  tlicrc  arc  couihiiuMl 
the  eoutlitions  of  poverty »  neglect,  bad  food  and  bad  hygiene,  all  of  wliieh 
are  important  causes.  That  overcrowding  and  bad  housing  in  our  large 
cities  are  not  the  chief  factors  is  shown  by  the  fact  that  the  death  rate 
from  diarrheal  diseases  is  often  higher  in  smaller  places,  especially 
factory^  towns,  Uian  large  cities*  Tims  in  New  York  State  it  has  been 
higher  in  Troy,  Coliocs  and  Xewburgh  than  in  Kcw  York  City;  and  in 
Massachusetts?,  higher  in  Fall  IJiver  and  Lowell  than  in  Boston. 

Artificial  fecfling  is  an  etiological  faetr>r  of  the  first  importance.  I^ees 
than  5  per  cent  of  the  severe  cases  of  diarrhea  are  among  the  brca>=t-fcd» 
and  fatal  cases  among  the  exclusively  breast-fed  are  really  rare,  no  matter 
how"  bad  tlie  surroundings  or  how  ignorant  the  mothers*  Breast-feeding 
requires  but  little  experience,  and  may  1)0  very  successfully  done  even  by 
tliose  with  a  very  low  grade  of  intelligence  and  among  the  poor;  but 
artificial  feeding  ig  not  successful  unless  done  with  much  intelligence 
and  experience  and  also  with  gofKl  milk- 
It  is  in  fartory  towns,  w^here  the  mothers  work  away  from  their  homes 
and  as  a  consequence  breast-feeding  is  either  not  practiced  at  all  or  only 
for  a  short  time,  and  where  artiMcial  feeding  is  usually  badly  done,  that 
we  see  the  highciit  mortality  from  diarrheal  diseases,  7'hese  conditions 
do  not  depend  upon  the  size  of  the  town  and  compared  with  them 
housing  is  of  secondary  importaoce. 

Next  to  the  kind  of  feeding  as  a  cause  of  diarrhea  must  be  plaqed 
gross  or  involuntary  neglect  or  want  of  proper  care.  Ignorance  and 
stupidity  are  large  elements  in  the  failure  of  artificial  fci^ling  among 
t!ie  poor.  The  simplest  rules  of  hygiene  are  eiUicr  unknown  or  ignored. 
The  importance  of  cleanliness,  fresh  air,  regularity  and  quiet  is  not 
appreciated.  TTuder  such  conditions  an  infant,  though  often  strong  and 
healthy  at  birtli,  soon  falls  into  a  condition  of  malnutrition  or  marasnms 
with  sucli  fiH'ble  resif5tance  that  ho  readily  succumbs  to  the  depressing 
influences  of  the  first  hot  weather,  the  inteMinal  tract  being  the  most 
vulnerable  point. 

But  all  the  other  factors  mentioned — artificial  feeding,  overcrowding, 
bad  hygienic  surroundings  and  neglect — exist  the  year  round,  yet  diar- 
rheal diseases  are  prevalent  only  in  summer.  We  must  therefore  consider 
the  direct  or  indirect  effects  of  atmospheric  heat  as  the  primary  exciting 
cause  of  paramount  importance,  the  other  conditions  acting  as  secondary 
or  predisposing  causes. 

The  role  of  impure  milk  .is  so  important  as  to  demand  further  dis- 
cussion ;  that  it  can  cause  diarrhea  in  infants  is  a  fact  that  is  established 
beyond  question.    We  have  seen  every  one  of  twenty-tliree  healthy  chil- 
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^V        drcn,  all  over  two  years  old,  ofcupYing  one  dormitor}'  cottage,  ailackcd               ^^M 
^B         iji  a  single  day  with  diarrhea,  wliirli  wai^  lra(*er1  to  thts  eaii8c\                                    ^H 
^B               When   Oio  eiiorituum   Imiteriu)   cutit^imiiiatioit  of  milk  begati   to   he              ^^M 
^H        appreeiated,  it  was  thutight  that  in  ihm  was  to  be  found  thi^  real  eaiisu              ^^M 
^H         uf  the  prevalence  and  fatality  of  diarrheal  diseases  in  summer.     This              ^^M 
^H         helirf  carried  wilh  it  the  expectation  t!int  by  furnishing  to  every  arti-              ^^M 
^H         fn- (ally-fed  infant  a  clean,  frcBh  milk«  or  milk  which  had  been  pasteurized              ^^M 
^H         or   sterilized.    Ibis   great   cause   of    infant    mortaHty   eould    largely   be               ^^M 
^H        removed.     It  is  true  ihat  a  great  rcductiun  in  infant  mortality  from              ^^M 
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^m           FiQ.  34.— Deaths  Under  Otnt  Ymar  pbr  1.000  or  Population  Undkr  Ork  Year,                 ^^M 
^H                   New  York  City.     A  oompRrison  of  aummer  deaths  from  nXl  cauaea  with  aummer                  ^^H 
^H                  deaths  from  diArrhoal  diBenfief  for  R  peiiod  of  twenty  yean.                                                           ^^H 

^1         summer  diarrheal  diseases  has  been  effected  during  the  last  two  decades;               ^H 
^H         but  it  \B  alno  true  that  there  has  hecn  quifc  as  great  a  reduction  in              ^H 
^m         infant  mortality  in  other  seasons,  and,  in  sunnnur,  from  other  causes               ^^M 
^M         tlmn  diarrheal  digea^ea.     (Fi^.  34.)     This  leads  us  to  question  whether               ^H 
^M         the  liacterial   contamination   of  milk    is   the   ^cat  cause   of   diarrheal                ^H 
^1         dij^ease^^  and  wliether  the  lowered  mortality  in  summer  has  not  been               ^H 
^m         brought  abcjut  quite  as  much  by  other  conditions,  such  as  better  hygiene                ^H 
^m         and  care  and  a  JH'tter  undcrstandinjif  of  infant-fi^diiig,  as  by  the  ex-               ^H 
^H         cluiiion  of  germs  from  niitk  t)r  their  de>;t mention  by  heat.                                          ^H 
^M              In  the  years  VMn  to  ]!)tKl  an  investigation*  was  undertaken  by  The               ^H 

^B               *  The  full  report  wa^  published  by  Purk  and  Holt  in  the  Medical  N^wt,  Dc-                 ^H 
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Rockefeller  Institute  and  tlie  Iloalth  Dcpartmont  of  ^qw  York  to  seeure 
data  regarding  the  fnllowiog  point.s:  (!)  'Vhe  rostilts  in  infant-feeding 
obtainc^d  with  milk  of  clrfrm-nt  (legrees  uf  purity  buth  in  winter  and  in 
sunimer,  as  shown  by  tfie  gain  or  loss  in  weight,  the  anioniit  of  gastro- 
intestinal disturbance,  and  the  death  rate;  (2)  Ihe  relation,  if  any, 
existing  tietwef^n  the  iinmber  of  bacteria  present  in  the  milk  and  the 
frequency  of  diarrheal  dtwase;  (3)  whether  any  organ ibm.s  with  patho- 
genic properties  could  he  found  in  milk  to  which  diarrheal  disease  could 
be  ascribed  as  a  cause;  (I)  whether  the  prartice  of  beating  niilk^pas- 
teurizatiou  or  sterilization — affected  the  residts  obtained  with  any  given 
milk;  (5)  to  what  degree  older  children  as  well  a^  infantB  were  affected 
by  bacterial  contamination  of  nn1k. 

Observations  were  made  upon  5r»2  bottle-fed  infants  living  in  tene- 
ments of  New  York;  202  were  observed  in  winter  and  390  in  summer. 
The  infanti?  were  well  when  the  observations  were  begun,  and  were 
watched  for  a  period  of  about  three  niontb^,  being  visited  regularly  by 
physicians.  Samples  of  milk  as  fed  were  frequently  examined  as  to  the 
number  and  character  of  the  bacteria  present.  Observations  were  pos- 
sible upon  infants  taking  (1)  condensed  milk,  (2)  the  cheapest  grade  of 
store  milk,  (3)  a  better  grade  of  milk  delivered  in  bottler,  (4)  the  best 
bottled  milk  sold  in  the  city,  all  of  tlie  above  being  prcjiared  at  liome, 
(5)  milk  modified  at  milk  stations  and  dispensed  in  separate  feeding- 
l>ottles. 

During  the  winter,  the  mortality  was  but  2M  per  cent,  and  in  but 
one  ease  was  death  due  to  disease  of  tlie  digestive  tract.  The  health  of  the 
infants  observed  was  not  aj>]>riKiably  alfected  by  the  kind  of  milk  nor 
by  the  number  of  l>acteria  which  it  contained.  The  ditTerent  grades  of 
milk  varied  much  less  in  bacterial  contamination  in  winter  than  in 
summer,  the  cheap  store  milk  averaging  only  about  750,000  per  c,e. 

During  the  summer,  the  mortality  was  10,5  per  cent,  four-fifths  of  the 
deaths  bt^ng  due  to  diarrheal  disease.  The  worst  results  were  st*en  in 
those  wdiose  food  was  either  the  cheap  grade  of  Btore  milk  or  condensed 
milk,  and  in  those  who  received  the  poorest  care. 

The  number  of  bacteria  which  milk  may  contain  before  it  becomes 
noticeably  harmful  to  the  average  infant  in  sinnmer  is  not  at  all  uniform. 
Of  the  usual  varieties  present,  no  strikingly  deleterious  results  were  seen 
until  tire  number  a]>proacbed  the  one  million  mark.  But  much  aljove 
this  point  injurious  efTects  were  usually  manifest.  Below  it  other  factors 
seemed  of  greater  importance  in  producing  diarrhea.  Thus  in  condensed 
milk  the  bacterial  contamination  was  relatively  small,  yet  the  results 
were  almost  as  bad  as  with  the  most  highly  contaminated  milk. 

No  relationship  could  lie  discovered  between  atjy  special  forms  of 
bacteria  present  and  the  health  of  children  or  the  oc^currenee  of  diarrhea. 
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To  lest  the  elTtHi  of  liuating  milk,  oh.servalion^  Avere  niade  during 
Iwo  summers  upon  l>2  iiifantg  taking  milk  prepared  at  a  milk  station.  It 
wan  from  a  good  farm,  and  bad  Ihx^ii  kept  prci[H?rIy  eooled.  The  infants 
wtTe  divided  into  two  groups  b.s  nearly  alike  as  possible.  To  one  group 
the  milk  was  given  pasteurized  {lt)5°  F,  for  thirty  minutes),  to  the  other 
group  the  mme  milk  was  given  raw.  All  the  infants  were  well  at  the 
heginning  of  the  period  of  ohservation.  The  results  are  shown  in  the 
following  table: 


Food. 

Total 

Number  of 

Id  fan.  141. 

liemairMHi 

WpII  Entire 

SummoT, 

Had 

DiarrtMw. 

Avenvo 

DftyH 

Deatb 

Pa8t-euri*€KJ  milk  eotitaining  1,000 
to  ^SCJ.tXX)  bacteria  jjer  c.i!.  at  the 
time  of  UfM3 , .    

41 
51 

31 
17 

10 
34 

4 

IVi 

I 

Haw  milk  pontainmit  1 ,200,000  to 
2i},(m)SW}  bacteria  per  c.c.  td 
tiie  time  of  use .,..«,......,,. 

2    ' 

Thirteen  of  the  fifty-one  infants?  on  raw  milk  were  cliauged  before 
tlie  end  of  the  season  to  pasteurized  milk  beeause  of  sc^rious  diarrhea; 
but  for  this  the  results  with  raw  milk  would  have  1>een  even  more  un- 
favorable. A  similar  experiment  was  marie  a  third  season  with  almost 
identical  results. 

Althougli  the  number  of  cases  is  not  large,  the  results,  which  were 
praeticallj  uniform  for  tlirec  sucecssivo  seasons,  show  unmistakably  that 
iu  hot  weather  raw  milk,  altboiigti  from  a  good  source*  but  at  the  time 
of  feeding  highly  contaminated  with  bacteria,  causes  illness  in  a  much 
larger  number  of  cases  than  when  it  has  been  previously  heated. 

After  the  first  two  ye^rs,  children  arc  murh  less  affected  by  Imcteria 
iu  milk*  The  observations  seemed  to  show  that  milk  from  healthy  cows, 
prodnced  un^ler  cleanly  conditions  and  kept  at  a  teni{>erature  below 
fiO^  F*,  although  containing  large  numbers  of  bacteria,  sometimes 
amounting  to  many  millions  per  c.c.,  might  be  taken  in  considerable 
quantities  and  for  long  periods  by  children  over  three  years  old,  without 
any  appreciably  harmful  effects.  A  single  example  is  typical  of  a  number 
of  observations  made.  An  orphan  asylum,  containing  fi50  children  from 
three  to  fourteen  years  old,  used  during  an  entire  summer  milk  in  whi<'h 
the  bacteria  ranged  from  ^>,OOOJ)00  Ui  "20,000,000  per  e.e. ;  yet  during 
this  period  there  ocrurnMl  no  ease  of  diarrhea  of  sulTicient  severity  to 
call  a  physician.  The  milk  was  kept  cold,  but  was  given  without  steriliza- 
tion. Mere  numl»er??  of  bacteria  certainly  appear  to  count  for  much  less 
than  was  once  supposed.  But  the  fact  should  not  be  overkwiked  tliat 
milk  abounding  in  bacteria  because  of  careless  handling  is  also  always 
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liable  tu  fcnitiiiii  patliogeiiic  organisms  derived  from  liumaii  or  animal 
gourdes. 

These  observations,  continiied  fcir  three  seasons  and  giving  each 
sumincr  nearly  iclciiiiual  results?,  indieate  that  we  are  to  seek  elsewhere 
than  in  a  moderate  bacterial  eon  tarn  inat  ion  of  milk  the  great  cause 
of  Slimmer  diarrheas.  Though  it  is  clear  that  excessive  bactjerial 
eontaniinatiun  is  highly  detrimental  to  infants,  we  must  certainly  look 
to  the  other  factors  for  the  explanation  of  a  very  large,  possibly  the 
largest,  proportion  of  the  eases.  Of  t}ie  other  exciting  causes,  atmospheric 
heat,  especially  the  stagnant  heat  of  Iiouscs,  is  clearly  Jir.st  in  importance. 
This  may  act  by  so  interfering  with  normal  digestion  and  metabolism 
as  to  lead  to  the  formation  within  tfie  body  of  injurious  substances  which 
excite  diarrhea;  w  it  may  favor  the  excessive  growth  of  bacteria  ordi- 
narily present  in  the  digestive  tract.  In  this  gronp  of  cases  the  role 
of  the  bacteria  seems  to  he  secondary,  though  perhaps  a  very  important 
^oue.  According  to  ibis  hypothesis,  the  exciting  cause  of  the  diarrlieas 
under  consideration  is  not  something  introduced  from  without,  but  some- 
thing produced  within  the  body  itself. 

From  the  foregoing  discussion  tlie  measures  to  be  employed  in  the 
prevention  of  diarrheal  diseases  are  inferrctl.  In  the  order  of  im{>ortatice 
they  are  as  follows : 

1.  Enc*ouragement  of  maternal  nursing  and  the  adoption  of  measures 
to  make  this  possible,  particularly  during  the  summer  months, 

2.  Education  of  mothers  in  all  matters  relating  to  ttie  care  and 
hygiene  of  infants,  best  through  the  agency  of  the  milk  station  and  the 
visits  of  a  trained  district  nurse. 

3.  Adt^quate  supervision  of  the  milk  supply,  the  general  use  of  pas- 
teurized or  sterilized  milk  during  the  summer;  and  furnishing  good  milk 
to  those  too  poor  to  pay  for  it. 

4.  Instruction  of  mothers  in  regard  to  the  care  of  no  Ik  in  the  home 
and  in  all  matters  of  artillcial  feeding. 

5.  The  constant  supervision  of  artificially-fed  infants  eitlicr  in  the 
milk  station  or  l>y  visits  to  the  home. 

The  adoption  of  these  measures  and  their  application  on  an  extended 
scale  by  an  efficient  organization  has  resulted  in  a  very  great  reduction 
in  the  deaths  fr<mi  diarrheal  diseases  wherever  they  have  been  tried. 
Nowhere  have  such  results  been  achieved  as  in  New  York  City,  wlu^re 
the  summer  mortality  in  infants  under  one  year  has  fallen  in  the 
Boroughs  of  ^fanhattan  and  Bronx  from  an  average  of  lOfj*)  for  the 
three  years  1908-10  to  an  average  of  Hi)2  for  the  three  years  191x^-14. 
(See  Fig,  5,  Chapter  on  Infant  ^fortality.)  These  figures  represent  the 
actual  number  of  deaths  and  take  no  account  of  the  increase  ir^  popula- 
tion* 
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Aiiutber  i^ruiip  of  diarrheal  clisca*i<\'?  18  seen  which  may  be  due  ta  in- 
fi'rtitui  ititrodiUTMl  friiiii  without,  thruugh  water,  milk,  or  other  ftnyd; 
Ui  Dwnii  the  term  dysentery  h  more  often  applied.  These  cases  have 
bt^en  found  to  he  aH^ociated  with  defhiite  bacteria  or  araehae.  It  is  likely 
til  at  iutesLijiul  disease  of  this  type  may  gupervene  upon  other  forms. 


ACUTE  INTESTINAL  INI>IGESTION  AND  DIARRHEA 

The  term  intestinal  indigestion  is  not  an  accurately  descriptive  one 
hut  ifl  ag  satisfactory  as  any  that  has  been  proposed  until  more  exact 
knowledge  as  to  the  etiology  and  pathology  of  the  condition  h  available. 

Tlie  easea  included  in  this  chapter  comprise  many  types  wliicli,  how- 
ever, are  closely  allied  ami  j^bade  into  one  another.  Though  the  extremes 
rf  the  series  ditfcr  as  widely  as  possible,  yet  intermediate  types  of  almost 
every  grade  are  met  with.  They  are  discussed  under  a  single  lieading, 
since  they  have  no  essential  anatomical  difTerenres,  nor.  so  far  as  yet 
detemiined,  do  they  ditler  etiolugtcally-  Some  of  the  attacks  are  so 
mild  in  character  that  in  children  with  normal  resistance,  and  rereiving 
prompt  treatment,  they  may  last  but  a  few  hours.  On  the  other  band, 
they  may  be  so  rapid  in  dcveh^pnieiit  and  so  severe  as  to  residt  in  death 
in  a  few*  hours;  or.  beginning  with  leas  intensity,  they  may  be  the  start- 
ing point  of  prolonged  functional  disorders  or  may  prepare  the  way  for 
the  development  of  infectious  processes. 

Etiology, — The  most  important  can^s  have  bei^n  mentioned  in  the 
foregoing  discussion  on  the  (leneral  Etiology  of  Diarrheal  Diseases.  A 
predisposition  to  attacks  is  furrdshed  by  summer  we-ather.  a  delicate  con- 
stitution, and  any  pre\iou8  derangement  of  digestion*  The  exciting  cause 
of  an  attack  may  be  the  use  of  improper  food,  overfeeding  or  some  sudden 
change  in  fmid  as  in  weaning:  but,  the  food  remaining  unchanged,  it  is 
often  other  influences  affecting  the  child,  inch  as  summer  heat.  The 
most  striking  thing  about  these  cases  is  their  prevalence  during  hot 
weaiher.  Year  after  year  for  generations  have  been  rejH'ated  in  New 
York  the  conditions  which  are  graphically  rcprestmted  in  Fig,  31^  vix., 
an  epidemic  which,  beginning  in  June,  ni])idly  imreases  in  severity^ 
reai'hing  its  height  in  July  or  August,  from  which  time  it  ilinn'nishe* 
steadily,  regularly  coining  to  an  end  in  Septend>er. 

Despite  the  fact  that  since  ISHH  many  series  of  bactcriolntri(  al  studies 
of  the  intestinal  discharges  have  been  made  by  IttMiker  and  by  Park  in 
thjg  cxiuntry,  by  Eseherich,  Baginsky,  and  others  in  Germany,  our  knowl- 
edge of  this  subject  is  still  very  inc*<>mple(e.  So  far  as  is  now  known, 
no  one  form  of  bacteria  can  be  assigned  as  the  lause  of  this  group  of 
diarrheas.     There  aeema  to  be  evidence*  that  the  Hhiga  bacillus  may 
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to  the  etoiiiarh.  Iti  oldt^r  children  it  is  not  ujicommon  to  see  t!ie  in- 
testinal eyniptoms  alone.  In  infants,  if  the  attack  develops  enddenly, 
gastric  syniptuins  are  nsnally  present;  if  mure  grathiaily,  tliey  are  usually 
ahsent.  The  local  symptoms  are  colicky  ]>ain,  tynipanites.  and  later 
diarrhea.  The  const itntional  eyniptoms,  prostration  and  nervous  dis- 
turbances, are  Flight  or  absent.  Pain  is  indicated  by  the  sharp,  piercing 
L-ry,  great  restlessness,  and  drawing  up  of  the  legs.  Tympaniti^s  is  rarely 
very  marked.  The  stools  are  always  increased  in  number  and  are  from 
fotir  to  twelve  a  day.  If  more  frequent  they  are  very  small.  The  first 
stools  are  more  or  less  fecal,  but  tliis  character  is  swm  lost.  The  color 
is  at  first  yellow,  then  yellowish-green ,  and  finally  often  grass-green. 
This  color  is  due  to  biliverdiiL  If  tJie  child  has  ijcen  taking  milk,  masses 
of  undigested  milk,  cliielly  fat,  are  present.  The  reaction  of  the  stools 
is  almost  invariably  acid*  The  odor  may  be  smir,  or  it  may  be  foul. 
The  stools  are  mmh  thinner  than  normal,  and  often  frothy  from  the 
presence  of  gases.  Blood  is  not  prcscjit,  nor  is  much  mucus  seen,  unless 
the  symptoms  have  lasted  several  days.  The  mi(  rosro{>e  sliows,  in  addi- 
tion to  food-remains,  epithelial  cells,  usually  of  the  (vlindrical  variety, 
which  are  numerous  in  proportion  to  the  severity  and  duration  of  the 
attack.     The  bacteria  are  the  ordinary  forms  found  in  the  feces. 

The  course  and  termination  of  the  disease  depend  upon  the  previous 
condition  of  the  patient,  the  nature  of  the  exciting  cause,  and  the  treat- 
ment employed.  In  a  previously  healthy  child,  if  the  cause  is  at  once 
removed  and  proper  treatment  instituted,  the  severe  syraptomg  rarely 
la^t  more  than  a  day  or  two,  and  in  four  or  f[\Q  days  the  patient  may  be 
tjuite  well.  In  delicate  infants,  a  severe  attack  of  acute  intestinal  in- 
digestion in  the  hot  season  is  likely  to  prove  the  first  stiige  of  a  patliolog- 
ical  process  which  may  continue  until  serious  organic  changes  in  the 
intestine  have  taken  plarc  This  result  may  not  follow  the  first  attafk, 
but  one  is  often  succeeded  by  others  until  it  occurs.  If  circumstances 
are  such  that  proper  dietetic  treatment  and  general  hygienic  measures 
can  not  be  carried  out,  this  termination  is  very  common. 

In  older  children  most  of  the  cases  seen  are  of  the  milder  type.  The 
onset  is  often  with  vomiting;  pain  is  generally  mild  and  precedes  diar- 
rhea by  several  hours.  It  is  seldom  localized  but  is  more  often  referred 
to  the  navel.  The  stools  are  loose,  frf^uent^  and  contain  undigested 
food,  and  are  of  almost  every  eonreivable  color  and  variety.  The  tem- 
perature, if  elevated  at  all,  is  so  only  for  a  short  time.  There  is  anorejcia 
and  a  coated  tongue.  With  proper  treatment  the  attack  is  usually  over 
in  a  few  days.  It  is  very  scddom  followeil  by  the  severer  types  of  diarrhea, 
as  is  80  commonly  the  case  witli  infants. 

The  Severe  Form, — This  may  follow  after  several  days  of  an  ap- 
parently mild  attack^  especially  during  hot  weather  or  if  improperly 
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treated-  In  the  cases  developing  suddejily,  tlio  tlinical  picture  is  quite  a 
definite  one. 

An  infant  Is  re^itless?,  cries  niutlu  elneps  hut  a  few  niiuutcs  at  a  time, 
and  seems  in  ilislress.  Tlie  wkin  h  hut  and  dry,  tlie  lemperature  rises 
rapidly  to  10*^°  or  103*^  F„  sometinieg  to  100"*  F,,  and  all  the  symptoms 
indieate  the  onsiit  of  s^nne  serious  illnoss.  Tie  nmy  lie  in  a  dull  stupor, 
with  eye8  sunken,  weak  pulsL%  nml  general  relaxation,  or  there  may  be 
restlessness,  exeitement,  and  even  eonvulsions.  There  may  he  great 
thirst,  so  that  evfrythincr  olTered  is  ea^iTly  taken,  or  everything  may  be 
refused.  \'(iniitiii^^  may  be  an  early  and  important  symptom.  It  is  first 
of  food,  often  that  whieh  was  taken  many  hours  before;  retching  eon- 
tinues  even  after  the  ^tomaeh  tms  been  emptied,  go  that  mucus,  serum, 
and  sometimes  hile  may  lie  ejeeted.  Vomiting  does  not  usually  persist 
throughout  the  attack,  and  in  many  cases  it  is  absent  altogether.  Diar- 
rhea is  sometimes  delayed  for  several  hours  after  the  beginning  of  the 
grave  constitutiiinal  syniptonis.  At  first  there  are  fera!  stools,  then  great 
bursts  of  flatits^  with  the  expulsion  of  a  thin  yellow  material  with  an  ofTeu- 
eive  odor.  Four  or  five  sueh  diseharges  may  occur  in  as  many  hours.  At 
other  times  the  stools  are  gray,  green,  or  greenish-yellow,  and  sometimes 
bro\rn.  Tlie  eharacteristic  features  are  the  amount  of  gas  ejcpelled,  the 
colit^ky  pains  preceding  the  discharges,  and  the  foul  odor.  After  the 
first  day  the  stools  may  he  almost  entirely  fluid,  varying  in  number  from 
six  to  twenty  a  day,  and  often  large  even  then;  but  their  offensive  chara« - 
ter  frequently  disappears.  After  two  or  three  days  mucus  appears.  The 
mieroscopical  examination  of  the  stools  shows  great  numbers  of  separate 
epithelial  cells,  and  sometimes  groups  of  cells  attached  to  a  basement 
membrane.  In  addition  there  may  be  leucocytes  and  some  red  blood- 
ci)rpuscle6. 

In  many  cases  the  free  evacuation  of  the  bowels  is  followed  by  a  drop 
in  the  temperature  arjd  snlisidenee  of  the  nervous  SMiiptoms,  and  the 
child  may  fall  asleep.  The  prostration,  tlumgh  often  great  in  the  be- 
ginning, may  not  be  of  long  flu  ration.  In  the  most  favorable  cir- 
cumstances, after  one  or  two  days  of  severe  symptoms,  convalescence  may 
take  place.  The  stools  continue  frequent  for  five  or  six  days,  but  gra<l- 
ually  assume  their  normal  character,  and  recovery  follows.  The  chief 
factors  tM:uitributing  to  surh  favorable  results  are  a  good  constitution 
on  the  part  of  the  child,  prompt  and  intelligent  treatment  at  tht?  outset, 
and  proper  feeding  afterward. 

If  the  ciri'innstanrcs  are  not  so  favorable,  if  the  patient  is  a  very 
young  or  delicate  infant,  there  may  be  no  rcaetion  from  the  fir^t  severe 
symptoms,  and  the  attack  may  terminate  fatally  in  from  one  to  three 
days.  Id  such  rases  the  temperature  remains  high :  the  st«»Tna<'h  may 
or  may  not  \)c  disturbed;  but  the  diarrhea,  prostration,  and  nervous 
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Bjinptonig  oontmne,  anfl  death  occiirg  from  exhaBstian,  in  coma  or  con- 
rulmom*  Ijislead  of  a  rnpitlly  fatal  termiuation,  the  severity  of  the 
early  acute  syiuptoiiis  may  abak*  somewhat,  ami  the  attaek  a^^ume  the 
eharaeter  of  i!i*oeulitis,  with  a  Itiwer  but  eontiuuous  temperature  of  100° 
to  102''  F.,  frequent  nmeous  stools,  wasting,  etc.  The  urine  is  scanty 
and  coneeutrateil,  and  in  most  of  the  severe  cases  wi*th  very  hij^^h  tem- 
perature contains  a  ^mnll  amount  of  albumin,  and  oecaf^ionally  a  few 

hyaline  and  grarmlar 
easts*  These  are  the 
result  of  degenerative 
changes  in  the  renal 
epithelium.  In  rare 
eases  there  are  evi- 
dences of  acute  ne- 
Bronchopneu- 
is     sometimes 
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Eia. 


36. — SsirsRS  iNncnTTNAL  Indioertion  with  Fatal 
RsikAPSE.  Infant  five  nionths  cfld ;  e>arly  syniptoms, 
both  intestinal  iind  iiprvous,  spverr*;  rtiiiid  iniprnviv 
ment  foUow<?d  stcjpping  milk,  frw  cftthtirt^ia  and  irriga- 
tion. After  »tfM>!.H  had  l>Pon  muirly  nonnal  for  throo 
days  rfltip«?  *>crurrcxi,  apparently  frtim  adding  milk  to 
the  dii'tt  althtmgh  ia^s  than  two  ounces  a  divy  were 
^vcQ.  Autopeiy:  Only  tnild  inte^itinal  leeionfl  were 
pros9«Qt;  otiior  argons  essentiully  uunuikl. 


phritis 
monia 
seen. 

It  not  infrequently 
happens,  after  the 
storm  of  the  acute  at- 
tack with  its  high 
temperature,  intense 
prostration,  and  grave 
nervous  symptcuns  is 
passed,  and  the  stools 
are  so  much  improved 
that  the  patient  is  re- 
garded as  out  of  dan- 
ger, that  all  the 
former  s^inptoms  may  devtlnp  with  sueh  rapidity  and  severity  as  some- 
times to  carry  oiT  the  patient  iu  frnm  twelve  t{>  twenty- four  hours.  Such 
relapses  are  generally  excited  hy  t^inuQ  mistake  in  the  diet,  usually  that 
t*f  aHowing  unlk  too  sck)U.  Tlie  amount  of  milk  given  may  he  smalK  aud 
yet  the  syniptonis  f*(llow  itn  administration  so  sckhi  that  there  can  b(? 
little  tloul*t  regarding  the  efiuneetiori  hetween  thrmi  (Fig.  35),  Besides 
sut'h  severe  eases,  many  milder  relapses  are  seen ;  the  cause  is  usually 
some  error  iu  diet. 

Attacks  of  acute  intestinal  indigestion  with  severe  constitutional 
symptoms  in  which  there  is  at  first  no  diarrhea,  Imt  constipation  instead, 
are  most  puzzling  and  frequently  serious.  Fortunately,  they  are  not  of 
common  occurrence.  It  is  somew^hat  ditfieult  to  explain  such  caseg. 
There  seems  to  exist  for  the  time  almost  compk»te  intestinal  paralysis. 
The  toxic  materials  are  hukvA  iifi  in  tlie  small  intestine,  for  the  colon 
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ig  freqii^nily  quite  etiipty.  WlK^n  oik'  nux'is  sueli  a  caac  lio  mn  appreviate 
the  favt  tliat  diarrhea  is  a  fuiiservativt'  jirrn'oss  uf  tlic  greatest  possible 
value. 

In  children  over  two  years  old  there  are  eeen  some  features  which 
differ  from  tliow  of  the  case*?  above  dtm-ribt^d  as  occurriiig  in  infant*?. 
The  attacks  are  more  often  due  to  other  causes  than  to  mill:*  Vomiting 
does  not  occur  so  readily  as  in  infants,  pain  is  a  more  promiBent  symp- 
tom, and  the  t4?mperature,  as  a  ride,  is  lower.  The  nervous  i^ymptoms 
are  much  lei?s  promiufut.  Skin  eruptions,  however,  are  m*>re  frequentiy 
seen,  particularly  urticaria,  which  is  a  feature  of  jnauy  attacks,  and  in 
obsonre  caR^s  hm  some  diagnostic  value.  Althtmgh  often  beginning  with 
severe  symptoms,  these  cases  usually  make  good  recoveries;  there  is  much 
less  danger  of  repeate<l  attacks  or  of  the  development  of  ileocolitis  than 
in  the  case  of  infants. 

Cholera  InfatitunL — This  is  only  one  type  of  the  severe  form  of  acute 
indigestion,  yet  clinically  it  differs  from  the  others  sutliciently  to  deserve 
separate  consideration.  It  is  not,  howi-vcr,  a  fre<)uent  form.  What  it  ig 
that  determines  the  marked  and  characteristic  symptiiras  in  cholera 
infantum  is  entirely  unknown. 

Cholera  infantum  rarely  occurs  in  an  infant  previously  healthy.  As 
a  rule,  there  is  some  antecedent  intestinal  disorder.  The  development 
of  the  choleriform  symptoms  is  usually  very  rapid*  and  a  child,  who 
perhaps  has  been  regarded  as  scarcely  ill  enough  to  require  a  physician, 
may  be  brought,  in  the  course  of  live  or  six  hours,  to  deatirs  door. 

Usually  there  are  general  sjTnptoms,  such  as  prostration  and  a  stead- 
ily rising  temperature,  for  a  few  hours  before  the  vomiting  and  purging, 
or  thcise  symptoms  may  he  the  tirst  to  excite  alarm.  Vomiting  may  pre- 
cede diarrhea,  or  both  may  begin  simultaneousJy.  The  vomiting  is  very 
frequent.  First,  whatever  fmnl  is  in  the  stomach  is  vomited,  then  serum 
and  mucus,  and  sometimes  there  is  regurgitation  from  the  small  intes- 
tine. If  vomiting  subsides  for  a  time,  it  is  almost  sure  to  begin  anew 
with  the  taking  of  food  <ir  drink.  The  stools  are  frequent,  large,  and 
fluid,  and  may  oc4-ur  once  or  twice  an  hour.  They  are  of  a  pale  green, 
yellow,  or  brownish  ctjlor  in  the  beginning,  but  as  they  betx>me  more 
frequent  they  often  lose  all  color  and  are  almost  entirely  serous.  The 
sphincter  is  sometimes  so  relaxed  that  snmll  evacuations  occur  every 
few  minutes.  The  first  stools  are  usually  acid,  later  they  are  neutral, 
and  when  serous  they  are  alkaline.  In  most  cases  they  are  odorless; 
in  rare  instances  they  are  exceedingly  offensive.  Microscopically  the 
atools  show  large  numbers  of  epithelial  cells,  some  leucocytes,  and  im- 
menae  numbers  of  bacteria. 

Loss  of  weight  is  m<»re  rapid  than  in  any  other  patholugical  eondition 
in  childhood  I  it  may  be  as  much  as  a  pound  a  day.    The  fontanel  ia 
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tlepressed,  aiul  in  rnre  inshiiieft^  thvrv  iiuiy  1k'  uViTlnppiiig  of  the  craiiinl 
boues.  The  geiicTal  ]>rostrati(ni  h  great  ahnost  froui  the  outset.  The 
i'aee,  better,  per  Imps,  tbnu  am  •'^  ingle  i>yniploni,  iiidieaten  what  a  pro- 
found inipressioD  has  been  made  uptui  the  system.  The  eyes  are  eunkeii, 
the  features  sharpened,  the  angles  of  the  mouth  drawu  dmvij,  and  a 
pceuHar  pallor  with  an  expresiiiun  of  anxiety  oviTspn^ads  tlie  whok^ 
coniiteoanee,  wbieli  Ixxnuiiee  almost  Hippoeratie.  In  ihe  early  ^stages 
the  nervous  symptoms  are  those  of  irritalion.  Later,  these  symptoms 
give  place  to  dnluess,  stupor,  relaxation,  and  coma  or  eonvuli^ions. 

The  temperature  is  invariably  elevated,  and  usually  in  proportion  to 
the  severity  of  the  attack.  In  eases  recovering,  it  luis  generally  been 
from  10*^°  to  1U3°  F.,  while  in  fatal  cases  it  has  risen  almost  at  once 
to  104°  or  105*^  F.,  and  often  shortly  before  death  it  lias  reached 
lOt)^  or  even  108^  F.  Sueh  temperatures  may  oteur  with  a  clammy  skin 
and  cold  extremities,  and  are  discovered  only  with  the  aid  of  a  ther- 
mometer. The  pul&e  is  always  rapid,  and  very  soon  it  be<*omes  weak, 
often  irregular,  ami  finally  almost  imperceptible.  The  respiration  is 
irregular  and  frequent,  ami  may  be  stertorous.  The  tongue  is  generally 
coated,  but  soon  bec*omes  dry  and  red,  and  is  often  protruded.  The 
alJomen  is  generally  soft  and  sunken.  There  is  almost  insatiable  thirst. 
Everything  in  the  shape  of  fluids^  especially  water,  is  drunk  with  avid* 
ity,  even  though  vomited  as  soon  as  it  is  swallowed.  Very  little  urine 
is  passed,  sfnnetimes  none  at  all  for  twenty-four  !u>urs;  this  largely 
depends  upon  the  great  loss  of  fluid  by  tiie  Imwels. 

In  the  fatal  eases  there  is  hyperpyrexia,  a  cold,  t  htnjuiy  skin,  absence 
of  radial  pulse,  stupor,  coma  or  convulsions,  ami  ileath.  The  diarrhea 
and  vomiting  nuiy  conthioe  until  the  end,  or  both  may  entirely  cease  for 
some  hours  before  death  occurs.  The  patients  may  pass  into  a  condition 
resembling  the  algnl  stage  of  epidemic  cholera,  and  die  iji  collapse.  In 
other  cases,  after  the  llrst  day  of  very  severe  symptoms,  the  discharges 
diminish,  but  the  nervous  symptoms  become  specially  prominent.  There 
16  restlessness  and  irritability  or  apathy  and  stupor.  The  fontanel  is 
sunken;  the  exQB  are  half  open  and  covered  with  a  mucous  lilm;  respira- 
tion is  irregular  and  superficial,  sometimes  even  Cheyne-Stokes ;  the 
ptilse  is  feeble,  irregular,  or  internnttent ;  the  nniscles  of  the  neck  drawn 
hack;  the  ahdomen  retracted.  The  temperature  is  not  elevated,  but 
normal  or  subnormal.  From  this  condition  recovery  may  take  place  or 
the  symptoms  nuiy  merge  into  those  of  ileocolitis;  hut  ranch  more  fre- 
quent than  either  of  the  foregoing  is  the  fatal  termination. 

The  nervous  symptoms  have  be«^n  ascriberl  to  cerebral  anemia,  cerebral 
hyperemia  (venous),  edema  of  the  meninges,  thrombosis  of  the  cerebral 
Binnses,  and  uremia.  Although  we  have  examined  the  brain  in  almost 
all  our  autopsies  upon  patients  dying  from  diarrheal  diseases,  we  have 
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never  in  eiuh  eases  seen  simis  thrombosis,  and  but  rarely  edema*  Cere- 
bral h}^ereniia  is  often  rtiet  witti  in  vtii^vii^  'lying  in  convulsions,  but  not 
with  any  regularity  otherwise.  Nor  have  nur  observations  upon  the  kid- 
neys confirmed  those  of  Kjelibert,',  whom  most  of  the  writers  Bince 
his  day  have  quoted,  as  to  the  great  frequeuey  of  nephritis,  A  scanty, 
concentrated,  and  hence  irritating  urine  is  the  rule,  and  a  small  amount 
of  albumin  and  an  occasional  hyaline  cast  not  uncommon;  but  either 
clinical  or  pathological  evidence  of  a  serious  amount  of  nephritifi  has 
been,  in  our  own  experience,  extremely  rare. 

An  infrequent  complication  of  cholera  infantum  is  sclerema.  This 
condition  is  found  associated  with  muscular  contractions,  subnormal  tem- 
perature and  other  signs  of  the  most  extreme  depression.  These  cases  are 
almost  invariatdy  fatal. 

Of  the  children  with  true  ch(»h^ra  infantum  winch  have  come  under 
our  notice,  fully  three-quartern  have  died* 

Acidmis, — In  the  course  of  the  severe  form  of  diarrhea  or  of  cholera 
infantum,  symptoms  referable  to  the  nervous  system  and  respiration  may 
appear.  There  may  be  excitement  and  sleeplessness  with  a  frequent, 
shrill,  piercing  cry.  Later  on  there  may  be  sonmolence  gradually  increas- 
ing to  stupor  or  even  coma.  The  t}^^e  of  respiration  is  the  most  charac- 
teristic evidence  uf  acidosis.  This  is  altered  so  that  there  is  an  increased 
ventilation  of  the  lungs,  i.e.,  exaggerated  inspiration  and  expiration. 
This  is  often  diftlcnlt  to  recognize  in  its  early  stages,  but  frequently 
develo[>s  into  a  marked  dyspnea  of  the  ^*a!r  hunger'  t}"|>e,  without  pause 
or  cyanosis  and  without  any  evidence  of  obstruction.  Tliere  is  often  a 
polymorphonuclear  leucocytosis,  generally  between  20,000  and  30,000! 
There  may  be  sugar  in  the  urine  which,  if  lactose  is  given  in  the  food, 
is  said  to  be  galactose  and  lactose,  or  saccharose  if  this  sugar  is  behag 
taken.  There  are  in  adilition  the  symptoms  of  severe  general  prostration. 
When  such  symptoms  are  present,  especially  the  nervous  and  respira- 
tory ones,  the  c*ondition  is  very  grave.  The  majority  of  the  children 
with  manifest  hypcrpnea  die,  althongh  life  may  be  prolonged  for  several 
days*  Though  tiie  hypcrpnea  may  cease  as  the  residt  of  treatment,  death 
usually  Qccurs;  for  many  aljuormal  processes  at  present  not  understood 
have  untloulttedly  been  initiated  and  are  sufficient  to  canse  death- 
It  is  to  the  train  of  symptoms  just  described  that  the  name  "food 
intoxication''  {aVtmenUire  intoAcaiion)  has  been  given  by  Finklestein.^ 
He  claims  that  this  rondition  is  the  result  of  the  presence  of  producta 
of  intermediary  nietaUdism,  imperfe4:'tly  elahorati'd,  and  that  they  n^ 
ilirectly  poisonous.  Evidence  of  their  presence  is,  however,  la<'king>  «- 
Becent  studies  have  shown  that  in  these  cases  there  is  an  aeidoeia, 
that  the  disturhani-cs  of  respiration  are  referable  to  th^s  condition,  aiid 
that  the  gravity  of  the  symptoms  is  probal  ly  dependent  directly  upon 
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this  aeidosis.  It  has  been  sliowii  that  mTuiiipanjiug  the  hyi>erpiiua  them 
h  a  low  earijoii  iliuxid  tenniun  in  the  alveolar  air;  tliat  the  ^.Teuter  the 
hjperpnea,  the  lower  the  earlum  tlioxid  tension;  that  in  the  muat  severe 
forms  there  is  an  inerease  in  the  hydrogen-ion  eoncentration  of  the  blood 
senon;  tliat  there  is  a  g-reat  diminution  of  the  alkali  reserve  of  the  blood 
and  that  a  greatly  increased  quantity  of  alkali  can  be  taken  before  the 
urine  becN^mes  alkaline.  Soda  bicarbonate,  given  by  month,  intravenously 
Cjr  eubcutaneoiK^ly,  eanses  a  cessation  of  the  hyjM^rfinea  and  a  return  of  the 
Pftlkalinity  of  the  blmxl  to  normaL  This  furnishes  a  definite  indication 
for  treatment.  But  the  relief  of  the  acidosis  does  not  necessarily  cure 
the  diarrhea.  There  is  no  donbt  that  there  is  an  alteration  in  tlio 
normal  relation  between  the, acids  and  alkalies  eo  that  the  former  are 
in  relative  excess.  What  eanses  thi«  alteration  is  not  known  at  the  present 
time.  It  is  not  due,  as  a  rule,  to  an  excess  of  the  acetone  bodies.  These 
are  but  moderately  increased  in  amount. 

Diag^noflis.— The  acute  gastric  and  intestinal  8}Tiiptom8  which  mark 
the  beginning  of  many  febrile  diseases  m  infancy,  particularly  the  exan- 
themata and  pueunionia^  are  often  dillieult  to  clistinguisli  from  the  more 
severe  attacks  of  acute  indigestion  with  constitutional  symptoms.  The 
question  to  decide  is  whether  the  digestive  symptoms  are  the  cause  or  the 
result  of  the  fever.  It  is  s<:>nietimes  not  until  the  case  has  been  watched 
for  some  time  that  one  can  be  certain.  Usually  when  digestive  symptoms 
are  secondary  they  diminish  after  the  first  day  or  two,  although  the 
severity  of  the  general  symptoms  may  steadily  increase.  The  character- 
istic  features  of  the  primary  disease  may  also  appear.  When  the  nervous 
symptoms  of  the  severe  form  of  acute  indigestion  are  prominent  at  the 
ontset,  it  is  sometimes  difficult  to  exclude  meuiiigitis.  We  have  seen 
many  cases  where  great  doubt  existed  for  several  days*  One  should 
always  hesitate  to  make  a  diagnosis  of  meningitis  when  marked  diarrhea 
is  present. 

ProgTiosiB. — The  milder  forms  of  acute  intestinal  indigestion  do  not 
often  prove  fatal,  eJccept  in  young  infants  or  those  already  suffering  from 
malnutrition.  In  all  cases  the  prognosis  depends  upon  the  previous 
health  of  the  child,  his  surroundings,  the  season  of  the  year,  and  whether 
or  not  the  ease  receives  prompt  and  proper  treatment.  Severe  forms  of 
the  disease,  especially  those  associated  with  nervous  or  respiratory  symp- 
tomSj  are  very  serious.  A  continuously  high  fever  is  a  ba<l  prognostic 
sign.  The  existence  of  rickets,  pertussis,  or  any  other  disease,  greatly 
increases  the  gravity  of  the  attack.  True  cholera  infantum  is  nearly 
always  fatal. 

Propliylaxia.— A  better  understanding  of  tlie  etiology  brings  with  it 
great  possibilities  in  tlie  prevention  of  this  disease 

Prophylaxis  must  have  regard,  first,  to  the  hygienic  surroundings  of 
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children,  and  to  all  sanitary  conditions  of  cities.  City  children  should 
be  sent  to  the  country,  whenever  it  is  possible,  for  the  months  of  July 
and  August,  ^Vhc^e  a  long  ntay  is  in)p(i88i!>lc,  day  excursions  do  much 
good.  The  frcsli-air  fundj>  and  seaside  homes  have  done  much  in  New 
York  to  diminish  the  mortality  from  diarrheal  diseases. 

Ttie  second  part  of  proi)hvlaxis  relates  to  food  and  feeding.  Mater- 
nal nursing  shonkl  lie  encouraged  hy  every  possible  means.  Nothing  is 
better  established  than  the  close  relation  existing  between  artificial  feed- 
ing and  diarrheal  diseases.  Yet^  as  stated  elsewhere,  it  is  not  artificial 
feeding  per  se  but  ignorant  and  improper  feeding.  Among  infanta  iu 
private  practice  who  are  properly  fed  these  attacks  are  not  common. 

Overfeeding  is  particularly  to  be  avoiilcd  during  days  of  exceasive 
heat.  It  is  at  such  times  an  excellent  rule  with  infants  to  diminish  each 
feeding  by  at  least  one-half,  making  up  the  deficiency  with  w^ater*  and  to 
give  water  very  freely  l>etwcen  the  feedings.  In  summer  all  water  given 
to  infants  or  young  children  should  be  boiled.  Children,  like  adults, 
re<juire  less  food  in  very  hot  weather,  bi|t  more  water.  Infants  cry  more 
from  tlurst  and  heat  than  from  hunger,  and  even  those  at  the  breast  are 
likely  to  be  given  too  much  food.  Infants  should  never  be  fed  more  fre- 
quently, but  always  less  frequently,  during  hot  weather, 

A  very  important  work  in  practical  philanthropy  among  the  poor  of 
our  large  cities  in  summer  is  to  provide  means  for  supplying  pure  milk 
to  Infants,  This  has  been  done  on  a  large  scale  in  many  American 
cities*  and  it  is  one  of  the  important  agencies  that  have  effected  a  decided 
reduction  in  the  death-rate  from  diarrheal  disease.  It  is  not  enough  to 
furnish  to  the  poor  a  pure,  clean  milk  in  bulk,  or  even  in  sealed  quart 
1)0 1 ties.  The  advantages  of  such  milk  may  be  entirely  lost  by  the  w^ay 
in  wdiich  it  is  cared  for  in  the  home  or  the  way  in  whit'h  it  is  feil  to 
infants.  Since  the  milk  must  usually  be  kept  at  home  willinut  ice,  steril- 
i^tion  is  advisable.  When  milk  is  distributed  from  milk  stations,  a 
physician  should  be  in  charge  who  can  keep  a  general  supervision  over 
the  children,  and  advise  as  to  the  quantity  of  food,  numlier  of  feedings, 
and  the  formula  to  be  used.  His  work  should  be  supplemented  hy  visits 
of  nurses  to  the  homes  of  patients.  An  essential  feature  is  to  keep  such 
ch»se  supervision  over  the  infants  as  to  recogin'ze  at  once  and  promptly 
treat  slight  disturbances  of  digestion. 

But  even  more  important  tlian  pure  milk  is  the  edm-ation  of  the 
poor  in  all  matters  relating  to  infant  feeding  arul  hygiene.  In  no  way 
can  this  educational  work  better  be  done  than  in  connection  with  milk 
distrilMition, 

Hygienic  Treatmeni.^ — If  the  attack  is  a  severe  one  and  occura  in  tha 
excessive  heat  of  midsummer,  and  does  not  readily  yield  to  treatment, 
the  child  should,  if  possible,  be  sent  to  a  CHmler  place.    Convalescent  caaea 
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should  nho  hv  stiit  away  ofj  iuruiirit  uf  ilu'  danufers  of  n-lapR*.  Children 
must  not  only  he  st^nt  away,  they  nvust  bo  k*^pt  away  until  quile  reeov- 
ored.  In  eases  which  have  heeonie  soniewliat  «'hn»uic%  more  ean  some- 
times  be  act^onipli^hiHl  by  a  ehaiige  of  air  tliaii  by  all  other  mean^. 

Fresh  air  is  of  the  utmost  imiH>rtanee  for  all  diarrlieal  cases  in  sum- 
mer. No  matter  how  miuh  fever  or  prostration  there  may  be.  these 
ehiklren  do  better  if  kept  out  of  doors  the  greater  part  of  the  day. 
Children  should  be  kept  quiet,  and  espeeially  should  not  Iw  allowi'd  to 
walk,  even  if  they  are  old  euough  and  strong  euou;,di  to  do  so. 

The  dotliing  should  he  very  light  flauoel;  a  single  loose  garment  is 
preferable.  Unen  or  eott<.>n  may  tn?  put  next  the  skin  if  tbi:*  is  very 
senFitive  and  there  is  mueb  perspiration.  At  the  seashore  and  in  the 
nioutiiains,  eare  should  be  taken  that  sulTieient  elothing  at  night  is  sup- 
plied. Bathing  is  useful  to  allay  restlessness,  as  well  as  for  the  reduetion 
of  temperature.  Scrupulous  cleanliness  should  he  secured  in  the  ehihrs 
person  aud  elothing,  Napkins,  as  soon  as  soih'd,  sl^udd  Ije  removed  fnuu 
the  child  and  from  the  n^om  and  placed  in  a  disinfectant  solution.  Ex- 
coriations of  the  buttocks  and  genitals  are  to  he  prevented  hy  absolutt? 
cleanliness  and  the  free  use  of  stinie  absorl>ent  powder,  such  as  starch  and 
boric  acid. 

Dietetic  TrcatmeEt — It  is  of  the  first  importance  to  n-nu^uiher  thut 
during  the  early  stage  of  the  at  ute  eases,  digestion  is  practically  arrcstAHl. 
To  give  food  at  this  tinu%  manifestly  ean  do  only  harm. 

In  nursing  infants  the  severe  forms  of  the  disease  are  extremely 
rare;  but  the  breast  should  he  withheld  so  long  as  a  disposition  to  vomit 
continues,  and  no  food  wdiatever  given  for  at  least  twenty-four  hours. 
Thirst  may  he  allayed  by  giving  frequently,  but  in  small  quantities, 
boiled  Waaler  or  thin  barley  or  rice  water  or  weak  tea  sweetened  with 
saccharin.  If  these  are  refused  or  vomited,  absolute  rest  to  the  stomach 
will  do  more  than  anything  else  to  hasten  recovery.  After  the  stomach 
has  been  allowed  to  rest  for  twerity*four  hours,  it  is  generally  safe  to 
permit  a  nursing  child  to  take  the  breast  tentatively.  The  intervals  of 
nursing  should  not  he  shorter  than  four  hours.  mn\  the  amount  allowed 
at  one.feetling  should  not  he  more  than  oue-fourtb  the  usual  quantily. 
Thia  m«y  be  regulated  hy  allowing  an  infant  to  nufse  at  first  only  two  or 
three  minutes.  Between  the  nurt^ings  may  be  given  boiled  water  or 
, barley  water.  Nursing  may  be  gradually  increased,  so  that  in  three  or 
.fanr  dayp  tlie  breast  may  be  taken  exclusively. 

Ii,   In 'infants  who  are  being  artificially  fed,  all  food,  and  esp*'cially 
milk,  should  he  stopped  at  once.     Swef^t  milk  should  not  only  he  with- 
Ijfldi  dwjing  the  period  of  acute  symptomj?,  hut  for  several  days  there- 
of t^r  :  Besidc^s  the  articles  mentioned  alMive  as  suitable  for  the  period 
^^tinost  acute  symptoms  the  following  substitutes  fcir  milk  will  b^  found 
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useful :  rue  or  barley  water,  the  farinaceous  foods,  and  broth  or  bonillon 
made  of  veal,  ehicken,  mutton,  or  beef.  Water  may  be  allowed  freely 
at  all  times  imlees  there  is  niueh  vomiting. 

When  milk  ie  begun  it  should  be  remembered  that  the  sugar  is  more 
likely  to  disturb  digestion  than  any  other  element  and  that  sugar  and 
fat  together  are  very  badly  borne.  For  this  reason  some  form  of  fer- 
mented milk^  buttermilk  or  protein  milk  is  to  bo  preferred.  This  latter 
may  be  given  except  in  the  mo8t  t^evere  forms  of  the  disease  and  except 
when  vomiting  is  marked,  almost  from  the  beginnifig  of  symptoms.  After 
twenty- four  hours  of  preliminary  titaTvation,  if  the  symptoms  are  very 
acute  and  after  cleansing  of  the  intestinal  tract  has  taken  place  either 
from  the  diarrhea  itself  or  from  eatharties  or  irrigations,  its  ust*  may  be 
begini*  It  has  a  marked  effect  in  counteracting  the  diarrhea  and  is 
well  borne  by  almost  all  infants  except  those  under  two  or  three  months 
of  age.  At  first  the  protein  milk  should  Ix^  given  in  small  amounts,  one 
or  two  ounces  every  four  boors,  and  to  infants  under  six  months  of  age 
diluted  with  an  e*pial  quantity  of  water.  The  increase  in  amount  and 
in  strength  should  be  gradually  made  according  to  the  improvement  in 
symptoms.  No  sugar  should  be  added  until  a  flay  or  two  after  the  stools 
have  heconie  cjuite  firm  in  consistency  and  not  more  immerous  than 
three  or  four  a  day. 

The  sugar  should  be  one  of  the  dry  preparations  containing  maltose 
such  as  dext  ritual  lose,  Sohslet's  tmhrzucker,  Liebig^s  mhrmaHose  or 
cane  sugar.  Lactose  should  not  be  used.  The  sugar  should  he  added 
very  gradually,  beginning  with  one-quarter  ounce  a  day  and  increased 
up  to  four  or  live  per  tx»nt  of  the  food.  If  loose  stwjls  result  the  sugar 
should  he  discontinued.  A  return  to  sweet  milk  should  be  made  gradu- 
ally and  with  caution.  To  this  no  sugar  should  he  added  until  it  has 
l>een  demonstrated  that  the  diluted  milk  can  he  tolerated.  Wet-nurses 
are  not  to  he  cTuployed  during  the  acute  symptoms,  but  during  the  period 
of  prohuigcd  malnutrition  w^hich  follows  an  acute  attack  they  may  be 
of  the  greatest  service. 

The  same  general  principles  of  feeding  should  bo  applied  in  older 
children.  All  food  is  to  be  withheld  until  the  vomiting  ceaaea,  vhea 
broths  and  thin  gruels  may  be  given ;  later,  buttermilk,  kumyss  and  pro- 
tein milk.  Junket  from  which  the  whey  has  been  carefully  strained  is 
very  useful  in  checking  diarrhea.  Solid  food  should  not  be  allowed  for 
several  days  after  t!ie  stools  have  bc(x>me  normal. 

Medicinal  and  Mechanical  Treatment. — It  must  be  borne  in  mind 
timt  we  are  not  treating  an  inflammation  of  the  stomach  or  inte^ines, 
although  such  may  be  the  ultimate  ref5\dt  of  the  proce^ss.  The  essential 
erudition,  it  should  be  remembered,  is  one  of  indigestion  and  intoxica- 
tion arising  from  the  intestinal  contenta — food-remains  from  arrested 
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digestion^  altered  scrretions,  acids,  irritating  and  toxic  enhstaDccs  pro- 
duced  by  chemical  and  bacterial  action — to  which  not  only  the  constitu- 
tional but  tlie  local  syinptums  are  chiefly  rlue.  We  can  liardly  do  better 
than  to  imitate  and  assist  Mature  in  her  treatment  of  this  condition. 
Let  ug  consider  what  this  is.  Lest  too  much  food  be  swallowed,  appetite 
is  taken  away;  by  vomiting,  the  stomach  is  emptied;  to  neutral i;!e  the 
acid  poisons  in  the  intestine,  an  alkaline  serum  is  poured  out  from  the 
intestinal  walls;  to  remove  irritant  poieona,  increased  peristalsis  is  ex- 
cited. 

The  first  indication  is,  therefore,  to  evacuate  the  stomach  and  the 
entire  intestinal  tract  at  the  earliest  moment.  Uidess  thorough  evacua- 
tion of  the  bowels  has  taken  place,  treatment  slum  Id  not  be  begun  with 
the  use  of  measures  to  stop  the  discliarges.  To  eni|ity  the  stomarh  is 
not  necessary  in  every  case,  since  the  initial  vomiting  may  have  done 
this  effectively.  Tf  vomiting  persists  one  may  resort  to  stomacli-washing. 
A  single  washing  is  generally  sufficient,  and  if  employed  at  the  outset 
may  shorten  tho  attack.  With  high  fever  and  great  thirst,  it  is  often 
advisable  to  leave  a  few  ounces  of  water  with  ten  to  fifteen  grains  of 
bicarbonate  of  soda  in  the  stomach.  As  a  substitute  for  stomach-washing 
in  children  over  two  years  old,  or  w^here  it  can  not  be  employed,  copious 
draughts  of  boiled  water  may  l>e  given.  This  is  taken  readily,  and  as  it 
is  usually  vomited  almost  at  once  it  may  cleanse  the  stomach  thoroughly. 
If  there  is  distention  with  fever  and  foul  stools,  cathartics  are  indicated, 
but  if  the  diarrhea  has  lieen  profuse  cathartics  shouht  not  be  employcfl. 
There  is  no  greater  mistake  than  to  think  that  the  charact^t^r  of  the  stools 
is  likely  to  be  improved  by  calomel  or  castor  oil,  T\w  stools  contain  little 
if  any  feral  matter;  what  is  passed  by  the  bowel  t^jusists  almost  entirely  of 
intestinal  secretions. 

To  clear  out  the  snuill  intestine,  only  cathartics  are  available.  For 
tlie  cohm,  we  may  in  adilition  employ  irrigation.  Calomel,  castor  oil,  or 
the  salines  may  be  used  as  cathartics,  and  enough  of  any  one  of  them 
must  be  given  to  dear  out  tlie  intestinal  tract  thoroughly.  Calomel  has 
the  advantage  of  ease  of  administration:  one-fourth  of  a  grain  should 
be  given  every  fifteen  or  twenty  minutes  up  to  four  or  six  doses.  Wlien 
the  stomach  is  not  disturl)ed,  castor  oil  is  to  be  preferred  as  it  is  not  so 
irritating,  causes  little  griping  and  is  very  certain.  Two  drams  should 
be  given  to  a  child  six  months  old,  and  half  an  ounre  to  one  of  four  years. 
Of  the  ^lines,  the  best  are  the  sulphate  of  soda  and  Hochelle  salts;  from 
one  to  three  drams  may  be  given,  well  diluted,  divided  into  four  or  five 
doses,  at  twenty-minute  intervals. 

Cathartics  may  be  employed  later  in  the  disease  if  the  stools  become 
foul  or  there  is  distention,  but  care  should  be  taken  not  to  continue  to 
irritate  a  hypersensitive  intestine. 
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Early  irrigation  of  the  t-olon  18  advisable  in  all  cases,  as  it  hastens  the 
effect  of  the  rathartie  and  removes  at  oiiee  iiiuch  irritatiiitr  and  olTensive 
material.  It  should  be  done  two  or  three  times  the  first  day,  but  after- 
ward once  daily  is  generally  siiftieietit.  A  saline  solution  (one  table- 
spoonful  of  salt  to  two  quarts  of  water),  at  a  temperature  of  about  lOO" 
F,,  is  to  bo  preferred ;  and  a  rertal  tube  well  inserted  should  always 
be  used.  Tliorou^'li  initial  evaciiatiou,  no  food,  but  plenty  of  water  for 
twenty-four  hours,  ami  careful  fi'eding  after  that  time,  are  all  the  treat- 
ment tliat  is  necessary  in  most  eases. 

Other  drugs  are  of  secondary  importance.  Their  value  is  certainly 
very  much  overestimated.  It  is  very  iloubtful  whether  as  yet  any  proper 
antiseptic  treatment  of  the  gastro-cnteric  tract  is  possible. 

Of  the  drugs  which  are  used  to  influence  the  intestinal  process,  bis- 
muth is  to  be  preferred.  It  has  the  advantage  that  it  rarely  causes  vomit- 
ing, and  that  most  of  its  prefianitioiis  can  be  given  in  large  doses.  The 
8ubcari>onate  is  the  safest.  It  may  be  given  in  doses  of  from  ten  to  twenty 
grains  every  two  hours,  to  a  child  of  one  year.  Like  tVie  snfenitrale  it  is 
insoluble  and  is  best  given  suspi^ndcd  in  tlie  food  or  in  water.  It  usually 
blackens  the  stools*  It  may  be  kept  up  throughout  the  attack.  Our 
experience  leails  ns  to  place  little  reliance  upon  astringents.  They  do 
little  gooiL  and  often  much  harm. 

While  opium  in  some  f(»rm  is  required  in  many  eases,  it  is  ca{>able 
of  doing  much  harm.  The  chief  indications  for  opium  are  great  fre- 
quency of  movements  and  severe  pain.  It  is  contraindicated  until  the 
intestinal  tract  has  been  thoroughly  emptied;  also  when  the  number  of 
discharges  is  small,  particularly  if  they  are  very  offensive;  it  is  especially 
to  be  avoided  in  the  early  stage  of  very  acute  cases,  and  never  to  be  given 
when  cerebral  symptomg  and  high  temperature  coexist  with  scanty 
discharges.  Opium  is  admis.^siblc  nllvr  the  tract  has  been  thoroughly 
emptied.  It  is  particularly  indicated  wlicn  there  is  a  persistence  of  large, 
fluid  movements  attended  by  symptoms  of  collapse,  and  in  all  cases  ap- 
proaching  the  cholera-infantum  type,  Xotbiog  requires  nicer  discrim- 
ination than  the  use  of  opium  in  diarrhea.  It  is  wise  to  administer  it 
always  in  a  separate  prescription,  artd  never  in  composite  diarrheal 
mixtures.  The  dose  shouM  be  regulated  according  to  its  effect  upon 
the  nund)er  of  stools.  Enough  is  to  he  given  to  produce  a  distinct  effect 
— the  control  of  excessive  peristalsis  and  the  diminution  of  pain — ^but 
never  enough  to  check  the  discharges  entirely,  or  to  cause  stupor.  The 
uncertainty  of  al>HorpMon  must  also  lje  rcnu^nd>cred  ;  a  second  full  dose 
should  not  be  given  until  a  sufficient  time  has  elaj>«ed  for  the  effect  of 
the  first  to  pass  away.  For  an  average  child  of  six  months,  ten  minims 
of  paregoric,  one-half  minim  of  thc'deodorized  tincture,  or  one-half  grain 
of  Dover's  |x*wdcr,  may  be  used  as  an  initial  dose,  to  lie  repeated  every 
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one,  twa,  or  four  Imur.*?,  arronlinjx  to  tho  viXvvi  prothiced.  In  severo  rasi^s 
it  limy  be  iiccu'sj^ary  fa  intreaR*  tlu'  du^i"  nnmihralAy.  When  ur*ijeutly 
required  marphiii  nliould  be  given  hypodermirally,  ooc-sixtielh  af  a  grain 
to  an  iiifaut  uf  six  months,  to  be  repeated  in  two  hours  if  no  eifeoi  is 
seen. 

Stimnlants  are  often  required  in  severe  cases.  The  proetration  is 
great  and  develops  rapidly;  frequently  almost  no  food  ean  be  assiniilated 
for  twenty-four  or  thirty-six  hours,  while  ilie  drain  from  the  diseharges 
continues.  I'he  general  condition  of  the  patient  is  the  best  guide  as  to 
the  time  for  stimulation  and  the  amount  reqnired.  Brandy  is  the  Ije^t 
preparation  for  general  use.  An  infant  a  year  ohl  may,  as  a  maximum, 
take  half  an  ounce  of  brandy,  well  diluted,  in  twenty-four  hours.  Caffein 
and  camphor  may  also  he  given.  While  the  use  of  stimulants  is  indicated 
in  many  eases  their  eifects  are  disappointing.    Taken  by  mouth  they  are 

•frequently  vomited.  It  is  then  necessary  to  give  caffein  and  camphor 
hypodermitally.  In  cases  of  extreme  ] prostration  and  collapse  tlu?  hot 
ijath,  nnislard  to  the  extremities  and  sometimes  the  mustard  park  are 
beueficiab 

When  a^'itiosis  is  present  as  indicated  by  dyspnea  of  the  ^'air  liimger 

't}T)e'**  or  by  stupor,  alkalis  are  indicated,  especialiy  sodinm  hicarhonate* 
This  may  be  given  by  mouth,  intravenously  or  subcutaneously.  Enough 
should  be  given  to  render  the  urine  alkaline  and  to  keep  it  so.  As  there 
is  a  greatly  increased  tolerance  for  alkalis  the  amoimt  requirerl  may  he 
large.  With  a  normal  infant  the  administration  of  tiftecn  grains  of 
bicarbonate  of  soda  is  snfBcient  to  render  the  urine  alkaline.  With 
acidosis  six  or  eight  times  this  amount  may  he  required.     It  should  be 

i  given  in  doses  of  fifteen  to  thirty  grains  every  two  hours.  If  vomited, 
it  should  be  given  subcutaneously  or  intravenously.  The  latter  method 
is  preferable  if  the  injection  can  be  made  through  the  skin  without  expos- 
ing a  vein.  As  much  as  50  c.c.  of  a  four  per  cent  solution  of  sodium 
biearhonate  may  be  given  at  a  time,  1  f  a  vein  can  not  be  found,  the  solu- 
tion may  be  injected  subrut^inetnisly.  'Iliis  method  has  the  disadvantage 
of.  requiring  a  solution  ^  which  is  somewhat  difficult  to  prepare  and  even 

.with  all  precautions  sloughing  may  result  from  its  use.  The  injection 
should  be  repeated  with  suJlieient  frequency  to  maintain  the  urine  alka- 
line. 

The  early  evidences  of  acidosis  are  dit!icult  to  recognii^e  clinically ; 
it  is,  tiierefore,  safer  to  give  soda  in  all  severe  cases  of  intestinal  indiges- 


*The  sohifion  is  pirpared  by  sterilizing  a  four  per  cent  solution  of  carbonate 
ol  soda.  Tlii^  hiding  irritating  ii  is  neccsi^iry  to  traiL^form  it  to  the  bicarbooa-te 
by  passing  carbon  ihoxid  from  a  Kipp  generator  or  a  cylinder  through  the  cold 
sohition  until  it  is  colorleaa  to  phenolphtbtilein.  It  may  then  be  used.  Soliitjons 
of  btcurbuxmtc  caimot  be  sterihfed  without  decomposing. 
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tion  irt  quantity  smffieient  to  nitiiiitaiu  an  alkaline  rcat'tion  of  the  iirine. 

With  the  neve  re  form  of  the  di^sea^e,  Of^perially  in  the  cholera  in- 
fantum type,  the  great  drains  of  water  and  salts  from  the  blood  may  in 
itself  be  serious. 

Vomiting  is  usually  present  which  prevents  the  giving  of  water  by 
mouth ;  enema t a  are  not  retaiiied*  It  U  therefore  necessary  in  many 
cases  to  give  water  subeutaneously.  This  may  be  given  by  hypodermocly- 
sis  as  descrit»ed  elsewhere  in  amounts  varying  from  gix  to  ten  ounces 
daily.  The  hieart)onate  of  soda  solution  mentioned  above  may  be  em- 
ployed or  simple  saline  solution  of  a  strength  of  eight-tenths  of  one  per 
cent.  These  injections  should  be  repeated  until  the  cessation  of  vomiting 
albvws  sufficient  water  to  be  taken  by  month »  Their  beneficial  effect  is 
frequently  striking.  Glucose  in  three-per-cent  strength  may  be  added 
to  the  saline  solution  hut  in  the  majority  of  instances  the  sugar  content 
of  the  blood  is  within  normal  limits  or  even  abnormally  high.  Except 
in  prolonged  cases  therefore  the  addition  of  glucose  does  not  seem  to  be 
indicated. 


CHAPTER  VII 
DISEASES  OF  THE  INTESTINES.— (Continued) 

ACUTE  ILEOCOLITig^DYSENTERY 

(Enteracolitis ;  Enteritis;  Inflammatory  Diarrhea) 

The  term  ileocolitis  is  a  general  one,  embracing  those  fomis  of 
intestinal  disease  in  which  true  infianunatory  lesions  are  present.  In 
the  types  of  cases  described  in  the  previous  chapter  nothing  more  than 
superficial  changes  occur,  while  in  ileocolitis  the  pathological  process  con- 
tinues  until  there  have  been  produced  marked  lesions,  often  involving  all 
the  walls  of  the  intestine.  Sometimes  it  is  impossible,  by  symptoms^  to 
draw  a  line  l»etween  them.  This  is  especially  true  of  the  cases  ter- 
minating in  follicular  ulceration  of  the  colon.  In  certain  other  forms 
of  ileocolitis  the  evidences  i»f  a  severe  intestinal  inflammation  are  often 
manifest  from  the  very  outset.  This  difference  is  probal>ly  due  to  a 
difference  in  the  character  of  the  infection.  The  extent  of  the  lesions 
flepends  much  \i]mj\  the  duration  of  the  prm-ess. 

Etiology* — The  predisposing  causes  of  ileixxilitis  are  those  common 
tc  diarrheal  diseases  in  general,  and  have  alre^ady  been  considered.  Al- 
though seen  with  especial  frequency  in  summer,  and  in  children  under 
two  years  old»  it  may  alTcct  those  of  any  age,  and  occurs  at  all  si^asons. 
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lilpideniiee  are  not  unrnninKin  in  the  early  fall  inoutlis.  Whilo  usually 
primary,  ileocolitis  often  fullows  inferfious  dii^eases,  especially  measles* 
diphtheria,  and  bronehopneuiDonia.  It  frequently  occurs,  in  lustitutionB 
chiefly,  m  a  terminal  infection  in  infants  suffering  from  extreme  mal- 
nntrition  or  marasmus.  All  other  forms  of  intestinal  disease  are  predis- 
posing causes.  The  question  of  contagion  is  unsettled ;  if  at  all  com- 
municable, it  is  feebly  bo.  When  it  occurs  epidemically  a  common  origin 
seems  more  probable  than  that  tlie  disease  spreads  from  one  patient  to 
another. 

The  only  bacterium  that  up  to  the  present  time  has  been  proven  to 
be  capable  of  producing  this  form  of  intestinal  disease  is  the  B,  dtfscn- 
tericie  of  Shiga.  This  organism,  or,  more  properly  speaking,  this  group 
of  closely  allied  organisms,  has  now  been  found  in  all  parts  of  the  world 
in  a  sufUcient  number  of  cases  to  establish  its  etiological  connection  with 
ileocolitis.  The  B,  dijseriterme  was  shown  hy  Shiga^  in  1SD8  and  189*.), 
to  be  the  cause  of  epidemic  dysentery  in  Japan.  In  1900,  Flexncr  estah- 
lished  its  association  with  tropical  dysentery  in  the  Philippines,  and  in 
1902j  Duval  and  Basset t^  pupils  of  Flexner,  demonstrated  its  presence 
in  a  series  of  cases  of  diarrhea  in  children  at  Baltimore. 

This  organism  is  very  frequently  found  in  cases  showirvg  blood  and 
mucus,  or  much  mucus  in  the  stools.  Although  usually  the  B.  difsetiteriae 
is  greatly  outnumbered  by  other  organisms,  it  is  not  uncommon  to  find 
it  in  pure  culture.  A  number  of  minor  diflercnces  have  been  found  in 
the  bacilli  from  different  cases;  there  are,  however,  two  main  groups, 
the  division  being  made  by  reason  of  the  diiTerem-e  in  reaction  with 
litnms  mannite;  one  group  is  known  as  tlie  "true  Shiga,*'  or  "alkaline** 
tyf>e ;  the  other,  as  the  'Wid^'  type/  whi<'h  has  heen  most  frequently  found 
in  the  diarrheal  diseases  of  children  in  this  country,  although  the  true 
Shiga  is  occasionally  present,  and  in  rare  cases  they  may  be  associated. 

\^Tiether  the  B.  dysenteriue  is  present  in  normal  stools  of  healthy  clnl- 
dren  is  still  unsettled.  Wollstein  at  the  Babies'  lIo6j>ital  failed  to  dis- 
cover its  presence  in  (he  stools  of  56  normal  infants.  The  B.  dysenleruje 
has  never  heen  found  outside  the  body;  we  are  therefore  entirely  ignorant 
both  of  its  habitat  and  its  mode  of  entry.  There  arc  grounds  for  believ- 
ing that  it  appears  at  times  among  the  saprophytic  bacteria  of  the  intes- 
tinal contents. 

The  role  played  by  other  bacteriai  especially  the  streptococcus,  in  the 
production  of  the  deeper  lesions  of  the  intestine  may  be  an  impcirtant 
one.  This  api>ears,  however,  to  be  rather  in  the  nature  of  a  secondary 
invasion;  hut  the  strej)tococcus  is  ftiuml  at  times  in  such  overwhelming 
numbers  that  it  is  considered  by  some  authorities  to  play  the  chief  part 

*The  '*acid"  type  includes  the  Flexner-Harris,  the  **Y"  type  of  Hiss  and  RuaseU 

and  the  Strong  (Manila)  subvaheties. 
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in  the  production  of  the  k^^^ioos.  The  gas  bacillus  nf  Wek-h,  the  l>aoillu« 
pyocyaneug  and  tlie  other  ori^iiisnis  occasionally  found  in  the  stools  are 
firohahly  of  acx'iih'uta!  occnrrenee. 

Lesions.— It  is  surprising  that,  so  far  as  ig  known,  a  single  organism 
cxan  excite  t^uch  a  variety  of  lesions.  The  iiatnre  of  the  analomii^al 
changes  apparently  Llepemls  ufxin  utlter  fadons,  such  as  llu*  intensity 
of  the  infection,  tin?  local  rcsistftucc,  ami  still  more  njion  the  duration 
of  the  disease.  I'he  association  of  other  organisms  must  also  be  t-ou- 
sidered. 

The  nature  of  the  lesions  in  ileocolitis  dilTers  greatly,  hnt  their  posi- 
tion 18  quite  constant;  they  affect  the  lower  ileum  and  the  colon.  In 
about  half  the  cases  only  the  colon  is  alTwtcd.  The  lesions  of  the  ilc^ni 
are  usually  limited  to  the  lower  two  or  three  feet* 

Acute  Catarrhal  HeocoUtis. — In  the  milder  cases  there  is  infiltration 
of  the  mnrosa.  In  the  severer  cases  the  snbmncosa  is  involved,  and  the 
infiltration  of  the  mucosa  may  he  so  great  as  to  lead  to  necrosis  and  tlu^ 
formation  of  ulcers. 

While  the  lower  ileum  and  the  colon  are  most  seriously  alTected.  it  is 
not  uncommon  to  find  quite  marked  changei^  in  a  eon,siderable  portion  of 
the  small  intestine,  and  even  in  the  stomaeli.  In  the  cases  of  short 
duration,  tbe  lesions  are  sometimes  more  marked  in  the  snuill  intestine 
than  in  the  colon.  The  mucous  membrane  is  often  coated  with  tenacious 
mucus  and  may  appear  somewhat  swoHen.  Congestion  is  a  constant  fea- 
ture^  and  it  may  he  simply  upon  the  folds  of  the  mucous  nieuihrane, 
or  about  the  solitary  follicles,  or  it  may  be  intense  and  involve  the  wf\ole 
intestine  for  some  distance.  Small  hemorrhagic  areas  are  often  seen  here 
and  there,  widely  scattered.  In  the  most  severe  cases  there  are  marked 
thickening  and  uniform  congestion.  The  solitary  follicles  throughout 
the  colon  are  usually  swollen,  projecting  al)ove  the  mucous  niemhrane  and 
about  the  size  of  a  pin's  head.  Peycr's  patches  may  be  normal,  or  they 
may  he  swollen  and  congested,  or,  more  rarely,  they  may  be  involved 
when  the  rest  of  the  mucosa  appears  healthy.  The  lym|>h  nodes  of  the 
mesentery  are  usually  swollen  and  acutely  congested. 

In  interpreting  the  microscopical  changes  found  in  the  muctisa.  the 
same  precautions  must  be  observed  as  stated  in  the  previous  chapter. 
There  is  usually  loss  of  the  su|x'rticial  ejuthelium  and  of  that  liuiug  the 
tubular  glands  at  their  orifices.  The  lumen  of  the  tubular  glands  ia 
narrowed  from  pressure  due  to  the  swelling  of  the  tissue  which  separates 
them,  which  is  partly  from  etlema,  and  partly  from  f-ell  in  tilt  rat  ion.  A 
thick  layer  of  mucus  and  round  c^ells,  adhering  closely  to  the  surface, 
may  resemble  a  pseud o*membrane  (Fig.  3fi),  Tbe  superficial  portion  of 
the  mucosa  may  be  infiltratHJ  with  round  cells  and  crowded  with  bacteria 
of  many  kinds;  the  depth  to  which  this  infiltration  extends  de]>ends  upon 
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the  fieverity  and  duration  of  the  process.  In  very  severe  eases  there  is 
found  a  den^e  infiltration  of  the  mucosa  and  of  the  ^ubnmrosa  also,  whith 
in  places  extends  quite  to  the  museular  eoat.  The  lymph  iiuthiles  ot  the 
eolou  are  swollen  to  a  ^.^reater  or  less  degree,  diiefly  from  an  iiu-reafte  in 
the  numher  of  lymphoid  cells.  This  swelling  may  he  the  mo?t  prominent 
feature  oT  the  lesion.  Tf  the  process  is  sulliciently  prolonired*  the  lytriy»Ii 
nodules  nuiy  break  dowu  aiul  ulcemti'.  The  clianges  in  ih^  lymph 
nodules  of  the  ginall  intestine  and  in  Feyer's  imtehes  are  similar  to  those 
seen  in  the  colon,  hut  are  lews  marked,  and  are  frequently  ahserd.  alUi- 
gether.    Ulceration  in  Feyer's  patches  is  extremely  rare.    The  small  veitm 
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Fio.  36, — Acute  Catarrhal  Intlammation  of  the  Ileum;  Severe  Form.  The  mucosa, 
C,  in  «ver>'wher<?  densely  infiltrated  with  rnund  eeliB,  compresuiiK  the  tubular  folliplpa, 
aitd  in  plae(«,  L,  L,  almost  efTaciiiis  them,  Vpon  the  mirfan>e  of  the  mucosa  m  a  thick 
layer  of  oella  and  munus.  Beneath  thia  the  epithelial  rm^hes^  B,  B,  rovering  Tho  \illi 
can  ljH3  soen.  Tho  tei^ioiui  art'!  almost  entirely  of  the  mucosa.  The  only  rhanRca  in 
the  suhmucoHa,  E,  an*  groups  of  cell»  about  the  smaH  lilo<xi-vt*H»c^U,  V,  V,  HijuU^ri/.— 
Iiifrtiit  nix  niofjth*  old;  mo<ierAtc>  diarrhea  twelve  days;  tup vu^re  sj-mptoms  with  hi(4th 
temperature  for  six;  days.  There  was  intense  inHammation  of  the  entire  colon  and 
lower  three  feet  of  the  ileum.  Intestine  greutly  congested  and  thicketied*  Specimen 
ia  from  the  ileum. 


nnd  capillaries  of  the  murowi  and  suhmucosa  are  usually  distenrlecl  with 
bloof] ;  small  ♦'Alnixj^^^ation.s  are  very  common,  and  occasioinilly  larger 
ones  are  seen. 

Catarrhal  iiillttanaation,  except  in  its  very  severe  form,  which  is  not 
frequent,  causes  no  lesions  that  can  not  readily  he  repaired.  The  most 
fH^rt^istent  ehauge  is  usually  the  swelling  of  the  lymph  nodules,  which 
may  last  a  long  time.  There  is  often  pigmentation  which  may  occur 
as  striae  iji  the  mucous  membrane  but  which  is  more  frequently  limited 
to  Fever's  patches  and  the  solitary  lymph  noclea.  Under  the  mieroseope 
there  may  he  founrl  more  or  less  cell  iu  filtration  of  the  mucosa,  but  rarely 
any  destructive  changes  or  new  eomiective  tissue. 


PLATE  V 


EXTENKIVB    SrPKRFIilAL    iLCLIiAHuN    OF    THt    CoW>H 

>  chilli  i»ine  niootha  old:  sjinptoms  of  acute  ilpocolilis  of  fifteen  days*  dumtloii: 
,  lUl^  to  104 ,5^  F.,  and  from  six  to  eight  stooU  doily — thiti,  green,  and  yellow, 
but  no  Mood, 

Extensive  ulceration  throuEhout  the  coIod.  most  marked  in  de0c«ndinff  portioo,  froia 
eh  specimen  is  taken. 
A  A  are  small  circular  ulcers;  B  B,  larger  ones  from  eottkicenee  of  several  of  the«6; 
}  C,  large  areas  of  ulceration,  the  mucous  nxmilirans  beios  almost  entirety  deatrovod* 
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CaittrrhnI  InflnmmafUin  wiih  i^upcrficial  Vlceraiion. — In  the  most 
rere  form  of  raturrlial  iiitlamiiiatioii  whkh  does  not  prove  fatal  ia 
tlie  earlier  etagee,  extensive  uk-eration  occasionally  takes  place;  xisually 
these  ulcers  arc  Been  throughout  the  entire  colou,  aurl  occasioually  a 
few  are  fouutl  in  the  lower  ileum.  They  generally  begin  iu  the  mucosa 
overlying  the  lymph  nodules,  and  while  they  have  a  wide  superficial  area, 
they  do  not  extend  deeper  than  the  mucosa.  Tl»c  small  ulcers  are  circular 
and  usually  show  at  the  center  a  small  granular  hndy — the  lymph  nodule. 
The  larger  ulcers  result  from  the  eoalescenee  of  several  small  ones,  and 
are  irregular  in  shape.  They  may  he  two  or  three  iiuhes  in  diameter, 
8(>metime8  for  a  eousiderahle  distance  a  large  ptirt  i»r  the  mucosa  may  he 
destroyed.  Often  the  entire  surface  presents  a  w^orm-eateu  appearance, 
(Plate  V).  On  microscopical  examination  there  is  seen,  in  the  greater 
part  of  the  idccr,  complete  destruction  <if  the  mucosa,  the  suhniiKOsa 
being  densely  packed  with  round  cells  quite  to  the  nniscidar  coat* 

Injhmmniion  of  the  Lfjmph  Nofhifes — Follicufar  Ulceralion, — ^Follic- 
ular ui*ers  are  found  at  autoi>sy  in  aliout  one-third  of  the  cases  dying 
from  diarrheal  diseases.  They  are  rarely  seen  in  those  which  have  lasted 
less  thau  a  week»  and  not  often  before  the  middle  of  the  second  week. 
The  average  duration  of  the  disease  in  these  cases  is  about  three  weeks. 

In  thirty-six  cases  in  which  follicular  ulcers  were  found  at  autopsy, 
they  were  present  in  the  small  intestine  alone  in  but  three  cases;  in  the 
small  intestine  and  in  the  colon  in  six  cases;  in  the  remaining  twenty- 
seven  they  were  present  only  in  the  colon.  When  in  the  small  intestine 
they  were  seen  only  in  tlie  lower  ileum.  IHceration  was  seen  a  few  times 
in  one  or  two  of  the  ntjdules  of  a  Peyer^s  patch.  I'lceration  of  the  large 
intestine  involvi-il  the  whtih^  *ul<ui  in  about  half  the  cases;  while  in  the 
remainder  tlie  prorrss  was  liruifcd  t<»  its  lower  jiortion.  The  dct^pcst  and 
also  the  largest  ulcers  wore  usually  iu  the  descending  colon  and  sigmoid 
flexure. 

In  the  early  stage  these  ulcers  appear  as  tiny  excavations  at  the  sum- 
mit of  the  prominent  lymph  nodules.  I^ater,  the  whole  nodule  may  lie 
destroyed,  and. a  small  round  ulcer  is  formed  from  one-twelfth  to  one- 
fourth  of  an  inch  in  diameter  (Plate  VI).  These  are  quite  dwp  and 
have  overhanging  edges;  when  closely  set  they  give  the  intestine  a  sieve- 
like  appearance.  By  the  coalescence  of  several  of  them,  larger  tilcera 
may  form  which  are  an  inch  or  more  in  diameter.  At  the  bottom  of 
these  larger  ones  the  transverse  striae  of  the  circular  muscular  *Tiat  arr 
often  plainly  seen.    Perforation  ig  extremely  rare. 

Microscopically  the  lymph  Tt«Hlulei-'  appear  swollen,  priocipally  frum 
the  accumulation  within  them  of  round  cells.  This  is  folh)wed  by  soften* 
ing,  which  usually  begins  at  the  giimmit  of  the  nodule  and  extends 
downward;  the  reticulum  breaks  down,  and  the  cellular  contents  escape 
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into  the  intestine  (Fig-  37).  SofteJiiiig  may  begin  at  the  fenter  of  the 
nodule,  which  ruptures  like  an  abscess.  The  destruetion  of  the  whole 
nodule  leaves  a  cavity,  which  is  the  folliciikr  ulcer.  At  fiM  tlie  uleor 
corresponds  in  size  to  the  nodule,  but  infiltration  of  the  adjacent  tissue 
soon  takes  place,  which  may  become  Deerotic.  In  this  way  the  ulcer 
extends  rhietly  in  the  suhniucoiis  coat.  The  lesion  is  never  limited 
to  the  lymph  nodules;  but  the  extent  of  the  other  changes  found  depends 
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Fic?.  37, — Lymph  NninTLE  of  the  Colon  in  the  Early  Bta«e  of  ITlcisration. — FnMJf^n- 
IMR  IIlcer.  Tho  nodiilt^,  F,  i«  much  eiilargodt  and  i^  brtiakinK  down  and  disrhur^iii? 
into  the  intfsstinc,  Thp  ritht^r  rlianffca  are  not  markt^d.  The  i!itfML*rfirifi[  epithf-liiini 
IB  gone:  the  niu<*o!^i,  .4,  fthnws  a  »iii5ht  increase?  o(  c^lU,  and  in  t}i«*  suljnuirci«a,  C,  rtro 
nests  of  eolls  al>out  r h<*  sriial!  v<^««?l»,  I',  W  History. — Delicate  child,  thirteen  months 
old;  Hiittht  diiirrh»»ft  four  weeks;  severe  9>mptotn»  five  daya.  The  colon  was  filltyd 
with  itlcors  one-lwelfih  of  an  inch  in  diameter,  one  of  which  is  showTi  in  the  illust ration 

upon  the  severity  and  the  duration  of  the  process.  In  eases  fatal  after 
an  illness  of  a  week  or  ten  days,  we  usually  find  only  moderate  changes 
in  the  mueosa,  and  in  the  eubmucosa, 

Follieular  uhTration  of  the  intestine  in  infancy  usually  terrainatei^ 
fatally  if  the  process  is  an  extensive  one*  In  less  severe  eases  recovery 
may  take  place,  the  ulcers  healing  by  ^p^nulation  and  cicatrization  in  the 
course  of  from  four  to  twelve  weeks.  It  is  very  doubtful  whether  stric- 
ture ever  results  from  these  ulcers  in  children.  Amon^  the  very  rare 
lesions  are  cysts  of  the  colon  that  are  produced  by  dilatation  of  some  of 
the  tubidar  glands  whose  orifices  have  been  obliterated. 

AcLTTE  Membranous  Ileocolitis.— This  is  the  most  severe  form  of 
intestinal  intlammation  seen  among  children.     The  most  frequent  type 
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A  dt^'ticate  child,  fourtc^en  months  olil«  iick  twelve  days;  atooU  gnn^tu  yeltow*  bfowiu 
and  wiitery;  no  blood:  teDiiwruturc.  100^  to  101*  F, 

Tk»  small  iatfisiine  was  Dorcnal:  ulcere  throughout  colon.  Tho  speeimtMi  in  fnMn 
deaoeudiiig  colon;  the  iiloera  are  deep,  and  moet  of  them  extend  to  the  museular  coat* 
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rf  membra n on s  rolitis  is  that  willi  tiovero  anile  syniptoniH,  both  consti- 
tutional and  local,  with  a  duration  of  from  six  to  foiirlucu  days,  la 
young  infants  its  gymptoms  and  course  are  very  irregular,  and  it  may  be 
ffitind  at  autnpsy  wluni  no  sc^rioufi  intestijial  lesion  hn^  been  *^ys|>ef'ted. 

Gross  Apimtraiwe^. — Tliere  is  visible  to  the  naked  eye  usually  very 
little  pseudo-membrane  and  no  deep  sloughing.  The  legion  affecta  the 
lai^t  two  or  three  feet  of  the  ileum  and  the  entire  t*olon,  sometimes  only 
tlie  c<dt*n.  It  is  exceedingly  rare  to  meet  with  any  marked  lesions  higher 
in  the  small  intestine*    Tlie  most  marked  changes  are  near  the  ileocecal 
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Pio.  38.^Deep  FoLUirtTi^R  I'tr  kh  mk  tkk  I  "oLON,  A  d«T>  tjIcpf  w  shown  at  F.  a  smalkr 
on©  at  F\  The  separation  of  the  mucosa  at  H  is  ftcridctDtaL  There  iw  no  trace  of  the 
lympti  tifxJiilr  imm  whi«*h  the  largti  ulctT  !iad  it«  origiii.  The  destructive  process  has 
cxt^riritni  lutr-rally  in  the  siihnmcoan,  f ,  and  thf*  mucoaa.  A,  is  fallinjc  in  to  fill  up  the 
apitci'.  In  thi*  virinity  of  the  ulcers,  the  suhrnucosa  iti  dr'n»oly  titliltrTited  with  round 
v*AU  V\  V\  wlijch  altw  are  acwu  in  the  lymph  spaces  between  bho  bundles  of  dreular 
tikurtculur  fiU^n^,  V,  L\  and  m>m^  are  itc^eti  iti  th»  lou^tiidi'niil  museul&r  eoat,  L^  L. 
/fi»it>n/.^Thirtoeri  nictiithif  old,  dt-lieute;  euntinuou^  diarrheal  ayinptnuiw  for  thr«t» 
w«eka.  Ulcera  found  throughout  this  colon.  th«  It^nei^t,  one-half  an  inch  iu  dianieti?r. 
The  iiluatrution  show  3  ono  of  the  mnall  qwm  Like  those  iu  Plat«  V^l. 


valve  or  in  the  si^ioid  flexure  and  the  reetiim.  In  the  ileum  they  may 
be  quite  as  severe  as  in  the  eolon  (Plato  VII),  The  intestinal  wall  is 
firm  and  fitiff,  and  is  two  or  three  times  its  normal  thiekness.  It  is  not 
thrown  into  det*p  folds,  as  is  the  healthy  intestine  when  empty.  It  is 
VGvy  rare  to  find  false  membrane  that  c*an  be  stripped  off  in  {latebes  of 
any  considerable  size.  When  membrane  exists,  the  ador  is  a  yellowish 
or  grayish  ^oen^  and  the  surface  is  often  fissured,  giving  a  lobnlatt^I 
appt*n ranee.  In  the  parts  where  no  psfMido-memf»rane  can  W  s<»en,  the 
surfare  is  usually  of  an  intense  red  eidnr  and  is  ron^h  and  granular,  in 
striking  contrast  to  the  normal  glistening  appearanee.  Here  arid  there 
small  extravasations  of  blood  may  l*e  Pi»en.  In  the  regions  most  affe<'tefl, 
the  normal  struetures  of  the  mucous  membrane — the  villi,  Peyer^e 
pateht^,  and  solitary  follicles — can  not  be  distinguished.    Exeept  in  the 
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IriwcT  ileum  the  Rnmll  intesstine  shows  no  constant  changes,  ami  none  are 
usually  fouud  rn  the  stomach. 

Microscopical  Changes, — These  (Fig.  39)  are  niiKh  more  uniform 
than  the  gross  appearances.  The  mo^t  characteristic  feature  in  the  exu- 
dation of  fibrin,  which  forms  a  distinct  pseudo-memhrane  upon  the 
surface  of  the  intefitine;  it  may  infiltrate  the  mucosa,  and  even  the  sub- 
mneoBa.  Fibrin  is  seen  under  the  microR'ope  in  jmrts  of  the  specimen, 
which  to  the  naked  eye  show  no  distinct  pseudo-membrane,  but  only  a 


"5: 


Pio,  39.— Mehbhanous  Infiamhatioh  of  the  Colon.    The  iiitestin*^  i  ,1  with 

a  paeudo-inetubrane,  AI,  which  is  eomposK?d  chiefly  of  «>;raiiiilAr  fibrin,  the  mucosa, 
At  LB  rjctisicly  packixl  with  round  ceWs.  and  the  tubuhir  foUich?s  have  almost  dis- 
ttpjM»art'd.  traces  only  h^ing  left,  at  T,  T.  The  ffuhnmcosa,  t\  ia  ffreatly  thickened^ 
pitrtty  from  cells,  but  chiefly  from  fibrin,  which  with  a  hijfh  jxjwcr  is*  aeen  to  be  every- 
whf^re  ill  this  coat,  as  well  as  the  nmcosa.  Nr^t**  of  t'o\U  are  seen  in  the  rauacular 
coat.i  at  L,  L»  At  P  is  a  l>Tiiph  nodule  covered  by  p)*eudi:*-Tnembrani**,  but  bre^ikitig 
down  at  its  center.  V^  F*  are  small  blcKKl-vess*.*b  with  Ufrttii  of  eelb  aWul  them. 
Hi^lury. — Fourte^^n  nmothsold;  ill  iiiiiedays;  temperature  10  P  to  105°  F. ;  all  irtoola 
eontainltig  blmxl.  Le^otiii  found  throughout  colon  aod  m  lower  ileum.  lutestine 
greatly  thickened.  Specimen  is  from  aflcendins  colon,  where  lesion  was  especially 
aeverc. 


granular  appearance.  In  rare  cases  a  fibrinous  exudation  may  be  found 
upon  the  peritoneal  covering  of  the  intestine.  The  pseudo-membrane  ifi 
ituide  up  of  a  fibrinous  network  containing  small  round  cells,  some  red 
bluoil-ccllsj  and  numerous  batteria.  The  mucosa,  and  nsuaily  the  sub- 
mucosa,  are  denisely  infiltrated  with  small  round  cells,  which  in  places 
may  be  po  numerous  as  to  efface  the  normal  elements  of  the  intestine. 
The  tubiikr  follicles  are  in  some  places  quite  destroyed,  not  a  vestige  of 
them  remaining.  In  other  places  they  are  compressed  and  distorted  by 
the  accumulation  of  cells*    The  great  thickening  of  the  intestine  is  due 
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Jy  to  the  cd]  infiltration,  partly  to  the  iilirinoiisi  exvulatioii,  and 
partly  to  edema.  All  tlit^  bloiiil-ves.^elH,  hntli  in  thr  iiniro^ia  and  nub- 
miicijsa,  arc  gorged  with  IjIocmI,  and  inany  nnml!  extravasations  are  seen. 
A  neerotie  ])roress  with  tire  formation  of  deep  nh*ers  we  have  nevrr  seen 
associated  with  menihraiions  enlitis^. 

Associftied  Lmmis  of  UmcoUih. — The  most  important  one  is  broncho- 
pneumonia. It  h  found  h\  f|nite  a  large  proportion  of  the  prtttracted 
eases,  and  not  infrequently  it  is  the  eant^e  of  death.  There  is  no  evidence 
that  it  is  due  to  an  infeetion  from  the  intestine,  although  sueh  a  thing  ia 
possible  in  septiremie  eases.  Pulmonary  tnherenlosis  is  not  infrequently 
met  \vith  in  hospital  rases,  having  no  relation  to  the  intestinal  disease. 
Peritonitis  is  infrequent.  We  have  met  with  it  but  once  or  twit  e,  and 
then  it  was  loralized  and  of  the  plastic  variety.  Tnflanimaiions  of  the 
other  serous  menih ran es— pleurisy,  periear<litis,  and  meningitis — are  all 
very  rare. 

The  renal  lesions  of  ileocolitis  have  been  the  subjeet  of  considerable 
discuseion,  some  observers  holding  that  nephritis  is  a  frequent  ermipli- 
catioii  of  the  severer  forms  of  diarrhea,  while  others  have  held  it  to  be 
rare.  Tlie  lesions  tliat  we  have  usually  found  eoineide  with  tliose  de- 
scribed by  others,  and  consist  in  marked  degeneration  of  the  epithelium 
of  the  tubes  with  hut  few  glomerular  or  interstitial  changes.  Acute 
ditfuse  nephritis  is  a  very  infrequent  though  sometimes  a  most  serious 
coniplicatiou-  The  lesions  mentroneil  as  usually  firesent  are  properly 
classed  as  acute  degeneration  rather  than  as  inflammation  of  the  kidney. 
Degenerative  changes  may  he  found  also  in  the  heart  muscle,  the  liver, 
spleen,  and  even  in  the  central  nervous  system* 

Considerable  attention  has  been  given  to  a  study  of  the  blocKl  in 
intestinal  intlamniations^  to  determine  how  frequently  and  in  wdmt 
circumstances  a  general  blood  infection  (septicemia)  from  the  intes- 
tines occurs.  In  the  great  majority  of  the  cases  studied  under  proper 
precautions  the  blood  is  sterile. 

Symptoma. — (1 )  Catarrhal  Vases  of  Moderate  Severitif. — The  onset  is 
usually  sudden,  often  with  vomiting,  and  for  twelve,  sometimes  twenty- 
four  hours  the  symptoms  may  be  those  of  acute  indigestion:  vomiting, 
pain,  fever,  and  frequent,  thin,  green  or  yellow  stools,  which  are  partly 
fecal  and  contain  undigested  food.  Tjater  the  discharges  contain  l)lood 
rtud  mucus,  are  often  preceded  by  pain  ar^!  atcfvmpanied  by  tenesmus. 
The  stools  are  very  fre^jnent,  often  every  half  hour,  and  proportionately 
small,  sometimes  less  than  a  tablaspooiiful  being  found  upon  the  nap- 
km  after  severe  straining  efforts.  1'he  mucus  may  Ik*  rlear  and  jelly- 
like, or  it  may  be  mixed  with  fecal  matter.  WUmd  is  seen  in  some  cases 
in  almost  every  stool,  but  rarely  in  clots,  nsually  streaking  the  mucus. 
These  stools  are  almost  odorless.     After  a  few  days  the  blood  usually 

14 


DISEASES  f>F  THE  DinKSTTVE  SYSTEM 


Llitiappi'arg,  or  h  seen  ui»ly  as  trate.s  in  an  ourasioiml  i>tuol ;  but  mucus 
h  still  present  in  large  quantities.  The  etilor  of  the  digt^liarges  now 
becomes  dark  brown  or  bnjwiiish-greeu.  l^rokpsiis  ani  is  frequent, 
and  may  occur  with  nearly  every  stooh  Abdominal  pain  is  present,  and 
is  often  quite  intense  just  before  the  stool;  frequeutly  there  is  ten- 
derness along  the  colon.  For  the  first  twenty- four  hours  the  tempera- 
ture is  usually  high,  from  102*^  to  104°  F.  During  the  greater  part  of 
the  attack  it  ranges  from  1M>"  to  102*^  F.  There  is  cousitlerable  prostra- 
tion; the  loss  m  weight  is  usually  marked  and  continuous;  appetite  is 
lost;  the  tongue  is  coated  and  the  general  appearance  of  the  children  in* 
dicates  serious  illness,  although  no  really  grave  symptoms  are  present. 
Convalescence  is  always  slow,  and  it  may  be  months  before  the  lost  weight 
is  regained. 

In  the  milder  eases  the  symptoms  point  to  inflammation  of  the  lower 
part  of  the  colon  only.  The  constitutional  symptoms  are  not  at  all 
marked.  The  temperature  may  not  be  above  101 '^  F. ;  the  tongue  may 
remain  clean  and  the  appetite  good ;  the  child  may  he  bright  and  active, 
and  hafflly  seem  at  all  ill,  and  yet  have  from  six  to  eiglit  mucous  and 
hhwdy  stools  a  day. 

The  duration  of  the  acute  symptoms  is  usually  two  weeks,  and  yet 
in  such  eases,  even  though  the  child  was  previously  in  good  conditifui 
and  properly  treated,  recovery  is  slow.  The  first  symptom  of  improve- 
ment is  generally  the  disappearance  of  blood  from  the  stools,  which  at 
the  same  time  become  less  frequent,  and  the  pain  and  tenesmus  cease. 
(>radually  the  stools  assume  more  of  a  fecal  eharacter.  but  mucus  is 
likely  to  persist  for  two  or  three  weeks;  it  may  be  seen  in  all  stools,  or 
only  occasionally.  In  some  cases  both  the  mucus  and  blood  <lisappeaT 
and  the  stools  become  thin,  brown,  or  green,  like  those  of  an  ordinar)* 
fliarrhea.  Hf 'lapses  are  readily  excited,  but  cases  such  as  have  been  de- 
scribed are  rarely  fatal  except  in  delicate  infants.  This  is  the  most  com- 
mon form  of  ileocolitis  which  terminates  in  recovery. 

(2)  The  Severe  Cfttttrrhal  Form. — ^This  form  of  ileocolitis,  like  that 
just  described,  is  usually  primary.  The  symptoms  closely  reserablc  those 
of  the  memhranous  varii-ty,  and  a  diagnosis  from  it  is  in  most  of  the 
cases  quite  imjiossihle.  The  most  rapidly  fatal  case  we  have  seen  lasted 
only  three  days,  but  the  usual  duration  is  from  one  to  two  wrecks.  The 
temperature  is  steadily  high;  the  stools  continue  very  frequent  and 
generally  contain  blood;  there  is  great  prostration,  dry  tongue,  sordes 
on  the  lips  and  teeth,  and  prominent  nervous  symptoms.  Death  usually 
occurs  from  exhaustion  and  profound  sepsis  wdiile  the  acute  symptoms 
are  at  their  height.  If  the  patient  survives  this  stage,  the  case  may 
drag  on  for  four  or  five  weeks  with  a  temperature  curve  much  like  that 
of  typhoid  fever,  and  then  terminate  in  recovery  or  in  death  from  slow 


^^^r                 ^^^KKr           ACITK  tT.EnCOLITlS                                                                    ^| 

^^        asthenia,  brontlinpni.^umouia,  or  from  an  arute  exacerbation  of  the  intes-                ^H 
tiiial  ftynipkmiB.    The  autopsy  in  sueh  cases  usually  reveals  the  presence                ^H 
of  euperlicial  ulrerb.     If  recovery  h  to  be  the  outcome,  after  the  &}mp-                ^H 
tonia  Imve  been  nearly  stationary  for  a  long  time,  there  is  seen  a  gradual                ^^| 
improvement  firtiit  in  the  general  and  then  in  the  local  conditions.    Con-               ^^M 
valc^cence  is  very  slow,  often  interrupted  by  relapses,  and  it  may  be               ^H 
months  before  tlie  patient  is  quite  well.                                                                     ^^M 
(3)  Folitcular  Uleeraiion — Ulcemtive  InHammaiioft  of  the  Nodnha,               ^^M 
— Follicular  ulceration  is  often  preceded  by  other  forms  of  intestinal                ^^M 
disease.    It  is  much  more  frequently  met  with  in  infants  over  six  months               ^^M 
of  age.     The  great  majority  of  those  affected  are  institutional  ehiblren               ^^M 
or  those  who  are  in  poor  condition  at  the  time  of  the  attack.                                   ^^M 
To  understand  the  symptoms  of  theee  cases,  it  must  be  rcmemlicred               ^^M 

OAV 

a 

1 

a 

1 

T 

e 

.« 

0  11 

17  1 

a  u 

1i 

ri 

tT 

11 

1* 

M' 

»l 

39 

ta 

§* 

» 

M 

» 

n 

09 

.0. 

i  M 

»» 

MTI 

OCT. 

«  tf 

IBI 

1  Kl! 

9t 

n 

?i 

34  t 

ft» 

21  t 

«  3* 

10 

jif 

•i&i 

1 

1 

i 

a 

• 

7 

■ 

1 

ia 

ft 

ti 

II 

14  1 

a  i« 

»(,. 

1 

i 
s 

lot*  ■ 

*'* 

>•  - 

*  " 

-■ 

*• 

•' 

.  1 

*• 

*• 

•* 

,u 

.i 

■» 

'* 

m  t 

■  • 

■  f 

■t 

•• 

•' 

... 

•' 

lOi*    , 

tW  ^ 

- 

rot*  - 

A 

(i 

/* 

/  il 

/I 

t 

J 

i 

',/ 

A 

Jl 

t 

i 

JOO*    - 

r 

/■ 

I 

t 

Vvi 

/ 

J 

\ 

/ 

/ 

> 

A 

.^ 

w* 

I 

M 

1 

'V 

/ 

u 

\ 

H 

*a*  _ 

V 

V 

Vj 

V 

^\ 

^  ^ 

■% 

r" 

Y 

M* 

• 

1 

1 

1 

t 

% 

*     1 

« 

1 

t  ' 

t 

f 

t 

■ 

• 

» 

4  : 

« 

• 

• 

• 

« 

* 

• 

» 

«'  1 

i 

i 

Flo.  40.— Tempbratueb  Crart  or  Ileocolitis,  Fatal  on  THiRTT-rouirrH  Day.  Auiopey                  ^^U 
abowad  foUictilur  ulceru  throughout  the  colon.                                                         ^^H 

that  follicular  ulceration  is  often  a  terminal  process  following  other  forme               ^H 
of  diarrhea.     It  may  be  preceded  by  one  or  more  acute  attacks,  or  by  a                ^H 
protracted  subacute  attack.     On  account  of  the  feeble  resistance  of  the               ^H 
t  hild  or  the  continuain-e  of  the  exciting  cause,  the  paUiologieal  process                ^H 
gradually  extends  to  the  lym|)h  nodules  of  the  intestine,  chiefly  the                ^H 
colon,  which,  as  already  def=!cribed,  pass  successively  through  the  stages               ^^| 
of  swelling,  softening,  and  ulceration.     The  onset  of  the  illness  may                ^^M 
therefore  be  abrupt,  with  vomiting  and  high  fever;  or  gradual,  without               ^H 
vomiting  and  with  very  little  fever.                                                                             ^^t 

Vomiting  is  not  a  feature  of  these  cases ;  but  it  is  often  present  at  the              ^H 
onset    Throughout  the  attack  it  is  easily  excited  by  injudicious  feeding               ^H 
or  medication.    The  temperature  is  seldom  high,  except  at  first ;  its  usual                ^H 
range  is  from  99^  to  101*^  F. ;  toward  the  close,  even  of  fatal  cases,  it  may               ^H 
he  scarcely  above  the  normal    The  aa^mpanving  chart  (Fig.  40)  is  a               ^H 
very  good  illustration  of  the  cnurse  of  the  temj>erature  in  cases  begin-               ^H 
ning  abruptly  and  endittg  fat^illy.                                                                                ^^M 

The  atools  are  seldom  very  frequent,  the  number  being  from  four               ^H 
to  eight  a  day.     The  most  constant  feature  is  the  presence  of  mucus,               ^H 
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which  ie  mixed  wilh  thu  stooli^  and  usually  abundant.  Blood  is  not  gen- 
erally preseDt.  aiul  a  largo  am<Hiiit  of  blood  is  extrenidy  rare*  Large 
hemorrhages  from  uli-ers  we  have  never  seeti,  Tho  color  of  the  stools 
is  most  frequeutly  dark  green  or  bruwii.  Fluid  stouls  are  seen  only 
during  exaeerliations.  The  odor  is  usually  offensive,  partieiilarly  in  pro- 
traeted  ea^^es.  The  init_TO!?!i'ope  shows  epithelial  eells  in  great  nmnhers^ 
and  very  often  an  abundant  e  of  .small  nmnd  eells,  whieh  may  he  looked 
upon  as  the  most  constant  sign  of  uleeration. 

The  failure  in  nutrition  ami  steady  loss  in  weight  are  very  constant 
in  these  cases.  As  emaeiation  goes  <ni,  the  skin  hangs  in  loose  folds  on 
the  thighs;  it  beecmies  dry  and  scaly  and  loses  its  elasticity,  and  occa- 
sionally small  iJeterhial  spots  are  seen  upon  the  ahtlomeii.  The  skin  over 
the  buttocks  hei%>m<*s  excoriated,  and  bed-siires  form  over  the  heels,  the 
sacrum,  or  the  dcciput.  The  abdomen  may  be  mod  era  I  el  y  distended,  or 
it  may  be  relaxed  and  soft.  l\*nderness  is  not  usually  present.  The 
appetite  is  lost,  and  in  most  cases  great  dilliculty  is  ex  peri  en  ceil  in  induc- 
ing children  to  take  a  projicr  amount  of  nourishment.  Occasionally, 
when  there  is  fever,  fluids  are  taken  eagerly.  A  rctnruing  appetite  is 
always  an  enwuraging  sign.  The  mouth  is  often  dry,  the  tojigue  coated, 
sometimes  dry  and  brow^n ;  there  may  be  sordes  upon  the  lips  and  teeth. 
Superficial  uh*ers  form  upon  the  mucous  membrane  of  the  inouth,  and 
often  tfirush  is  seen.  The  urine  is  usually  dinviiiished,  high-colored,  and 
loaded  with  urates.  Albumin  and  casts  are  occasionally  present  Karely 
is  nephritis  severe  enough  to  he  a  factor  in  the  result  Tenesmus  and 
prolapsus  ani  are  uncommon. 

The  usual  duration  of  the  fatal  cases  is  three  or  four  weeks,  but  may 
be  very  much  longer;  iheir  course  is  often  nnirked  by  exa(  erbations  and 
remissions.  If  recovery  takes  place,  convalescence  is  always  very  slow  and 
relapses  are  easily  excited. 

Very  few  of  these  cases  recover  completely.  Even  those  wlio  survive 
the  primary  illness  are  likely  to  sutler  from  intestinal  symptoms  fur 
many  months.  Fatal  relapses  are  often  brought  on  by  injudicious  feed- 
ing when  the  children  are  aj*parently  almost  well,  T!ie  general  health 
is  usually  so  undermined  that  tlie  patiiuts  continue  to  sulTcr  from  all  the 
symptoms  of  malnutrition,  and  ultimately  succumb  to  an  attack  of  some 
intercurrent  acute  disease. 

The  diagnosis  of  ulceration  is  to  be  madt'  from  the  case  as  a  whole 
rather  than  from  any  special  symptoms.  If  a  delicate  infant,  w^lio  has 
previously  been  prtuie  to  diarrheal  attacks,  has  green  mucous  stools  with 
low  fever,  and  these  symptoms  contirme  with  unabated  severity  for  two 
or  three  weeks,  ulceration  is  probable.  If  such  symptoms  continue  for 
three  or  four  weeks  with  steadily  failing  strength  and  loss  of  weight,  the 
diagnosis  is  almost  certahi.    If,  on  the  contrary,  after  three  or  four  days 
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of  acute  f^ymptoms  tlicre  is  iinpnisviueiit  in  the  stools  and  occasionally 
soiue  which  arc  quite  fecal  in  cliaractcr,  even  though  it  may  be  a  week 
or  more  hefore  the  mueiis  digappe^rs,  we  may  lie  quite  certain  that  no 
ulcers  have  forme*]. 

(4)  The  MeinbranoUrS  Form. — This  is  the  gravest  form  of  inflamma- 
tion of  the  intestines  seen  in  children,  and  it^  symptoms  are  more  often 
(ihj^curc  than  are  those  of  aiiy  other  variety.  This  is  psirlit  ularly  true 
wtien  it  allccts  youni^^  infanlH,  TIuto  may  be  at  the  onset  and  through- 
out the  course  of  the  disease  severe  local  and  constitutional  symptoms; 
or  with  well-marked  const i tut ional  symj^toms,  the  local  symptoms  may 
be  slight  or  of  very  doubtful  character, 
so  that  it  is  often  mistaken  for  some 
other  disease. 

In  the  first  form  it  closely  resem- 
bles the  most  severe  eases  of  catarrhal 
inllannnatiou*  The  disease  begins 
abruptly  with  vomiting,  high  temper- 
ature, and  several  large,  fluid  stook. 
The  vomittug  does  not  often  continue 
after  the  first  twenty-four  hours.  The 
temperature  is  at  first  from  102^  to 
Ifi.i"^  F.,  and  its  course  may  be  steadily 
high  (Fig.  -11),  or  remittent.  The  ab- 
domen is  often  tender  and  soraetinics 
swollen.     There  is  severe  pain,  and  at 

limes  tenesmus,  with  prolapse  of  the  rectum.  This  is  seen  to  be  intensely 
congested,  and  sonicthnes  shows  patches  of  pseudomcmbrane  upon  its 
surface,  thus  establishing  the  diagnosis. 

The  stools  often  resemble  those  of  the  catarrhal  variety,  except  that 
blood  is  more  constantly  present  and  usually  more  abundant,  but  the  only 
positive  point  of  dilTercnce  is  the  presence  of  shnnls  or  flakes  of  pseudo- 
membrane.  If  the  stools  are  thoroughly  washed  with  water  these  may 
be  seen  as  small  gray  opaque  maf^ses,  which  are  thi*n  t^asily  distinguished 
from  the  transparent  mucus.  I^arge  shreds  of  membrane  are  seldom 
swn  in  children.  Both  blood  and  mucus  sometimes  disappear  from  the 
stools,  whicli  nmy  consist  otdy  of  dirty  water.  Fnder  the  microscope 
there  may  bo  seen  epithelial  cells,  red  blood-cells,  and  round  cells  lu 
great  numbers. 

The  presence  of  cerebral  symptoms  in  these  cas<*s  of  membranous 
ileocolitis  may  lead  to  great  obscurity  in  the  diagnosis.  This  is  most 
frequently  true  at  the  onset.  There  may  be  high  temj^erature,  great 
prostration,  vomiting,  stupor,  delirium,  and  even  ttuivulsions;  and  such 
symptoms  may  for  two  or  three  days  completely  mask  the  intestinal  eon* 
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ditioD.  As  tlie  case  processes,  however,  the  intestiual  symptoms  come 
more  and  more  into  promiuciire,  and  tlie  cerebral  8ymptt>ms  usually  sub- 
side.   But  sometimes  this  is  not  the  erase. 

Membranous  colitis  is  also  obscure  when  it  affects  young  infants. 
The  prominent  symptoms  are,  rather  high,  continuous  temperature, 
usually  ranging  betw^een  lOl"^  and  104*^  F.,  but  following  no  distinct 
curve  (Fig.  45);  wasting,  which  is  not  rapid  but  progressive;  frequent 
stools,  which  liave  no  constant  or  striking  characteristics.  They  are 
usually  thin,  yellow  or  greenish  in  color,  often  containing  no  mucus  or 
blood.  Occasionally  for  a  day  the  stools  may  be  almost  normal  in  ap- 
pearance. In  number  they  average  five  or  six  a  day,  hut  ofteu  for  days 
only  two  or  three.     Outside  of  a  hospital  where  autopsies  are  regularly 
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Fto.  42. — Tempbraturc  Chart  of  Memdiianocs  Cuurrii-  Infant  fourieno  moiuha 
old.  Babies'  HospitaL  Symptoms  for  the  fir»t  two  weeks  obscure.  Ititestmal  symp- 
tonia  for  the  IhBt  two  week«  ODly,  never  very  severe;  stools  four  to  mx  daily ♦  generaUy 
jcreen,  thio,  with  much  muctia  at  tinica,  and  once  or  twice  truces  of  blood.  Autopsy: 
No  ]e»(ion  of  importance  except  membranous  colitld  iiivolviog  entire  colon;  a  slight 
catarrhal  onterltia. 


mado  these  eases  aro  usually  overlooked  and  considered  as  obscure  pneu- 
monia, tuberculosis,  septicemia,  typhoid,  etc. 

The  duralion  of  nMmil»ranous  ileocolitis  is  usually  from  one  to  three 
weeks.  Death  takes  place  from  sepsis,  exhaustion^  or  from  complica- 
tions. It  is  proltable  that  almost  every  ca^c  of  the  severity  described 
terminates  fatally  when  it  occurs  in  an  infaut.  In  older  cliiUlren  the 
prognosis  is  much  better  as  to  life,  but  in  them  the  acute  attack  may 
be  followed  by  the  chronic  form  of  the  disease. 

Diagnosis. — Ileocolitis  is  to  be  diatinguished  chiefly  from  typhoid 
fever,  intussusception,  and  meningitis.  Typhoid  is  distinguished  by  the 
slower  invasion,  more  coustant  temperature,  enlargement  of  the  spleen, 
tympanites,  and  most  of  all  by  the  Widal  reaction  and  the  eruption. 
Acute  c^olitis  should  not  be  confounded  with  intussusception;  yet  the 
records  of  intussusception  nhow  that  a  very  large  proportion  of  the  casea 
were  regarded  in  the  beginning  as  cases  of  dysentery.  In  intussuscep* 
tion,  although  there  is  a  sudden  onset  with  acute  pain,  tenesmus,  vomit- 
ing, and  marked  prostration,  there  is  rarely  fever.    The  later  symptoms 


PLATE  A- 


McMBBANOcft  Inflammation  or  the  Ilccm 
A  dilieato  child,  eleven  xnonthB  old;  mild  diairhoa  for  two  weeks  without  fever; 

•cate  SBverr  s>Tni>iofn«  for  twelve  days;  temperature.  100®  to  102  5°  F. ;  creea  and  mueoua 

■tools;  DO  hloTMl. 

The  lesiofis  involved  the  last  foot  of  ileum  and  ontir<»  colon.     Specimen  w  from  lower 

ileum,  and  shows  the  abrupt  termination  of  thp  leaion;  the  upper  part  tihowj*  normal 

nnall  intestine;  A  is  a  Fryer's  patch :  B  is  the  inManied  part  of  the  int^tstixie;  it  haa  a  nniish 

craoular  appearance  and  is  much  thickened. 
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— absolute  constipation,  tumor,  stercoraeeoiis  vomiting,  and  collapse — 
have  nothing"  in  common  with  colitie.  The  membranous  form  may  be 
confounded  with  meningitis,  and  in  mme  cases  a  differential  diagnosis 
ifl  imp<5sgible  except  by  lumbar  puncture.  Marked  diarrhea,  even 
though  the  stools  are  not  characteristic,  should  always  make  one  doubt 
meningitis. 

A  diagnosis  beti^^en  the  different  varieties  of  ileocolitis  is  not  always 
possible*  Follicular  ulceration  is  distinguished  by  its  lower  temperature, 
rather  subacute  course,  in  frequency  of  blood  in  the  stools,  and  by  the 
fact  that  it  is  usually  preceded  by  diarrheal  attacks  which  are  often 
prolonged. 

In  the  catarrhal  form,  the  symptoms  of  an  acut^  inflammation  of 
the  colon  are  usually  manifest  from  the  outset — bloody  i^tocik,  pain, 
tenderness,  tenesmus,  and  fever.  In  the  membranous  variety  such  symp- 
toms are  sometimes  seen;  but,  as  a  rule,  the  local  symptoms  are  less 
pronouncedj  while  the  constitutional  syniptoms,  especially  tbose  relating 
to  the  nervous  system,  are  usually  marked.  The  course  is  usually  shorter 
and  more  intense  than  in  the  other  forms. 

An  agghitiuatitm  reaction  of  the  B.  dtjsenieriae  with  the  serum  of 
affected  chihlren  is  usually  present.  But  for  general  use  in  diagnosie 
this  is  not  of  great  assistance.  It  is  subject  to  considerable  variation. 
Moreover,  it  is  seldom  present  until  the  end  of  the  first  week  of  the  dis- 
ease, by  which  time  the  nature  of  the  attack  is  evident  by  clinical  symp- 
toms. Agglutination  in  the  higher  dilutions  is  seen  only  with  the  par- 
ticular t}^  of  organism  with  which  the  infant  is  infected. 

Prognosis, — The  younger  the  patient  the  worse  the  outlook.  The 
prognosis  is  rendered  unfavorable  by  extreme  sunmier  heat  and  by 
prolonged  previous  attacks  of  intestinal  disturbance.  The  outlook  is 
worse  in  secondary  than  in  primarv'  cases.  In  a  given  case  bad  prog- 
nostic symptoms  are:  contiinious  high  temperature,  the  persiiitence  of 
much  blood  in  the  stools,  and  severe  nervous  symptoms.  The  prognosis 
is  always  w^orse  in  institutions  than  in  private  practice. 

Prophylaxis.— What  has  been  said  in  a  pre\iou8  chapter  regarding 
the  general  prophylaxis  of  diarrheal  disease,  applies  equally  well  to 
cases  of  ileoaditis. 

Special  emphasis  should  be  placed  upon  the  necessity  of  energetic 
early  treatment  of  all  the  milder  forms  of  diarrhea,  and  particularly 
the  cases  of  acute  intestinal  indigestion,  in  order  that  the  process  may 
be  arrested  before  serious  anatomical  changes  have  taken  place.  Equal 
rtress  should  lie  laid  upon  the  importance  of  prompt  and  intelligent 
treatment  at  the  very  beginning  of  the  eases  with  a  sudden  onset. 
K  Hygienic  Treatment, — The  general  plan  recommended  in  the  pre- 

■      vious  rbapter  sliould  be  followed  here,     A  change  of  air  \&  desirable  for 
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most  caees  ag^  smm  as  i]w  acute  inflamnm(<iry  symptoms  have  subsided* 
In  the  prfitmf'tf'd  rasos  which  drag  on  a  giihaniic*  course,  this  change 
will  often  titi  rnnro  than  anything  else.  IMcnty  of  fresh  air  is  necessary 
in  all  cases.  The  indications  for  bathing  are  the  same  as  in  other  cases 
of  acute  dijirrhea.  It  is  nnde^irable  to  crowd  these  patients  in  institu- 
tions, as  they  always  do  better  when  Fcpftratctl. 

The  diet  during  the  acute  stage  should  be  the  same  as  in  uther  forms 
of  acute  diarrhea.  In  the  protrneted  cases  the  diet  presents  great  dif- 
fieuhics,  as  the  ehihlreii  have  little  or  no  appetite,  and  soon  come  to 
refuse  everything  in  the  shape  of  food  that  is  offered*  In  infancy,  for 
the  first  day  or  two  only,  l>arley  or  rice  water  or  weak  tea  shouhl  be 
given.  As  soon  as  the  vomiting  ceases  protein  milk  may  be  given  in 
the  manner  described  in  the  previous  chapter.  Buttermilk  may  he  used 
as  a  substitute  if  protein  milk  cannot  be  obtained,  but  is  not  so  etfica- 
cions.  Especially  to  be  avoided,  iwi  only  in  the  acute  stage  but  during 
convalescence,  are  cream,  all  top-milk  mixtures,  and  also  the  malted  foods. 
Infants,  when  very  ill,  are  much  more  likely  to  take  too  little  than  too 
much  food.  A  careful  record  shuuld  l>e  kept  of  the  amount  actually 
taken  in  each  twenty-four  hours.  In  no  case  should  food  be  given  oftener 
than  every  four  hours,  water  and  stimulants  being  allowed  between  the 
feedings.  In  older  children  tlie  diet  during  the  acute  stage  should  be 
much  the  same  as  in  infants,  but  to  them  junket  from  which  the  whey 
has  been  carefully  strained  may  also  be  given  with  a  spoon.  At  a  later 
period,  rare  scraped  beef,  kumyss,  buttermilk,  skimmed  milk,  and  zoo- 
lak  will  be  found  useful,  and  during  convalescence,  egg»,  boiled  milk,  or 
milk  gruel  made  with  rice  or  barley.  Special  care  should  be  given  to 
the  diet  for  a  long  time.  For  months  after  an  acute  attack  the  intes- 
tines  are  very  easily  deranged.  Relapses  are  excited  by  changes  in  the 
temperature,  by  great  fatigue  or  exhaustion*  l>ut  most  of  all  by  improper 
feeding.  Especially  in  older  children  should  such  articles  as  cream, 
com,  tomatoes,  green  vegetables,  and  all  fruits  be  withheld  for  a  long 
time. 

Medicinal  and  Mechanical  Treatment.— Cases,  the  early  stage  of 
which  is  marked  by  vomiting  and  thin  diarrheal  stools,  are  to  be  man- 
aged at  the  outset  according  to  the  plan  outlined  in  the  previous  chapter, 
viz.,  purgation*  irrigation  of  tlie  colon,  and  stopping  all  food.  Castor  oil 
should  lie  administered  at  the  outset— one  dram  at  six  mtjuths,  two 
drams  at  one  year,  and  half  an  oirnee  at  four  years.  The  salines 
may  he  u?^ed  as  descrilicd  in  the  previous  chapter.  If  the  stomach  is  at 
all  irritable,  calomel,  one-fourth  grain  every  half-hotjr  for  four  doses, 
may  he  substituted.  Opium  is  usually  required  on  aecoutit  of  the  pain, 
tenesmus,  aufl  great  frequency  of  stools.  The  dose  should  be  regulated 
by  the  severity  of  these  symptoms.    The  deodorized  tincture  and  paregoric 
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e,  we  think,  prcferaLle  to  other  preparation^^.  Repeated  Bmall  doses  are 
beittir  than  a  single  large  ilose.  It  is  very  iiiiportant  that  opium  should 
be  withheld  for  at  least  twelve  hours  after  the  initial  purgative. 

Ah  the  fiatholugical  proeess  is  prineipally  in  the  colon,  and  most 
severe  in  the  lower  half  of  tlie  eolon,  it  ean  often  be  much  more  eifectively 
treated  by  injections  than  by  drugs  given  by  the  mouth*  Irrigation  of 
the  c*olon  is  one  of  our  raost  valuable  means  of  treatnient  in  these  cases. 
For  general  purpost^  a  valine  solution  at  1^0"  to  104*^  F»  should  he 
employed.  One  or  two  quarts  should  be  used  for  each  irrigation.  The 
solution  should  be  injected  high  into  the  colon  through  a  rectal  tube, 
and  early  in  tlie  disease  rejK'atcd  at  leant  twice  a  day.  When  the  tenes- 
mus is  very  great  and  blood  abundant,  small  injections  of  either  hot 
water  (inri^^  to  ItO^  F.)  or  ice  water  may  be  used,  and  later  astringent 
injections, 

Tlic  most  useful  astringent  is  tannic  acid  of  which  one  dram  may 
be  added  to  a  pint  of  hot  water,  WTielher  injections  are  to  be  used 
regularly  or  not  will  depend  ninth  upon  the  patient.  If  they  are  w^ell 
borne,  they  may  be  given  once  or  twice  a  day  during  the  attack;  but  if 
at  every  attcnjfd  to  give  them  the  chiUl  struggles,  screams,  and  Tesists, 
they  may  tlo  mure  harm  than  good.  Complete  rest  is  a  very  important 
part  of  the  treatment. 

For  cases  not  influenced  by  the  measures  mentioned,  or  those  not 
seen  at  the  outset,  bismuth  should  he  tried,  but  it  is  of  no  use  wdiatever 
unless  large  floses  are  administered.  From  two  to  four  dran^s  of  the 
subcarbonate  shoulfl  be  given  in  twenty- fmir  hours  to  a  child  two  years 
ohi,  and  proportitmate  doses  to  older  chddren.  lliis  may  l>e  suspended 
in  mucilage.  Tenesmus  and  pain  are  sometimes  relievinl  by  the  injection 
of  three  or  four  ounces  of  a  .^tarch  solution  to  which  from  five  to  ten 
drops  of  laudanum  are  adth^h  Severe  tenesmus,  when  not  controlled 
thus,  and  when  associated  with  prolapsus  ani,  is  sometimes  immediately 
relieved  by  a  supiMisitory  f^fintainiiig  cocain.  Not  more  than  one-fourth 
grain  should  he  used  for  a  chihl  of  three  years. 

Although  a  serum  has  been  produced  which  protects  animals  against 
inoculation  with  the  /?.  fhjsrnten'ne  its  use  in  the  treatment  of  the  vari- 
ous forms  of  iletx-olitis  in  cldhlren  has  not  been  fallowed  by  any  very 
striking  benefit 

Alct>holic  stimulants  are  needed  in  many  « rases.  They  are  indicated 
by  a  weak  pulse,  cohl  extremities,  and  great  general  prostration,  no 
matter  at  what  stage  iu  the  disease  these  symptoms  are  seen.  Brandy 
is  usually  to  be  prcferrcil.  rtencrally  not  more  than  fifteen  or  twenty 
drops  every  three  h*uirs  slnndd  be  given  t*i  an  infuot  of  one  year.  Brnndv 
ghould  always  be  well  diluted. 

In  cases  where  symptoms  have  lasted  two  or  three  weeks,  and  tlie 
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active  ones  have  subsided,  when  the  temperature  is  scarcely  above  100*^ 
F,,  and  the  stools  red  need  to  four  or  five  a  day,  it  is  wise  to  stop  all 
medication  and  attend  only  io  the  feeding,  with  irrigation  of  the  colon 
every  two  or  tliree  days.  One  is  often  surprised  at  this  stage  to  find 
that  patients  do  better  without  drugs  than  with  them.  The  prevailing 
tendency  is  to  overdose  crises  of  this  type.  No  greater  mist^ike  is  made 
than  to  give  these  children  week  after  week  the  various  diarrhea  mix- 
tures, with  the  expcM^^tation  that  ultimately  the  formula  will  be  found 
which  exactly  meets  the  requirements  of  the  particular  tase.  The  essen- 
tial and  important  part  of  the  treatment  consists  in  injections,  careful 
feeding  and  change  of  air.  Astringent  enemata,  however,  are  of  some 
value;  they  should  not  be  given  eontinuously  but  from  time  to  time 
should  be  omitted  for  several  days.  Cases  are  not  infrequently  seen 
where  tfie  constant  use  of  such  injections  is  an  important  factor  in  keep- 
ing up  the  production  of  mucus.  The  colon  should  first  be  washed 
with  a  large  amount  of  a  tepid  stilt  solution  and  then  four  or  five  ounces 
of  the  astringent  solution  injected  and  held  in  place  by  compressing  the 
buttocks  for  half  an  hour.  The  patient  shouhl  he  placed  in  the  best 
pose i hie  surroundings;  in  no  disease  is  a  change  of  air  more  to  be  desired 
than  in  this.  They  should  be  in  the  open  air  as  much  as  possible  but 
should  be  kept  warm  for  their  temperatures  quickly  fall  to  subnormal. 
The  dangers  of  relapses  and  acute  exacerbations  continue  long  after  the 
primary  attack  has  subsided. 


AMEBIC  COLITIS 


Amebic  colitis  is  rare  in  children  in  this  country;  it  is  particularly  so 
in  infants,  probably  owing  to  the  fact  that  nearly  all  the  water  taken 
at  this  age  is  boiled.  Most  of  the  cases  in  children  thus  far  reported 
have  been  observed  in  warm  climates,  althougli  Am  berg  has  recorde<l 
five  which  occurred  in  Baltimore,  the  youngest  child  being  two  years  and 
eight  months  old. 

The  symptoms  in  the  few  casei?  that  have  been  reported  in  children 
have  differed  in  no  important  particular  from  the  disease  as  seen  in 
adults.  In  exceptional  cases  the  onset  may  be  abrupt  and  the  attack 
may  run  an  acute  course,  terminating  fatally  in  two  to  three  w*:^ks. 
Such  cases  are  characterized  by  much  abdominal  pain  and  tenderness, 
frequent  mut*ou8  and  bloody  stools  containing  amehae,  and  some  fever, 
which,  however,  seldom  reaches  102*^  F. 

More  frequently  this  acute  onset  is  followed  by  a  subacute  or  chronic 
form  of  the  disease,  or  the  diseaae  may  be  subacute  from  the  beginning. 
The  protracted  cases  are  those  most  frequently  seen.     They  are  very 
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olmlinatc  to  treatnieut.  Periods  of  constipation  and  apparent  recovery 
often  al tenia te  with  exacerbation b  in  wliicb  the  bloody  and  niucons 
fcstooltt  retnrn,  with  pain,  tene8mus,  and  slight  fever.  The  duration  may 
be  from  a  few  months  to  one  or  two  years.  Death  may  finally  occur 
from  exhaustion  with  extreme  waiting,  or  from  some  complication,  such 
as  hemorrliage,  abseesses  of  the  liver  being  very  rare  in  children-  The 
diagnosis  from  other  forma  of  colitis  is  made  only  by  the  diaeovery  of 
pathogenic  amehae  in  a  freshly  voided  etooL 

The  general  treatment  is  tlie  same  as  for  other  forms  of  acute  or 
subacute  colitis.  The  special  treatment  for  the  purposie  of  destroying 
the  amehae  IcK-ally  is  the  u^e  of  inject  ions  of  qiiinin  which  may  he  em- 
ployed in  eohitions  varying  in  strength  from  1  to  5,000  to  1  to  250. 
Recently  subcutaneous  injections  of  emetin  hydrochlorid  have  been  used 
for  amebic  colitis  with  very  favoralile  results.  Emetin  shoo  hi  he  given 
in  doses  of  gn  1/r^  to  gn  1/4  depending  upon  the  age  of  the  child. 
The  dose  should  be  repeated  two  or  three  times  at  intervals  of  a  day  or 
more.    The  drug  is  a  very  powerful  one  and  is  to  be  used  with  caution. 


AMYI.OID  DEGENERATION  OF  THE  INTESTINES 

This  is  rarely  met  with  in  infants.  It  ie  not  so  infrequent  in  older 
children,  where  it  is  associated  w^ith  amyloid  changes  in  the  liver,  spleen, 
and  kidneys,  usually  as  a  result  of  prolonged  suppuration  in  connection 
with  bone  tuberculosis.  It  is  sometimes  met  with  in  syphilis.  The  ileum 
is  the  part  of  the  intestine  most  affected.  The  process  begins  in  the 
walls  of  the  arterioles  and  capillaries,  particularly  of  the  villi,  and  later 
involves  the  ve^els  of  the  submucosa;  subsequently  the  epithelium  may 
be  affet^tcd.  I'he  nmcous  membrane  in  these  cases  is  pale,  somewhat 
(ranslucent.  The  condition  is  recognized  by  the  application  of  the  iodin 
test;  the  affected   villi  become  of  a  brownish-red  or  mahogany  color. 

Amyloid  degeneration  produces  no  definite  symptoms.  Diarrhea  is 
frequent  hut  by  no  means  constant.  The  anemia  and  waxy  cachexia 
which  are  present  are  probably  dependent  much  more  upon  the  associated 
lesions  of  the  liver  and  kidneys  than  upon  the  changes  in  the  intestines. 


TUBERCULOSIS   OF  THE  INTESTINES   AND   MESENTERIC   LYMPH 
NODES  (MESENTERIC  GLANDS) 


These  two  conditions  are  usually,  hut  not  invariably,  associated,  and 
may  he  conveniently  considered  together. 

Frequency. — In  a  series  of  386  autopsies  upon  tuberculoua  cases  from 
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our  ho«piUI  rfuoni^,  the  iiik'stine^  were  invohud  iu  40  per  cent.  The 
great  majority  of  the  patients  were  iiiMler  tlircT  years  o!  age.  In  i:il 
autopsies  xipon  tuberciilons  eases  publisheil  in  tlic  IVndlebury  Hospital 
Reports*  the  iBtestiues  were  involved  in  5t)  per  eeiit.  These  patients 
were  mainly  between  four  and  four  teen  years  old.  In  2Uii  antop^ies 
upon  tubereulous  eiiiblreu,  eiuetiy  infaiit*^,  reported  by  Mitller,  the  intes- 
tines were  involved  iu  2H  per  cent*  In  1,3 4 G  autopsies  c*olleeted  by 
Biedert  there  were  intestijud  lesions  in  3l.fi  per  eent.  Intestinal  tuber- 
eulosis  is  most  eonunon  from  the  tliird  to  tlie  eighth  year.  The  mesen- 
teric lymph  nodes  arc  more  frequently  involved  than  are  the  intestines, 
though  the  two  are  usually  associated.  They  were  tuhcrru!ous  in  59 
per  cent  of  the  IVmllelmry  eases;  and  in  178  recent  autopsies  at  the 
Babies'  llospital  upun  tubereulous  patients,  published  by  Bartlett  and 
Wullstein,  these  nodes  were  invohed  in  0-^  t^^'''  ecnt ;  in  10  per  eent  tiiey 
were  appareidty  the  oldest  tubereulous  lesions. 

Etiology. — While  it  is  no  doubt  jx^ssible  for  infeetion  of  tlie  mesen- 
terie  nodes  to  ocrur  tbroufrh  the  general  eireidation.  this  is  exeeptionah 
In  tlie  great  majority  of  tiises  infection  takes  phi<e  from  the  intestines; 
ue.,  theae  are  examples  of  tuberculosis  by  ingestion  rather  tlian  by  in- 
halation. The  bacilli  in  the  intestinal  tract  may  be  fieri ved  from  fiwd 
or  from  sputum  whith  has  been  cuiighed  up  and  svsal lowed.  Of  IHI  eases 
of  abdominal  tuberculosis  of  all  varieties  in  children  under  sixteen  years, 
studied  by  Park  and  Knimwicde.  the  infcrtiiin  was  of  the  bovine  type  in 
h2y  and  the  human  type  in  44  cases.  Of  these  children,  71  were  under 
five  years  and  25  belween  live  ami  sixteen  years.  The  proportion  of 
bovine  infe<'tions  was  slightly  krgcr  in  tln^  younger  group.  Triniary  in- 
testinal tuberculosis  in  this  country'  is  relatively  infretfueid.  When  it 
does  oeeur,  however,  it  is  more  often  due  to  a  bacillus  of  the  bovine  than 
of  the  human  type.  The  inference  is  probaldy  justifH'd  tlud  in  cases 
of  liovine  inlVction,  tul)ereuhnis  Tuilk  was  tlie  source  of  the  infection. 
The  intestinal  lesions  most  often  found  in  infants  and  young  children 
are  mild  in  character  and  are  nsnaHy  associated  with  and  secondary  to 
an  advanced  pulmonary  lesion.  They  are  dout>tless  due  to  swallowing 
tuberculous  sputum.    In  such  eases  the  human  type  of  bacillus  is  found. 

Lesions. — Intestines.— ^The  usual  seat  is  the  small  itdestine,  chiefly 
the  Jejunum  and  lower  ileum.  With  extensive  disease  the  large  intes- 
tine may  also  be  involved,  most  frequently  the  cecum,  and  exceptionally 
it  alone  may  he  affected.  Tuberculous  ulcers  may  be  found  in  the 
appendix. 

The  early  dej^osits  a]>pear  as  tiny  yellow  nodules,  not  numerous  but 
widely  scaltcrcd  and  generally  a!T».vling  Feyer*s  patches.  Usually,  how- 
ever, ulcers  are  present,  and  often  only  ulcers  are  seen.  Their  size  and 
number  vary  greatly;  there  may  be  only  five  or  six  tiny  uleers,  or  there 
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may  be  forty  or  fifty,  the  largest  being  two  or  three  inches  in  diameter. 
They  very  frequently  involve  Peycr's  patrhcs.  The  typical  tuberculous 
ulc*er  is  of  irr<^^*uliir  jiliape,  with  rounded  bonier^  and  with  its  longest 
diameter  at  ri^rht  an^^les  Ut  the  intestinal  axis.  When  large,  it  may  nearly 
eneirele  the  gut.  The  uUers  are  excavated  ;  they  have  overhanging,  infil- 
trattHl  edges  of  a  deeji-red  eolor.  The  surface  is  covered  with  granula- 
tions. Fn  thohe  which  have  partially  healed  a  distinct  puckering  of  the 
intej^tine  oecitrs,  wliirh  h  especially  noticeable  u\Kn\  the  peritoneal  sur- 
face. The  small  uhrrs  involve  the  nuicosa  only;  the  larger  and  older  ones 
the  eubmueosa  and  the  nuisenlar  coats,  and  not  infrequently  also  tlie 
ecroos  coat.  Perforation  may  occur,  but  rarely  into  the  general  perito- 
neal cavity,  as  a  localized  plastic  inflamrnatittn  precedes  it  There  may  be 
sdhesionR  of  adjacent  intestinal  coils,  and  fistulae  may  form,  owing  to 
ulceration  at  the  point  of  contact.  With  these  severe  cases  there  is  always 
associated  more  or  less  extensive  tulierciilous  peritonitis,  frequently  of 
the  ulcerative  variety.  Uke  other  tubereuloug  processes*  the  infiltration 
and  ulceration  may  cease  at  any  8tage,  and  cicatrization  follow.  If  the 
ulcers  have  been  large  ones,  there  is  always  st*me  narrowing  of  the  lumen 
of  the  intestine,  Stricture  is  rarely  seen  because  most  of  the  children  die 
fmm  the  general  disi'ase  before  it  has  had  time  to  occur.  Monti  has  re- 
ported a  case  of  ohstniction  at  the  ilcot-ecal  valve,  due  to  an  old  tubercu- 
lous cicatrix,  in  an  infant  of  twenty-one  months.  One  has  come  under 
our  observation  in  a  ciiild  of  nine  years,  in  which  the  obstruction  was  in 
the  colon,  just  beyond  I  he  ileocecal  valve. 

Mesenteric  Lymph  Nodes. — Usually  these  tuberculous  lymph  nodes 
are  from  half  an  inch  to  an  iiuh  in  diameter;  oc^easionally  they  may 
reach  the  size  of  a  hen's  Qgg,  From  a  fusion  of  several  of  them,  tumors 
of  considerable  sisje  may  be  formed.  We  have  seen  one  such  mass  as  large 
as  the  head  of  a  child  at  birth. 

The  process  is  the  same  as  that  which  occurs  in  other  lymph  nodes 
uf  the  body.  There  is  a  tuberculous  inflammation,  followed  by  caseation, 
f^oflening  and  abscess,  or  by  calcification.  Localized  peritonitis  is  found 
in  all  the  marked  cases;  this  is  usually  plastic,  but  may  be  suppurative 
when  due  to  the  rupture  of  an  abscess.  Pressure  upon  the  vena  cava 
may  lead  to  dropsy  iji  the  b»wer  extremities,  Ollivier  has  reported  a  case 
in  which  thrombosis  of  the  vena  cava  occurred.  IVessure  upon  the  portal 
vein  may  lead  to  ascites  and  dilatation  of  the  superficial  abdominal  veins. 
There  may  be  pressure  upon  the  thoracic  duct 

Symptoms. — The  symptoms  of  intestinal  tuberculosis  are  exc«»cdingly 
irregxdar.  Uk^rs  are  very  frequently  found  at  autopsy  when  there  have 
been  no  marked  intestinal  symptoms;  this  is  especially  true  of  the  small 
ulcers  usually  sc*en  in  infants.  On  the  other  hand,  diarrhea  is  not  un- 
common in  cases  of  advanced  general  tuberculosis  where  no  ulcers  are 
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present.  It  is  tho  mo  si  frequent  symptom  of  uleeratiniij  and  may  be 
exceediDgly  obstinate.  The  stools  do  not  differ  essentially  from  those  in 
protracted  cases  of  ileoeoHtis  except  in  the  occurrence  of  Leraorrhages 
and  in  the  presence  of  tubercle  bacilli.  Trcmorfhages  are  not  very  fre- 
quent, but  they  may  be  so  large  as  to  be  the  cause  of  death.  This  oo 
curred  in  one  of  our  caaes.  an  infant  nine  months  old,  the  blood  coming 
from  a  single  ulcer  in  the  ileum.  Hemorrhage  is  more  common  in  older 
children.  In  some  cases  localized  abdominal  pain  or  tenderness  is  pres- 
ent. In  advanced  cases  the  symptoms  of  intestinal  ulceration  are  usually 
mingled  with  those  of  peritcjnitis»  and  there  arc  also  present  the  en- 
larged mesenteric  lymph  nodt»s,  which  may  aid  in  the  diagnosis.  In  the 
majority  of  cases,  these  nodes  are  recognized  ordy  by  deep  palpation*  A 
rectal  examination  may  give  additional  information.  The  tumors  are 
generally  felt  as  irregular  nodular  masses,  lying  close  against  the  spine, 
not  movaiile,  and  sometimes  tender  on  pressure.  Other  tumors  from 
deposits  in  the  peritoneum  may  be  present  anywhere  in  the  abdomen; 
they  may  be  superficial  or  deep.  The  other  symptoms  are  due  to  the 
complications  already  mentioned  and  to  tuberculosis  elsewhere. 

Diagnosis. — The  only  fKjsitive  evidence  of  intestinal  tuberculosis  is 
the  discovery  of  the  batrilli  in  the  stools.  They  are  here  to  he  carefully 
differentiated  from  smegma  and  other  forms  of  acid-fast  bacilli.  In  the 
absence  of  such  evidence,  the  disease  is  ditTerentiated  from  simple  ileo- 
colitis, first,  by  the  signs  of  tuberculosis  elsewhere  in  tlie  body,  espe- 
cially in  the  lungs,  these  being  almost  invariably  involved;  secondly,  by 
the  slow  onset  and  gradual  development  of  the  symptoms,  while  in  ileo- 
colitis an  acute  attack  has  almos:t  invariably  preceded.  T^arge  hemor- 
rhages should  suggest  tuberculosis.  A  positive  reaction  to  the  tuberculin 
skin  test  is  of  much  assistance  in  diagnosis,  as  is  also  the  presence  of 
palpable  mesenteric  glands. 

FrognoaiB. — This  dcfieiids  altogether  upon  the  extent  of  the  tubercu- 
Ions  disease  elsewhere^  as  it  is  extremely  rare  for  the  intestinal  lesion  to 
be  the  cause  of  death.  Once  formed,  the  ulcers  probably  remain,  cica- 
trization being  very  rare*  and  then  only  partial. 

Treatment.— The  only  symptom  which  ordinarily  demands  treatment 
is  the  diarrhea.  When  severe,  this  is  to  be  managed  much  as  in  cases 
of  ileocolitis,  except  that  irrigation  of  the  colon  is,  of  course,  not  called 
for.  The  chief  reliance  must  be  upon  diet.  Bismuth  and  opium  may 
diminish  the  peristalsis  somewhat.    Ko  drugs  can  affect  the  process. 
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CHAPTEK   VIII 

DISEASES  OF  THE  INTESTINES— {Cofdikued) 
CHRONIC  INTESTINAL  INDIGESTION 


The  diagnosis  of  chronic  intestinal  indigestion  is  frequently  made 
wfion  it  is  not  the  digestion  of  the  child  but  the  character  of  the  food 
which  IB  at  fault.  The  term  should  be  reserved  for  those  cases  in  which, 
with  proper  feeding,  there  are  marked  and  persistent  evidences  of  dis- 
turbance in  intestinal  digestion,  usually  with  great  retardation  in  physi- 
cal development. 

Chronic  intestinal  indigestion  is  especially  common  in  children  from 
the  first  to  the  fifth  year.'  It  is  seldom  seen  after  that  time.  In  a  small 
proportion  of  cases  it  is  apparently  the  result  of  a  constitutional  weak- 
ness. Nursing  infante  or  infants  who  have  been  artificially  fed  during 
the  first  few  months  in  a  manner  that  cannot  be  criticized  and  who  have 
thrived  fairly  well  may,  when  the  change  to  s<jlid  food  is  made,  be  quite 
unable  to  digest  this  or  may  even  gradually  manifest  an  inability  to 
digest  and  thrive  ii\Hin  cow's  mtlk  however  modified. 

Some  cases  are  clearly  the  result  of  improper  feeding.  With  bottle- 
fed  infanta  this  is  usually  the  giving  of  too  great  proportions  of  fat. 
With  cliildrcn  taking  solid  food  tlic  trouble  usually  arises  from  giving 
this  too  early  or  in  too  large  quantities,  especially  when  tlie  food  has  been 
improperly  cooked,  such  as  cereals,  vegetables,  and  e8p€cially  potato.  But 
the  most  frequent  cause  of  the  cundition  is  a  previous  severe  or  pro- 
longed attack  of  diarrhea  or  dysentery  from  which  the  child  seems  never 
to  have  entirely  reiMjvered.  Those  who  have  previously  been  delicate  or 
who  have  had  prolonged  digestive  disturbance  before  the  acute  attack  are 
particularly  liable  to  be  aflTeeted,  The  condition  is  seen  in  all  grades  of 
scH'iety  but  more  commonly  in  the  middle  or  upper  classes,  for  among 
the  very  poor  indiscretions  in  diet  are  likely  to  precipitate  attacks  of 
acute  indigestion  which  may  be  fatal. 

There  are  no  characteristic  pathological  changes  other  than  a  dilata- 
tion of  the  small  and  large  intestine,  chiefly  the  latter.  In  some  cases 
this  may  be  extreme.  Children  who  are  the  subjects  of  chronic  intestinal 
indigestion  seldom  die  from  the  condition  itself,  bnt  usually  from  some 
acute  process  engrafted  upon  it,  chiefly  of  the  lung^  or  gastro- intestinal 
tract  There  are  then  found  only  the  lesions  of  the  terminal  infection 
or  condition. 

'Prolonged  di^urbances  in  inteetinal  digestioo  during  the  fint  year  have 
been  cooaidered  under  Difficutt  Feeding  Casea. 
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Symptoms. — The  tlmital  pit-hire  which  these  cases  present  is  a  very 
i-ommon  one,  and  the  syniptnmg  aro  quite  imiform.  The  patients  are 
generally  very  thin,  with  small  oxtremities,  a  small  amount  of  guhcu- 
taiieous  fat,  and  a  large  protuberant  abdomen  (Fig.  43).  The  size 
of  the  abdomen  is  perluips  the  moi^t  striking  feature  of  the  condition. 
This  is  partly  due  to  dilatation  of  the  small  intestine,  but  chiefly  to  dila- 
tation of  the  colon   which  igi  regularly   present   in  this  condition.     It 

occurs  partly  as  the  result  of  an  excessive 

fermentation  of  food  and  fmrtly  from  the  re- 
laxed condition  of  the  muscular  coats  of  the 
lioweL  There  is  no  hypertrophy  and  no  ul- 
ceration. Dilatation  of  tlie  intestine  is  fur- 
ther favored  l>y  a  similar  condition  of  the 
ninsciilar  walls  of  the  abdomen  which  in 
marked  cases  become  extremely  fitteunated, 
alniust  transparent.  This  relaxatiun  is  to  lie 
attributed  partly  to  the  poor  nutrition  and 
partly  to  the  constant  pressure  from  within. 
The  colon  is  often  dilated  to  a  diameter 
of  three  or  four  inches,  as  shown  by  X-ray 
e\  ami  nation,  and  sometimes  even  more  than 
this.  An  crrontNjuft  diagnosis  of  Hirsch- 
sprung's disease  is  often  made  in  such  cases. 
The  circumference  of  the  alidumen  may  be 
several  inches  greater  than  that  of  the  chest 
Tympanites  is  constantly  present  although 
much  gas  may  be  passed  per  rectum.  There 
is  a  marked  tendency  for  the  tympanites  to 
increase  during  the  day  time  and  to  diminish 
at  night  so  that  the  variation  in  the  circum- 
ference of  the  alKlomen  is  usually  two  or 
three  inches  and  sometimes  as  ranch  as  four 
or  five  inches  in  twenty- four  hours.  This 
variation  is  of  ai^sistance  in  dilferentiating  the  condition  from  tuber- 
culous peritonitis  with  which  it  is  frequently  confounded.  Such  chil- 
dren are  pale,  anemic,  sallow  in  complexion  and  haggard  lookiug;  they 
have  dark  rings  under  the  eyes;  they  are  fatigued  on  slight  exertion; 
they  are  very  cross,  irritable,  and  emotional  to  an  unnatural  degree. 
They  are  hard  to  amuse,  hard  to  control,  and  alt»»gcther  exceedingly 
ditlicult  patients  to  deal  with.  Their  growth  is  retarded  if  the  symp- 
toms have  lasted  long.  They  are  much  betow  the  average  in  height 
and  weight,  but  mejitally  often  quite  precocious.  One  of  our  patients 
at  three  years  weighed  twelve  and  a  half  pounds  and  was  twenty-nine 


Fia.  43. — Chronic  Intk^tinal 
iMmoBsTXON. — Paiicfit  font 
years  otd ;  syniptjQfiis  of  three 
years'  duration,  following 
attac!k  of  acute  iltxicxiUth. 
Hiifigliit,  34  inches;  circumfer- 
ence of  abdomen »  22 1  inches; 
weight,  24  pounds. 
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inrliee  tall  and  another  patient  at  five  years  weighed  twenty-two  poimib 
jiiifl  wm  thirty-three  inihe^  tiilL  The  .sleep  ii^  always  unnattiral  aii*:l 
ijisturbed;  ainl  at  night  the  children  toss  about  their  eribci,  waking  fre- 
quently, crying  out  and  often  grinding  their  teeth.  They  perspire  very 
readily,  and  sufTer  from  eold  extremities. 

The  bowels  alternate  between  constipation  and  diarrhea,  the  former 
being  more  frequently  present.  At  such  times  the  stools  are  goner- 
ally  of  a  light  gray  color  or  nearly  white*  The  odor  of  the  stools  is 
usually  extremely  foul  With  diarrtiea  tlie  stools  are  often  not  very 
frequent,  not  e.xeeeding  four  or  five  a  day,  but  they  are  large,  gray, 
green,  or  brown  in  color,  acid  in  reaction,  often  frothy,  ofTensive,  and 
always  contairj  undigested  food,  A  sti»ol  in  many  cases  is  immediately 
excited  by  the  taking  of  Umxh  From  time  to  time,  in  many  patients, 
large  quantities  of  mucus  are  passed;  in  some  eases  tins  comes  to  b^  a 
njnstiint  feature  of  tlie  diseiise.  A  striking  feature  is  the  large  size  of 
the  stofjls  in  proportion  to  the  amount  of  food  taken.  The  chemical 
examination  of  these  stools  when  cow's  milk  is  taken,  shows  that  the  chief 
solid  constituent  h  fat  which  frequently  forms  as  much  as  GO  to  70  per 
cent  of  thi'  dried  niatter  of  tlie  stool,  as  compared  with  the  normal  of 
2i}  to  40  per  cent.  The  carbohydrates  which  are  taken  are  largely  broken 
down  by  the  excessive  fermentation  which  takes  place  in  the  intestinal 
tract,  I^irgc  quantities  of  gas  are  expelled.  Pain  is  not  a  very  conmion 
symptom,  but  discomfort  from  the  great  tympanites  is  frequent  The 
appetite  is  capricious  and  usually  pcxjr,  though  some  patients  have  a 
voracious  appetite  and  will  eat  everything  oiTered.  Tlie  tongue  is  usually 
clean  and  the  breath  is  not  offensive  unless  the  stomach  is  also  affected, 
when  the  tongue  may  be  coated. 

The  nervous  symptoms  which  these  patients  present  are  exceedingly 
varied,  and  often  of  the  most  puzzling  character.  In  some  cases  there 
are  from  time  to  time  attacks  in  w^bich  they  are  so  severe  and  so  per- 
sistent as  to  lead  to  the  diagnosis  of  organic  disease  of  the  brain.  In 
ad<lition  to  the  (condition  of  general  nervous  irritability,  there  may  be 
tt^tany.  fainting  attacks  resembling  somewliat  the  seizijres  of  peiii  mat, 
exaggerate<l  reflexes,  attacks  of  duliu*ss  or  sometimes  stupor,  with  irregu- 
lar pulse  and  respiration  and  other  symptoms  strongly  suggestive  of 
tubercnlouH  meningitis.  Convulsions  are  not  iinconmion.  They  are 
usually  ateompauied  by  fever,  and  may  be  rejH?ated  at  intervals  of  a 
few  mmutos.  There  is  almost  no  end  to  the  combinations  of  nervous 
symptoms  whreh  these  imticnts  may  present.  The  skin  shows  frequently 
eruptions  of  er^'tliema  or  of  urticaria. 

Most  of  these  cases  are  without  fevtjr;  but  in  some  a  slight  fever  ia 
present  for  weeks  at  a  time,  the  temperature  usually  varying  between 
DD"^  and  101,5*^  F.    Oecasionally  it  may  rise  lo  lO*^*"  or  loa'^  F.  during 
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iiii  artiiu  ejcacerbatioii  hi  the  fiyniptonis.  The  uriue  of  most  of  these 
patii'Tit8  contains  a  ^ri^at  excess  of  indicau  and  the  amount  present 
often  fluctuates  regularly  witli  tlie  nervous  symptoms.  The  weight  may 
remain  stationar}^  or  there  may  be  a  gradual  logs  for  some  time.  When 
inifjrovement  takes  place  the  gain  is  apt  to  be  rapid  but  very  irregular. 
Great  finetuations  in  weight  are  characteristic  of  this  eonditioo  and 
are  to  be  explained  by  retention  and  hiss  of  water.  Attacks  of  general 
edema  with  rapid  gain  rii  weight  are  occasionally  seen,  lutereurrent 
attaeks  of  acute  indigestion,  with  diarrhea  and  sometimes  also  vomiting, 
are  frequent  aud  easily  excited.  Oeeasionally  there  are  seen  attacks  of 
intercurrent  intestinal  infection  with  the  dysentery  bacillus,  or  other 
organisms. 

The  course  aud  duration  of  these  symptoms  are  indefinite.  The 
milder  eases  if  recognized  early  and  promptly  treated  often  recover  in 
a  few  months,  thtnigh  careful  feeding  must  be  continued  for  a  long  time 
to  prevent  relapses.  The  severe  eases  under  the  most  favorable  cir- 
cumstances last  many  months  and  usually  several  years.  In  those  which 
progress  favorably,  improvement  i^  usually  first  seen  in  the  digestive 
symptoms,  next  in  the  nervous  symptoms  and  last  of  all  in  the  weight. 
In  the  most  severe  forms,  if  untreated,  the  patients  gradually  w*aste 
until  they  die  from  exhaustion,  or  fall  easy  victims  to  any  acute  disease 
which  they  may  happen  to  contract.  There  is  but  little  tendency  to  spon- 
taneous recovery. 

llerter  has  called  attcntiou  to  a  type  of  this  disease  associated  with 
marked  arrest  in  growth  to  which  he  gave  the  name  Intestinal  Infantil- 
ism. In  several  such  ease«  studied  he  found  a  failure  of  retention  of 
calcium  and  magnesium  salts  over  a  prolonged  period  of  time.  To  this 
he  ascribed  the  arrested  develojunent  of  the  skeleton.  Associated  Mith 
this,  there  were  present  evidences  of  excessive  intestinal  putrefaction* 
The  bacteriology  of  the  condition  he  believed  to  be  characteristic,  viz., 
a  preponderance  of  the  B.  hifidus,  with  great  diminution  or  entire  absence 
of  the  B,  coU. 

Prognosis. — This  de[iends  upon  the  duration  of  the  symptoms,  the 
general  condition  of  the  patient  at  the  time  treatment  is  begun,  and 
upon  how  thorougldy  it  can  be  carried  out  The  symptoms,  in  the 
great  majority  of  cases,  have  existed  for  several  months  at  the  time  the 
case  comes  under  observation.  Henerally*  the  greater  the  mistaken  in 
feeding  have  been,  and  the  greater  the  violation  of  hygienic  and  dietetic 
rules»  the  better  the  prognosis.  A  child  who  has  developed  chronic  in- 
testinal imiigcstion  of  a  severe  type,  in  spite  of  the  fact  that  the  hygienic 
surroundings  were  good,  and  when  the  dietetic  errors  were  not  flagrant, 
is  not  nearly  so  hoj>eful  a  snbject  for  treatment  as  one  whose  hygienic 
surroundings  have  been  poor  aud  whose  diet  has  been  especially  bad. 
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In  cases  like  tlie  latttT,  a  removal  of  the  r-aom'^  am]  the  instiKition  of 
proper  methofiB  of  treatment  almost  invariably  result  in  immediate  and 
striking  improvement,  unless  the  general  vitality  of  the  patient  has 
been  rednced  to  a  very  low  point.  In  the  other  eases  where  the  mistakes 
have  been  less  marked  and  the  condition  is  due  more  to  constitutioiml 
than  to  loeal  causes,  the  improvement  is  slower  and  leRs  striking.  Thus, 
as  a  rnle,  hospital  patients  improve  more  rapidly  than  those  seen  in 
private  practice. 

Treatment. ^ — In  no  class  of  cases  that  the  physician  is  called  upon  to 
treat  are  results  more  satisfactory  than  in  many  of  those  of  chronic  in- 
testinal indigestion,  when  intelligent  cooperation  can  be  secured.  But 
the  reverse  is  also  true  and  no  cases  are  more  nnsatisfactf»ry  than  these 
when  intelligent  cooperation  cannot  be  secured.  Treatment  is  very 
diflficuit  at  best;  recovery  is  a  very  slow  process  and  the  periods  of  ex- 
acerbation of  symptoms  that  occur  with  almost  every  case  are  exceed- 
ingly trying  to  anxious  parents  and  relatives.  If  tlie  parents  themselves 
are  lax  in  discipline*  and  are  unable  to  eontrol  the  child,  an  etficicnt 
trained  nurse  should  be  secured,  into  whose  hands  the  exclusive  manage- 
ment of  the  child  should  he  piaffed.  In  any  case  it  should  be  understood 
that  the  duration  of  the  symptoms  is  likely  to  be  from  one  to  two  years 
and  may  be  raurh  longer.  The  adoption  of  a  consistent  plan  of  treat- 
ment continuously  carried  out  for  a  long  period  is  indispensable  to 
success. 

The  essential  part  of  the  treatment  is  diet  and  general  manage- 
ment. It  should  be  remembered  that  the  condition  is  in  most  cases 
primarily  one  of  fat  indigestion  and  intolerance.  To  this  there  is  soon 
added  intolerance  of  carl>oh  yd  rates  and  often  the  latter  becomes  the 
prominent  feature.  When  there  is  intolerance  of  both  carbohydrates 
and  fsts,  it  is  apparent  that  there  can  be  no  gain  in  weight.  The  beet 
that  can  be  done  with  these  patients  is  to  keep  them  for  a  long  time  upon 
a  diet  made  up  almost  entirely  of  protein  food.  On  this  one  should  be 
content  if  the  weight  remains  stationary  or  if  there  is  but  a  slight  loss. 
As  the  dige^stive  condition  improves,  fats  or  carliohyd rates,  according 
to  the  tolerance,  can  gradually  be  added  to  the  diet — at  first  only  in 
very  small  amounts.  In  moi^t  cases  the  conditions  must  be  met  em- 
piric^ally  and  many  mistakes  and  consequent  relapses  are  likely  to 
occur. 

At  the  outset  the  most  important  thing  is  to  stop  all  starchy  food 
for  a  considerable  lime,  and  put  the  patient  upon  a  diet  consisting  only 
of  rare  beef,  beef  juice,  junket  without  whey,  buttermilk  or  protein  milk. 
Skimmed  milk  is  well  borne  by  only  a  limited  number.  After  some 
improvement  has  occurred  carho by rl rates  may  be  added,  but  very  gradu- 
ally beginning  with  small  quantities  (not  more  than  one  tablespoonful 
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a  clay)  of  wcll-conkecl  ct^real.  The  number  of  ft'eclinirs  should  DOt  be 
more  tlian  four  a  clay  ilviriuj^  the  sorcincl  yoar.  and  ihvve  or  four  a  ilay 
for  children  during  the*  tliird  hikI  fotirth  years.  These  should  always  l>e 
at  reiridar  intervals,  and  jsolhiug  whatever  ^iven  bi'tweeii  meals.  The 
meat  should  he  rare  scraped  beefsteak  or  lamb  ehop ;  from  otr*  to  three 
lablespoonfuls  may  be  allowed  oDee  a  day.  The  white  of  e^g  may  be 
^nven  early,  and  after  a  time,  the  whole  of  a  hard-boiled  egg  very  finely 
iirated. 

After  improvement  has  been  going  on  for  two  or  three  months,  bread 
may  he  added,  at  first  in  small  quantities  and  onee  a  day.  This  should 
preferably  he  f^tale,  eut  thin  and  dried  in  the  oven  until  it  is  crisp,  and 
given  without  butter.  Mutton,  chieken,  or  beef  broth,  without  vegetables, 
may  be  given  occasiooally  in  the  plare  of  one  of  the  milk  feedings.  After 
tins  diet  has  been  kept  up  for  three  or  four  months,  if  improvement  con- 
tinues, one  of  the  green  vegetables  thoroughly  emtked  and  strained  may 
he  added  ouee  a  day.  A  striking  feature  of  these  cases  is  their  marked 
intoleranee  for  sweet  ei)w'6  milk.  This  nnist  be  withheld  for  a  long 
period.  This  restrieted  diet  ehoubl  he  eon  tinned  for  at  least  a  year  or 
until  all  the  symp1f>ms  have  disafipeare<t.  Potato  should  be  forludden 
for  a  long  time.  A  few  of  the  patients  ean  lake  olive  oil  when  they  ran- 
not  tolerate  any  other  form  of  fat.  This  may  he  tried  very  carefully, 
heginiiing  with  one  teaspcxmful  a  day. 

Intestinal  irrigation  is  ocx-asionally  useful  for  brief  periods  in  some 
cases  in  which  there  is  mueh  nnieus  passed;  no  astringents,  but  only 
a  w^arm  saline  solution  should  he  used.  But  it  should  not  he  forgotten 
that  continued  irrigation  often  keeps  up  the  production  of  mucus,  and 
also  that  the  introduction  of  large  amount*^  of  water  may  increase  the 
intestinal  distention. 

The  constipation  ean  scmietimes  be  controlled  by  the  diet  alone:  but 
in  most  cases  drugs  are  needed  also.  As  laxatives  in  this  condition  prep- 
arations of  rliubarb,  or  eascara  and  the  compound  licorice  powder  are 
serviceable.  On  account  of  the  great  tendency  to  alidoniinal  distention 
due  to  excessive  fermentation  and  atony  of  the  intestinal  wal!s  the  bowels 
must  he  kept  well  emptied.  Most  patients  do  better  wdien  two  stcxds 
a  day  arc  secured,  the  secxmd  if  neicssary  by  an  em-ma.  hut  the  frefjuent 
use  of  large  intestinal  injections  is  to  he  avoided.  Abdominal  massage 
is  of  much  heoefit  in  most  eases. 

Drugs  directed  against  the  process  of  putrefaction  are  extremely 
unsatisfactory  even  in  older  children  and  are  not  to  be  recommended. 
Of  little  value  also  is  the  administration  of  the  various  digestive  fer- 
ments. General  tonics  are  sometimes  useful  during  i^onvalescenee  and 
appurently  assist  in  the  improvement  of  the  general  comlition,  hut 
during  acute  exacerbations  their  use  should  be  interdicted.    Nux  vomic 
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is  the  best  combined  with  some  mild  preparation  of  iron.  Cod-liver  oiI> 
particularly  in  the  early  stage,  is  badly  borne. 

Relapses  are  easily  excited  by  indiscretions  in  diet,  and  parents 
should  be  impressed  at  the  very  beginning  with  the  necessity  of  adhering 
rigidly  to  the  diet  prescribed  for  a  long  period.  It  very  often  happens 
that  the  improvement  which  is  seen  after  one  or  two  months  of  careful 
treatment  is  so  marked  as  to  lead  the  parents  to  the  belief  that  a  cure 
has  been  accomplished,  so  that  they  relax  their  vigilance  and  allow  im- 
proper articles  of  food  which  are  almost  certain  to  induce  a  relapse. 
If  the  case  is  an  aggravated  one,  and  the  symptoms  of  long  standing,  it 
is  wise  to  tell  parents  at  the  outset  that  a  year's  treatment  is  the  mini- 
mum in  which  anything  permanent  can  be  accomplished. 

The  general  treatment  of  the  patient  must  not  be  overlooked.  Proper 
clothing,  regular  exercise  in  the  open  air,  cool  sleeping  rooms,  massage 
and,  when  the  condition  is  such  as  to  permit  it,  sponging  every  morning 
with  cool  water  are  all  of  very  great  importance.  An  elastic  abdominal 
bandage  giving  moderate  support  not  only  adds  to  the  comfort  of  these 
patients  but  to  some  degree  prevents  the  excessive  distention  likely  to 
occur  on  account  of  the  loss  of  muscular  tone  in  the  abdominal  walls. 
The  improvement  in  the  nervous  symptoms  of  the  patient  is  often  one 
of  the  first  things  noticed.  From  an  irritable,  fretful,  peevish  child  the 
patient  is  sometimes  totally  changed  in  disposition  in  a  few  weeks,  so  as 
to  become  quiet,  affectionate,  docile,  and  playful. 
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The  term  colic  is  applied  to  any  severe  paroxysmal  pain  occurring  in 
the  intestines.  It  may  be  due  to  many  causes.  The  colic  of  lead  and 
arsenic  poisoning  are  both  very  rare  in  children ;  but  colicky  pains  are 
present  in  appuiidioitis,  intussusception,  ileocolitis,  and,  in  fact,  in  all 
the  severe  forms  of  intestinal  inflammation.  Colic  may  be  due  to  swal- 
lowing certain  substances,  especially  foreign  bodies  and  the  seeds  of 
fruit«;  and  in  rare  cases  it  may  be  excited  by  the  presence  of  round- 
worms when  they  are  numerous.  In  all  the  conditions  mentioned,  colic 
is  only  one  of  the  symptoms,  although  it  may  be  a  very  prominent  one. 

The  peculiar  colic  of  infancy  is  dearly  caused  by  spasm  of  the  mus- 
cular wall  of  the  intestine.  It  is  a  heightened  reflex  from  irritation  of 
which  we  have  many  other  illustrations  at  this  p(»riod  of  life.  The 
cause  of  the  irritation  is  usually  the  presence  of  some  un«li;rcstecl  food 
in  the  intestine.  Colic  is  therefore  essentially  a  symptom  of  indigestion. 
Flatulence  and  colic  are  very  often,  but  not  always,  associated.  Colic 
is  always  increased  by  the  c(H»xistence  of  constipation,  which  in  many 
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cases  is  its  sole  cause.    Almost  any  of  the  elements  of  the  food  may  give 
rise  to  colic. 

Sugars  and  starches  produce  it  by  causing  excessive  fermentation 
and  flatulence.  Fats  are  less  frequently  at  fault ;  but  the  presence  of 
large  unabsorbed  masses  in  the  intestine  may  be  a  sufficient  cause  of 
irritation.  The  actual  pain  in  colic  is  partly  from  distention^  but  chidy 
from  muscular  spasm.  In  some  of  the  most  severe  cases  of  colic  it  is 
possible  that  the  spasm  may  be  accompanied  by  a  slight  transient  in- 
tussusception. Colic  may  follow  chilling  the  surface  of  the  body.  In 
these  cases,  also,  muscular  spasm  appears  to  be  the  principal  factor  in 
causing  the  pain.  The  colicky  period  of  infancy  is  chiefly  the  first 
three  months;  after  this  time  the  peculiar  susceptibility  gradually 
passes  off. 

Symptoms. — These  are  in  most  cases  so  typical  as  to  be  easily  recog- 
nized. They  are  always  more  severe  in  delicate  and  highly  nervous  chil- 
dren. In  the  severe  attacks  there  is  contraction  of  the  features,  a  loud 
paroxysmal  cry,  subsiding  for  a  few  moments  and  then  beginning  with 
renewed  intensity,  drawing  up  the  lower  extremities,  and  in  male  in- 
fants contraction  of  the  scrotum.  With  these  symptoms  the  abdomen  ia 
usually  found  tense  and  hard.  With  the  expulsion  of  gas,  the  symptoms 
usually  subside  at  once,  and  the  child  falls  asleep.  In  the  most 
severe  attacks  there  may  be  considerable  prostration,  cold  extremities, 
and  perspiration.  When  the  symptoms  are  less  severe  there  is  only  con- 
tinual fretfulness,  and  the  child  can  not  sleep.  When  colic  is  habitual 
there  arc  very  few  hours  in  the  twenty-four  when  the  child  seems  to  be 
entirely  comfortable.  In  nursing  infants  there  may  at  times  be  difficulty 
in  distinguishing  the  cry  of  colic  from  that  of  hunger,  as  infants  suffer- 
ing from  colic  will  usually  take  food  eagerly,  and  this  is  often  followed 
by  temporary  relief.  In  colic,  however,  the  pain  soon  returns,  and  often 
is  more  severe  than  before.  The  cry  of  colic  is  usually  violent  and 
paroxysmal ;  that  of  hunger  is  apt  to  be  prolonged  and  continuous,  and 
is  not  accompanied  by  the  other  symptoms  mentioned  as  indicating  ab- 
dominal pain.  In  older  children  the  less  frequent  causes  of  colic  men- 
tioned at  the  beginning  of  this  article,  especially  appendicitis,  should  be 
borne  in  mind. 

Treatment — When  colic  is  due  to  flatulence  of  the  intestine,  nothing 
given  by  the  mouth  has  much  effect  in  relieving  the  symptoms.  Cer- 
tainly food  should  not  be  given.  The  purpose  of  treatment  during  the 
attack  is  to  assist  the  child  to  get  rid  of  the  gas;  as  this  is  usually  in 
the  colon,  the  most  efficient  means  is  by  massage  or  enemata.  At  first 
an  injection  of  four  or  five  omices  of  lukewarm  water  should  be  used. 
If  this  is  not  successful,  two  ounces  of  colder  water  with  half  a  teaspoon- 
ful  of  glycerin  may  be  tried.    This  rarely  fails  to  start  peristalsis  and 


CHRONIC  CONSTIPATION 


40a 


"expel  the  *:a.<.  In  *"f»iijiiii«tinii  witli  those  measures,  ilry  lieat  slunild  be 
tt|*plie(l  to  the  uhdomeii  by  means  uf  hot  tbiiiiels  or  a  liut-vvater  lia^^  and 
the  feet  should  be  well  wanned.  The  treatment  between  the  attacks  aod 
the  treatment  of  hahitual  eolie  shnnld  he  direeted  toward  the  eonatipa- 
trmi  and  the  indigestion,  upon  uliieh  they  depend. 


CHRONIC  CONSTIPATION 


Constipation  may  he  said  to  exist  whenever  the  stoob  are  less  fre* 
qiient  and  ilrnier  than  normal.  During  the  early  months  infants  usually 
have  two  movements  a  day.  Many,  however,  have  only  one;  but  if  this 
is  normal  in  eharaeter  the  ehiid  is  not  constipated.  In  other  crises, 
altliough  there  are  two  and  even  three  stools  a  day,  they  may  all  be 
small,  dr}',  and  hard,  having  all  the  eharaeters  of  eoiistipatecl  stools, 
and  the  ease  should  be  treated  aeeonlingly. 

Etiology. — The  eauses  of  ehronie  constipation  are  mony  ajid  far- 
reaebing.  It  nmy  be  due  to  a  diminution  in  the  seeretion  of  the  intes- 
tinal glands  or  of  the  liver*  The  movements  are  then  hard,  dry^  very 
light-colored,  and  are  associated  with  ninth  flalnlenee  and  other  signs 
of  intestinal  indigestion.  Very  often  the  principal  factor  in  constipation 
is  insuHicient  muscular  contraction  in  the  intestine^  The  fecal  masses 
are  then  pro] jelled  so  slowly  and  remain  so  long  in  the  intestine  that 
the  fluid  portion  is  absorbed,  the  residue  becoming,  in  consequence,  so 
dry  and  hard  that  it  is  difficult  to  expeh  In  other  case^  constipation 
is  due  to  the  fact  that  there  is  insufficient  volume  to  the  stools,  as  may 
be  the  case  when  the  food  leaves  very  little  residue.  Constipation  may 
depend  also  upon  local  causes,  as,  for  example,  where  an  evacuation  of 
the  bowels  is  resisted  on  account  of  pain  from  fissure  of  the  anus  or  from 
hemorrhoids.  Although  not  tlie  primar>'  cause,  this  condition  may  Ix? 
sufficient  to  keep  up  the  (constipation  indefinitely.  It  may  in  rare  eases 
tie  due  to  a  congenital  condition,  such  as  narrowing  or  twisting  of  the 
large  intestine  at  some  point.  Another  rare  cause  seen  especially  in 
infancy  is  tome  spasm  of  the  anal  sphincter.  The  most  important  causes 
of  constipation  may  he  grouped  under  two  heads:  iliet,  and  conditions 
giving  rise  to  muscular  atony. 

Diet. — In  breast- ftnl  infants  the  trouble  is  usually  low  total  solids  in 
the  milk.  In  those  who  are  artiflciaUy  fed  it  is  most  often  because  the 
sugar  is  too  low,  and  sometimes  Ijccause  all  the  8*>lid6  are  too  low.  the 
stoolTacking  volume.  In  other  cases  the  cauB^^xil  constipation  is  indiges- 
tion, especiallT  of  fats,  in  still  others  the  use  of  sterilized  milk.  Buring 
the  second  and  third  years  the  cause  may  Im*  tocv  much  cow*s  milk,  par- 
ticularly that  which  has  been  boiled,  or  the  use  of  au  excessive  amount 
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cif  U>€A.    In  oWer  chiWren    he  ctaam  umj  be  mn  excess  of  milk 

aj  IV  fnrnl  and  m  Uik  of  greeji  iregeUblc^  ecMiree  cereab,  nml 

fruit,  anrl  i^iiten 

Muscular  Atony, — The  most  common  c^u^  of  mii^ukr  atony  ls 
habit;  in  a  large  nnmbiT  of  aHH-J*  l«<*k  of  proper  trainiDg  is  the  principal 
etiological  factor.  If  tin*  tnelination  to  hare  a  stoo!  is  re^ularij  disre- 
garded it  soon  ceasea  to  be  felt*  The  onlinar}'  irritation  from  ffoil 
tnaiutesi  fircMlui-eii  no  r«PipoD«e  wliatever.  The  longer  such  a  condition 
conttnueii  the  more  obiitifiate  doeg  it  become.  This  is  an  important 
factor  in  all  vnm^,  Ari«»ther  muse  of  mns4  ular  atony  i«  rickets.  In  this 
diieflJie  the  nuim'ular  walls  of  the  inte^ine  suffer  like  the  muscles  of  the 
extremitiai,  and  become  incapable  of  doing  their  work.  Again,  any 
form  of  malntttrition  in  which  there  is  feeble  niusrnlar  tone  may  canae 
or  aggravate  constipation.  It  is  often  seen  as  a  sequel  to  acute  attacks 
of  diarrheal  dii«ea^es,  particidarly  when  these  have  been  prolonged. 
Want  of  suflicient  muscular  exercise  is  a  frequent  cause.  There  are 
many  chiblren  who  rarely  suffer  from  couj^tifjation  in  summer  when 
thi'y  have  plenty  of  outdoor  exercisie,  who  very  often  do  so  in  winter 
when  such  exercise  is  wanting.  A  loss  of  muscular  tone  is  not  an  infre- 
qucjit  rcfc?iiU  of  tin*  prolonged  and  inJiscriminate  use  of  purgative  drugs 
or  enenmfa, 

Symptomi. — In  most  children  no  sjTnptoms  are  present  except  the 
hxal  oncH,  the  general  health  being  excellent  and  the  nutrition  in  no  way 
disturbetl.  In  s4»nM%  hc»wever,  there  arc  symptomx?  of  greater  or  less 
severity*  dcpcniling  somewhat  upon  the  cau:?e  of  the  constipation. 
There  may  l»e  simply  flatulcnre  and  colicky  pains,  or  the  irritation  of  the 
hardened  fecal  masses  may  j^nitluce  a  slight  eatarrlml  iidlammation 
of  the  sigmoid  flexure  and  the  rectum,  so  that  mucus  and  sometimes 
traces  of  blortd  may  he  pasFed  with  the  etooL  Hemorrhoids  may  develop 
even  in  i ri fancy*  and  fre<pn'nlly  tlie  constant  straining  leads  to  the  pro- 
duction of  hernia.  In  many  mses  there  are  from  time  to  time  nen-oua 
syniptonis  resulting  aj)parcntly  from  the  absorption  of  various  toxic  ma- 
IcrinlH  innn  the  intestine.  Tlierc  may  be  headaehe,  dulness,  fret  fulness, 
disturbed  sleep,  and  asscK-iated  signs  of  intestinal  indigestion.  The 
\n\uv  often  contains  inrlic^u  in  excess,  and  tlu^'c  may  be  slight  feven 

Diagnosis. — 1'lns  iiu-ludcs  the  discovery  of  the  cause  and  the  principal 
seat  of  the  constipation.  T<i  arrive  at  the  former  the  most  careful  and 
tborongli  ii»vc->lrgulion  slnuijd  lie  made  of  tiie  child*.s  diet  and  habits.  It 
is  flc^iratde  to  determine  whether  the  scat  of  trouble  is  the  rectum,  the 
i'olon,  or  the  small  intestine.  If  a  suppository  is  almost  immediately 
f(»llt»\ved  by  a  nurnuil  f^totd,  oue  may  be  sure  that  the  rectum  only  is  at 
fmiil,  jiiii]  that  it  needs  but  a  littb*  extra  stimulus  to  make  it  do  its 
work.     This  is  common  in   infants  who  are  too  young  to  make  any 
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voluntary  f*ffortH.  In  budi  cases  there  nw  no  uiUvr  i^yin[tioms  jirennit. 
In  others,  I  lie  wlutc  or  gray  stools,  niarke^l  llalnluiice.  oireo^ive  lireath, 
and  general  irritability,  leave  do  doubt  of  ilie  fact  that  the  trouble  is 
due  to  indigt^tion. 

Treatment — The  sueeeKsful  treatment  of  ehroDic  constipation  in 
children  is  areomplifihed  only  by  a  eareful  fitudy  and  regulation  of  the 
diild's  routine.  In  treatment,  training,  habits^  diet  and  exercise  play 
the  most  important,  and  specific  lemedies  the  least  important  part. 
Cure  of  the  eonstipated  Imttit  is  always  difficult,  and  in  most  cases  treat- 
ment must  be  continued  for  a  long  time.  The  cooperation  of  an  in- 
telligent mother  or  nurse  is  ahsolutely  indispensable.  To  establish  the 
habit  of  regular  stools  should  be  the  first  step,  for  without  it  nothing  can 
be  done.  This  training  should  be  begun  in  infancy.  Even  in  young 
infants  regular  habits  are  formed  without  difficulty  if  the  child  is  put 
upon  the  cbandjcr  or  chair  invariably  at  the  same  hour.  When  a  local 
stimulus  is  rcquireil  in  addition,  an  oiled  glass  rud  or  a  gluten  supposi- 
tor)'  may  for  a  time  be  inserted.  An  older  chibl  must  be  taught  to  heed 
the  first  imimlse  to  evacuate  the  bowel,  Hcgnbir  habits  can  hardly  l>e 
formed  unless  the  same  time  each  day  is  chosen  for  the  movement. 
That  to  be  preferred  is  soon  after  the  morning  meal,  as  taking  imul  into 
the  stomach  starts  a  peristaltic  wave  which  is  continued  throughout  the 
intestine.  This  has  been  demonstrated  by  the  X-ray  to  occur  even  in 
the  colon.  With  older  children  breakfast  should  be  early  enough  to  allow 
ample  time  for  this  duty  before  the  other  engagements  of  the  <lay ;  and 
nurses  should  be  imi>ressed  with  the  importance  of  t!ie  early  formation 
of  proper  habits  on  the  part  of  their  charges.  It  is  a  part  of  nursery 
discipline  which  shmdd  invariably  be  insisted  upon,  Stretching  the 
sphincter  under  an  anesthetic  is  sometimes  of  great  benefit  in  infants, 
especially  when  tt^nic  spasm  is  present. 

Food. — With  nursing  infants  who  get  good  breast-milk  corjstipation 
is  not  comniojj.  When  the  milk  is  low  in  solids,  coiistipation  is  fretpient. 
In  feeding  eow*g  milk,  cfuistipatiou  is  overcome  by  giving  the  proper* 
tions  of  sugar,  protein  and  fat  which  are  best  ,suited  to  the  infant.  It 
is  rather  lUiirc  apt  to  oci'ur  with  infants  when,  on  account  of  digestive 
gymptoms,  modifications  of  whole  milk  or  skimmed  milk  are  given  in- 
stead  of  those  from  top-milk.  But  cnnstijmtioii  is  also  seen  at  times  when 
the  fat  is  too  frigh.  The  laxative  ctTecl8  of  all  sugars,  but  especially 
maltose,  should  be  remembered  (,see  Infant  Feeiling).  With  infants  dur- 
ing the  first  year,  chronic  constipation  may  be  largely  prevented  by 
proper  milk  modification. 

During  the  second  year  chiblren  who  suffer  from  constipation  are 
usually  In^nefited  by  reducing  the  amount  of  milk  and  giving  more  sidid 
food.     Ebpecially  vahwhb*  nre  tbi*  conrser  cereals  thonniirhlv  e«K>kt'd  and 
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purees  of  green  vegetables, — peas,  string  beans,  spinach  or  asparagus 
tips.  Meat  broths  and  beef  juice  are  somewhat  laxative  on  account  of 
their  extractives  and  salts.  Fruits  are  valuable  in  all  these  cases;  but 
only  the  juices  should  be  given  until  a  child  is  about  fifteen  months  oli 
That  of  cooked  fruit  or  almost  any  fresh  fruit  may  be  employed.  After 
fifteen  to  eighteen  months  pulpy  fruits  may  be  given,  but  only  after 
thorough  cooking  and  straining, — ^apples,  prunes,  peaches,  plums  and 
pears,  in  moderate  quantities ;  but  berries  should  be  avoided.  Raw  fruits 
should  seldom  be  given  to  children  under  three  years  old,  and  after  that 
age  in  moderate  quantities  only. 

For  older  children  who  are  on  a  mixed  diet  the  amount  of  starchy 
food  should  be  moderate.  Coarse  cereals  only  should  be  given.  Milk 
should  be  given  rather  sparingly;  it  is  sometimes  advisable  to  stop  it 
altogether.  All  bread  should  be  made  from  whole  wheat  or  unbolted 
flour.  Bran  biscuits  are  also  useful.  Meat  and  broth  may  be  allowed 
freely,  also  green  vegetables  and  vegetable  salads..  All  fruits  allowed 
infants  may  be  used,  but  in  larger  quantities,  and  in  addition  scraped 
raw  apple.  Of  the  dried  fruits,  dates,  prunes  and  figs  are  permissible, 
but  only  after  cooking.  Fresh  fruit  is  preferably  given  in  the  morn- 
ing, oranges  being  especially  useful  when  taken  on  rising.  A  caution  is 
necessary  in  the  use  of  fruits  and  coarse  foods  for  constipated  children. 
It  often  happens  that  constipation  is  only  one  of  the  symptoms  of  a 
chronic  intestinal  indigestion,  and  such  foods  as  those  mentioned,  while 
they  may  cause  the  bowels  to  move,  frequently  aggravate  the  primary 
condition.  They  produce  abdominal  pain,  flatulence,  and  the  discharge 
of  mucus  in  the  stools.  The  administration  of  some  mild  laxative  even 
over  a  considerable  period  is  often  much  less  objectionable. 

The  laxative  effect  of  sugars  may  be  utilized  with  older  children,  but 
they  must  be  given  with  caution  not  to  disturb  digestion.  Two  or  three 
teaspoonsfuls  of  honey  may  be  given  with  the  breakfast  or  supper.  Mo- 
lasses may  be  used  upon  bread  or  may  be  added  to  cooked  foods. 

Either  hot  or  cold  water,  when  taken  an  hour  before  breakfast,  may 
be  of  considerable  benefit  to  older  children.  The  necessity  of  supplying 
sufficient  fluids  is  apt  to  be  overlooked,  especially  when  milk  is  excluded 
from  the  diet.  While  a  liberal  amount  of  water  is  indispensable,  there 
is  no  advantage  in  excessive  water  drinking.  The  sparkling  waters, 
like  Vichy  or  Apollinaris,  are  sometimes  better  than  plain  water. 

Massage,  when  properly  employed,  is  useful  in  conjunction  with  other 
measures,  but  rarely  succeeds  alone.  It  should  be  given  for  five  or  ten 
minutes  after  retiring  and  just  before  rising.  A  proper  amount  of  gen- 
eral muscular  exercise  is  necessary  and  should  be  made  a  part  of  the 
treatment  in  every  case.  Special  exercises  for  the  development  of  the 
abdominal  muscles  when  faithfully  carried  out  are  of  particular  benefit 


CHBONIC  CONSTIPATION 


407 


Posture  cUiriiif;  tlie  stool  is  of  some  iniportaoec;  in  certain  ea^es  a  rure 
h  e/Tet'ted  simply  by  siibstilutiiig  a  h>w  scat  on  a  nurHiM^y  vhmr  uv  closet 
fur  lilt?  high  one  previously  used. 

Suppositories,— In  many  cases,  particularly  in  young  infants  who 
are  not  old  cntnigh  to  initiati*  the  niuscular  t-tTort,  a  slight  stinmhjs  to 
the  rectunj  is  all  that  is  required*  The  eone  of  oiled  paper  has  a  great 
reputation  in  domestic  practice  and  is  not  ohjectionable.  It  i\uy  be  of 
assistance  in  estalilisliing  a  proper  habit.  Simp  suppusituries  produce 
a  more  marktMi  irritation;  although  their  immediate  etfect  is  quite  satis- 
factory,  they  should  not  be  continuously  u,^eih  Glycerin  suppositories  are 
even  more  objectionable.  For  occasional  use  they  are  convetnent,  but 
their  frequent  use,  especially  in  infants,  is  likely  to  cause  too  much 
irritation.  Gluten  8up|>ositories  produtu  less  irritation  and  are  conse- 
quently slower  in  their  eirect,  but  they  have  not  the  same  disadvantages, 
8upp4»sitories  are  useful  only  when  the  trouble  is  in  the  rectum. 

Enemaia,' — Water  enemata  should  tjot  he  used  regularly  for  the  relief 
uf  (^ironic  constipation.  For  ininiediate  relief  they  are  idten  necessary. 
The  injection  of  one  or  two  drams  of  glycerin  in  a  few  ounces  of  water 
is  one  of  the  most  elTirient  means  of  moving  the  bowels  at  our  command. 
Cases  of  fecal  impaction  are  rarely  met  with  in  children.  They  are 
to  be  managed  as  in  adults,  by  repeated  injections  rd  soap  and  warm 
water  or  of  ox-gall,  ami  eonu'times  by  mechanical  removal.  An  injection 
of  an  ounce  or  two  of  sweet  oil  nuiy  facilitate  the  passage  of  \ery  hanl 
ami  dry  stools,  and  a  regular  niglitly  repetition  of  this,  or  a  Si>mewhat 
larger  amount,  for  several  weeks  will  sometimes  break  up  a  constipated 
haliit. 

Medicinuf  Treat  men  L— This  is  the  least  imfwrtant  part  of  the  nuin- 
agement  of  chronic  constipation.  The  most  valuable  laxatives  are  prepa- 
rations of  cascara,  imx  vomica,  belladonna,  hyuscyamus  and  phenolphiha- 
lein.  Tliough  in  most  obstinate  cases  they  are  necessary,  they  should  be 
used  as  little  as  possible  mu]  the  df»se  gradually  dindnished.  With  most 
drugs  the  prolonged  use  of  snudl  di*ses  is  lietter  than  the  occasional  use 
of  large  ones.  (*ascaTa  may  be  used  either  in  t!ie  form  of  the  elixir  (dose 
from  one-half  to  one  dram),  or  the  fluid  extract,  from  one  to  five  drops. 
Khubarb,  cither  in  the  form  of  the  syrup  or  the  mixture  of  rhubarb 
and  soda,  may  be  given  occasionally,  but  it  is  not  adapted  to  continuous 
use-  Of  salines,  nuignesia  and  phosphate  of  soda  are  best  for  continuous 
use  in  infants.  All  the  preparations  of  malt  possess  slight  laxative 
properties,  and  are  useful  in  conjunction  with  dietetic  and  other  medic- 
inal means:  any  of  the  extracts  of  malt  may  be  employeil.  Olive  oil 
is  often  of  assistance  in  the  treatment  i>f  the  constipation  both  of  infants 
and  older  children.  To  the  former  the  usual  dose  is  one  teaspoonful 
tlirce  times  a  day;  to  the  latter,  two  or  three  times  this  amount  should 
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Ih-  giwiK  lAuitrnl  oil  (petmbtQm  liqtiiduiial  is  a  valuahle  rcmedr.  bat 
in  appltrahte  only  tu  ot«Jt*r  diildreu,  to  wbuin  from  half  aii  otinct?  to  odc 
aod  a  half  otiitit^  datly  uiut^t  tie  given,  it  t^^hrruld  tie  :itluuulst£*red  on 
an  empty  >^omaih,  or  it  h  likely  to  clUturb  di;Kre«tiun-  As  tt  is  not 
ab*M/rf>e<i»  jtK  action  in  purely  local.  The  latei^t  invej^ti gallons  indicate 
that  thi'  HiijMtian  oil  h«i4  no  advantages  oirer  American  produetii,  pro- 
vided the  latter  have  been  suitably  refined.  A|far-agar  has  a  beneficial 
aetioii  by  rendering  the  fecal  inass  mfu*r  and  more  easily  *?\[»elleti.  It 
ahould  usually  be  ecfnibiniHl  with  jsome  other  laxative  t^neh  as  phenolphtha- 
lein,  cawara  or  rhubarb,  ft  ghould  be  broki-n  up  into  line  fragments 
uimJ  n»;iy  be  uuxnl  witli  ihe  cereal,  with  thick  goup  or  simply  with 
water.    T\w  do>*e  ta  two  or  four  teaspoonfuU  daily. 


HYPERTROPHY  AND  DILATATION  OF  THE  COLON 


( Ifirnvh hpru n a*«  D la^case ) 


HirHch}^pniii<;'\s  dihi-as*'  is  cluiracttinzcd  by  a  great  increase  in  the 
dianii'tiT  uf  the  oJuji  and  in  the  thickness  of  its  walL  It  wahi  originally 
bfhcvcrl  in  lir  nu  idiopathic  ttmditiou  for  which  no  sufficient  amitoraical 
vn\m*  could  be  boiiifK  Ilcirce  it  ha?^  been  known  as  congenital  or 
**idti»pHtbic"  dilntiitioii  of  the  <'olun,  Wjtbin  recent  years,  however,  it 
ha«  [H'ctinie  increasingly  clear  that  in  the  majority  of  cases  there  is  an 
olmtnictiuji  to  tlie  pHs+iage  of  the  iTiteslrnal  contents  throngh  the  large 
inCciitinc,  although  when  the  interlines  are  removed  and  laid  open,  no 
evidence  of  obstruction  vm\  be  found.  The  dilatation  and  hypertrophy 
arc  greatcf^i  in  the  Htgmoid,  and  in  abotit  one  third  of  the  rases,  this 
alone  im  affected.  In  tlie  majority  of  instances,  however,  all  of  the 
colon  h  involved ;  very  rarely  only  the  colon  above  the  beginning  of 
tli:»  .sigmoid  \s  nITcctecb  The  degree  win'ch  the  dilntation  and  hypertrophy 
may  reath  is  enormous.  The  colon  may  iill  the  greater  part  of  the 
much  dihUcd  jibdonjinal  cavity.  There  may  be  pressure  upon,  with  a 
certain  anion rit  of  atrupliy  of,  the  rest  of  the  abdominal  contcids  and 
the  capacity  t)f  the  thorax  may  even  be  encroached  ujkuu  the  diaiihragm 
being  displaced  ii[i\v*ird  to  a  nuirked  extent.  The  inspissated  contents 
of  the  cuhiu  nniy  be  nniny  pounds  in  weight.  The  hypertrophy  is  chiefly 
due  to  an  increase  in  tlie  circular  muscular  til»er4?  of  the  alTccled  portion 
of  the  large  intestine.  I'lie  mucous  membrane  may  l)e  normal  or  there 
may  be  large  nnd  oftentimes  deep  ulcers  which  usually  do  not  extend 
heyomi  tlie  musiular  loat  but  may  involve  this  and  even  lead  to  perfora- 
tion of  the  intestines  with  the  consequent  lesions  of  peritonitis. 

A I   <»pcndi(m  nud  at  autopsy,  when  attention  is  especially  directed 
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to  the  obst  lint  ion,  it  is  found  that  thii;^  is  ii^iiutly  the  rei^tilt  of  an 
abnormally  lon^  sigmoid  and  niei?osi«fmoid  which  allows  the  lower  por- 
tion of  the  si<rn)nit|  flexure  to  fnll  forward  and  downward,  thus  pro- 
ducing aji  angvibdion  at  its  junttitui  witli  the  rtrturn*  With  the  forma- 
tion of  this  angle,  the  tendency  is  for  the  obstruction  to  increase  and  as 
the  result  n(  the  effort  of  tht^  iK>rtion  of  the  large  intestine  proximal  to 
it  to  overi'onic  this  obj^trintion,  hyjk'rtrojihy  and  dihitation  take  place. 
Thig  is  the  factor  whitdi,  in  a  majority  of  tiie  more  recently  studied 
ca^\s,  has  evidently  been  l!ic  tleterniining  one.  In  a  small  Tinnd)cr  of 
instances,  hypertrophy  (»f  the  transverse  i^triations  of  the  rectum  have 
heen  found  sul!iciently  marked  to  caiu^^  some  ohgtniction.  Other  causes, 
such  as  spasm  of  the  intrstine,  deficient  innervHtion  and  congenital 
dilatation  and  hypertru|>hy,  have  ficcii  used  to  explain  tlie  condition 
when  no  anatomical  hasis  for  it  has  been  found  but  they  lack  any 
cojivincing  proof. 

Tfie  symptoms  may  appear  soon  after  birth  or  may  l>c  delayed 
months  or  oven  years,  depcniling  upon  the  severity  of  the  ntcchanical 
disturlianee.  The  most  striking  syniptom  is  the  iiitTcase  in  the  size  of 
the  abdomen;  this  may  develop  rapnlly  or  slowly.  The  distention  may 
reach  an  extraordinary  extent,  the  abdomen  being  almost  spherical* 
The  greatest  f  ircumference  is  usually  just  above  tlie  navel.  The  dis- 
tention is  chiefly  due  to  gas,  altbougli  there  may  be  a  suthcient  accumu- 
lation of  fecal  material  to  cause  circumscribed  dulness  and  marked 
reeistance  over  the  colon. 

The  constipation  is  more  marked  than  is  seen  in  any  other  condition. 
I^ys,  even  weeks  may  pass  by  witlunit  an  evacuation  from  the  bowels. 
Tfie  feces  are  then  usually  dry,  dark  brown  or  greenish  and  very  foul. 
Occasiijually  mucus  and  blood  are  pnssL*ii  antl  in  the  bde  stages  of  the 
disease  there  may  even  be  diarrhea,  the  result  of  uh-erntion.  Harked 
peristaltic  waves  are  almost  always  seen;  they  are  usually  in  the  lower 
part  of  the  abdt^men  and  on  the  right  as  well  as  on  the  left  side.  Pres- 
sure upon  the  alKlumen  is  seldom  |minful  and  only  to  a  slight  extent 
unless  sonic  complication  such  as  peritonitis  is  present.  By  rectal 
examination  an  obstruition  to  the  finger  is  frequently  encountered. 
This  may  be  at  times  ovcrrome  and  not  infrequently  a  rectal  tube  may 
be  passed  beyond  it.  It  is  then  frequently  found  that  water  may  l>e 
injected,  w4iich  is  only  ex|H»lhHl  after  a  considerahle  length  of  time. 
The  uriTK*  is  usually  normal  except  for  the  presentee  of  indk^an  in  large 
amount. 

Attaeks  fd"  VMiintmL'  h<itii  iium'  to  time  are  n<»t  unusual,  Uui  in  gen- 
eral the  digestion  is  gcMid.  The  fondition  n»ay  last  for  many  years  and 
may  not  be  incompatible  with  normal  growth.  Very  cK*i*a«ionally  epon- 
taneoujs  recovery  apparently  ocrurs.    Usually  the  eond  it  ion  becomes  gradu- 
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ally  worse,  the  nutrition  fails,  there  may  be  attacks  of  diarrhea  with 
fever,  or  death  may  be  due  to  some  intercurrent  infection,  frequently 
of  the  lungs.    Perforative  peritonitis  is  an  occasional  fatal  compIicatioiL 

The  two  conditions  most  likely  to  be  confounded  with  Hirschsprung's 
disease  are  tuberculous  peritonitis  and  chronic  intestinal  indigestion. 
Chronic  intestinal  indigestion  is  a  relatively  common  condition.  It 
occurs  frequently  as  the  result  of  some  frank  intestinal  disease,  usually 
between  the  first  and  second  year.  There  are  frequent  attacks  of 
diarrhea  alternating  with  constipation  which  is  never  so  marked  as  in 
Hirschsprung's  disease.  The  distention  is  of  the  small  and  laige  in- 
testine as  well  and  is  seldom  accompanied  by  peristaltic  wavw  iriudi 
are  never  very  marked.  Chronic  intestinal  indigestion  is  seldam  ■BOt  st 
the  early  age  at  which  Hirschsprung's  disease  is  often  found  aod  tk 
general  condition  of  the  child  is  always  bad,  while  with  Hindupnm'i 
disease  the  general  health  may  be  excellent  for  a  long  time. 

Tuberculous  peritonitis  is  characterized  by  a  .more  rapid  odm^  \fj 
the  presence,  oftentimes,  of  fluid  in  the  abdominal  cavity  and  of  ab- 
dominal tumors,  by  evidence  of  tuberculosis  elsewhere  and  by  the 
ence  of  the  von  Pirquet  reaction.  Compared  with  the  frequency  of  i 
two  diseases,  Hirschsprung's  disease  is  a  very  rare  condition. 

The  treatment  of  Hirschsprung's  disease  is  palliative  80  long  ii 
the  general  health  remains  good  and  without  evidence  of  increase  in  ilie 
distention.  It  consists  in  careful  feeding,  occasional  eneniata  and  \fj 
the  attempt,  which  is  sometimes  successful,  of  overcoming  the  angulation 
of  the  intestine  by  preventing  fecal  retention.  In  case  the  aympfamu 
become  more  severe  and  the  general  health  undermined,  it  is  evident 
that  obstruction  is  becoming  more  marked  and  operative  procedare 
should  be  considered.  Many  different  operations  have  been  suggested; 
the  only  one  which  can  be  successful  is  one  that  involves  the  entire 
removal  of  the  obstruction  wherever  this  may  be.  In  the  past  the  lesolts 
have  not  been  very  satisfactory,  but  with  increasing  knowledge  and 
experience,  operative  treatment  has  become  more  successful. 


INTUSSUSCEPTION 

Intussusception  consists  in  the  invagination  of  one  portion  of  the 
intestine  into  another.  It  occurs  most  frequently  in  infancy,  being  at 
this  ago  the  most  common  cause  of  acute  intestinal  obstruction.  The 
accident  is  not  a  common  one,  but  the  life  of  the  patient  generally  de- 
pends upon  its  prompt  recognition. 

Varieties. — Usually  the  upper  part  of  the  intestine  is  invaginated  into 
the  lower,  although  the  reverse  is  occasionally  seen.     Intussusceptions 
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lay  Of'Oiir  at  tiny  \miin  m  tin*  intestinal  tract.  TIioho  of  tlie  sniall  intes- 
{iiie  are  called  enteric:  thos<^  of  the  colon,  colic;  and  those  occurring  at 
the  ileocecal  valve,  iieocecai  (Fig.  44).  Of  90  cases  under  ten  years, 
*>f  aLfi\  in  which  tlie  variety  wiis  determined  by  autopsy  or  operation,  75 
were  ileocecal,  9  ocjlic,  and  0  enteric*  In  the  ileocecal  form  a  few 
inches  of  the  ileum  pass  through  the  ileocecal  valve,  and  then  invagina* 
tion  of  the  colon  occurs*     Cases  in  which  the  ileum  passes  through  the 


Fia*  44. — Ileocbcal  Intusbcbceftton.     A  spcoirtieu  removed  from  a  child  in  the  New 

York  lofAat  AAylum, 

valve,  but  without  invagination  of  the  colon,  are  sometimes  classed  sepa- 
rately as  an  ileocolic  variety. 

Intii^iimtjfceiUions  of  the  dying,  as  they  have  been  called,  are  met  with 
in  al>out  eight  j)er  cent  of  all  autopsies  made  upon  infants;  they  are  not 
often  fouod  in  children  over  two  years  of  age.  They  are  desi-ending, 
enteric,  easily  rediicihle,  and  miiUiple — usually  from  eight  to  twelve 
invaginations  being  prej^cnt.  They  are  more  frt^quentlv  in  the  jejunum 
than  in  the  ileum.  They  usually  involve  but  two  or  three  inches  of 
the  intestine,  but  may  include  ten  or  twelve  inches.  I'hcy  are  found 
in  autopsies  upon   patients  dying  of  all   varieties  of  di^iease^  and  are 
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pfobabljr  produced  in  the  death  agoor.    Stidi  intiiffiiweeptioiw  are  with- 
onl  wympUifmf  and  are  of  do  cltnic-al  tmportaiice. 

Etiology. — ^Of  .tf»K  colle«'toi  caeca  under  ten  years,  the  foUoviog  are 
lh#!  agtBi  rep<^rti«d  :  under  four  nionths,  28  caaes;  from  four  to  ^x  months^  i 
113;  aereii  to  nine  montht^,  71 ;  ten  to  twelve  months  18;  one  to  twi>^ 
jraarSf  3t;  two  to  ten  yearn,  96.  Three-fonrths  of  the  ca«es  which  occur 
in  f'hildhfXM]  »?<%  therefore,  in  the  firet  two  years,  and  one-half  of  them 
tietween  the  fourth  and  ninth  niuritlij^.  The  greater  fn^iientr  in  infancy 
ia  attributed  to  the  tliinne^  of  the  intet^tinal  walU,  the  greater  mobility 
of  the  C5eeum  and  aseending  colon^  and  the  presence  of  other  intestinal 
derangements  at  this  age* 

Male**  are  more  often  affected  than  females.  Of  268  eases  in  which 
the  *ex  wa«  mentioned,  there  were  174  male^  and  94  females.  For  this 
fact  there  k  no  explanation.  The  exciting  cau^s  of  an  attack  are  ex- 
tremely otKicure.  The  great  majority  of  cases  occur  in  children  who  are 
apparently  in  perfect  health,  Sonje  previous  inte^stinal  disorder  was 
pree^ent  in  about  three  p€»r  cent  of  the  cm^v^  we  have  collecteil— diarrhea, 
dyaentery,  colic^  chronic  indigestion,  and  constipation,  all  being  men* 
tioned.  In  four  cases  the  intu^'uaception  waa  ascribed  to  injury  of  the 
abdonu'it. 

lesioaa.— NothnagePg  animal  experiments  have  ahown  conclusively 
that  intuft8iiHception.s  are  ff>rmed  by  the  irregrdar  action  of  the  muscular 
walh  of  tlic  intestine.  They  can  be  produced  or  relea.sed  at  will  by  vary- 
ing the  application  of  the  electrical  current  In  the  artifiuial  intussus- 
ception there  i>s  first  a  t^nntraction  of  a  certain  part  of  the  intestine,  and 
if  t^ii^  ceasi^K  abruptly  the  normal  gut  below  this  point  turns  upward  and 
folds  over  upon  the  contracted  portion,  thue  forming  a  minute  intus- 

^ susct^ptiun    (Fig.    45,    A),      When 

once  begun,  the  intussusccptiun  in- 

^  creases  solely  at  the  expense  of  the 

Fio.  46,  A.  external  layer  ( Fig.  45,  B).    Thus, 


Fill.  4J5.  B. — Mechanium  of  iKTUSstrscBFTiOK.     (Treves.) 

while  the  apex  of  the  tumor  D  remains  unebanged,  the  part  of  the 
shcalh  at  A  passes  to  B  ami  then  to  C,  so  that  the  lower  part  of  the 
intitatino  ij*  drawn  over  the  upper,  rather  than  the  upper  crowded  into 
the  b»wcr.  Thv  nuvbanism  of  the  invagiiuition  was  apj>arently  the  same 
when  a  part  *vf  the  intestine  was  first  paralyzed  by  crushing,  as  in  the 
case  in  which  a  sjiasui  of  the  intestine  was  first  produeed. 

There  is  little  dniibt  that  pathologieal  intussusceptions  are  produced-; 
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[Q  Ibe  mme  way  as  in  these  expi^rinients-  Ais  the  iiivagiDation  takeB 
place,  the  mesentery  is  drawn  in  with  the  lK)weI,  and  always  lies  between 
the  slieatli  and  the  inner  layer.  Tn  allow  intn^suseeption  to  oeciir,  the 
meBetitery  mnst  be  unduly  \tnig,  streteJied,  ur  hieerated.  Its  attaehwent 
to  the  spine  causes  the  intiissnseeption  to  deR-ribe  an  arc  of  a  circle,  the 
concavity  of  which  is  always  toward  the  spine.  It  also  (*auses  a  puckering 
of  tfie  tumor.  Invagination  dws  not  necessarily  produce  either  ob- 
struction or  etrangnlntmn,  Imt  ueuany  both  are  present,  aiul  are  the 
chief  causes  of  the  syn!iptoni8.  Traction  upon  tlie  nieHentery  leads  to 
obstruction  in  its  vessels,  causing  congestion,  edema,  hemorrhages,  and 
even  gangrene.  Oljstruction  is  chiefly  due  to  swelling.  It  may  be  due 
to  dra^^ging  of  the  mesentery,  which  brijigs  the  apex  of  the  tumor  against 
tfn3  side  of  the  gut,  fir  to  bending  of  the  intussusception.  Intussusception 
is  usually  of  all  the  cumin  of  the  intt^istine.  We  have,  however,  seen  oue, 
the  exact  nature  of  winch  was  determined  by  operation,  in  which  only 
the  mucosa  and  submucosa  were  involved.  The  invagination  was  at  the 
ilecK-ecal  valve,  T!ie  symptoms  were  characteristic  except  for  the  ab- 
sence of  tumor. 

The  great  cause  of  irrcdueibility  in  tln^  first  two  or  three  days  is 
swelling.  We  have  several  times  seim  at  autopey  or  operation  an  intu6- 
susception  easily  reduced,  except  the  last  two  or  three  inches  of  the 
c4*cum  or  ileum,  which  was  swollen  to  the  thickness  of  from  a  fourth 
to  half  an  inch,  Adliesions  may  prevent  reduction,  but  rarely  before  tlie 
fourth  day;  they  are  often  absent  as  hite  as  t)ie  sixth  or  seventh  day. 
They  are  usually  between  the  internal  and  middle  hiyers  of  the  intus- 
gusceptum,  and  are  due  to  local  peritonitis.  In  chronic  eases,  however* 
they  form  the  principal  ohstiicle  to  reduction.  Other  causes  of  irreduci- 
bility  are  twisting  of  the  tumor  and  pinching  of  the  prolapsed  intestine, 
esjieeially  the  ileum  by  the  ileoctcal  valve. 

Gangrene  and  sloughing  of  the  gangrenous  portion  of  the  intestine 
occur  muf^li  more  often  in  acute  than  in  ctironic  cases.  Portions  of 
intestine  were  passed  per  anum  in  '21  of  3G*^  cases  under  ten  years,  or 
about  six  per  cent;  but  only  two  of  these  were  in  mfants*  Toward  the 
end  of  the  sewnd  week  is  the  time  when  the  separation  of  the  sloughs  is 
to  lie  IcMjked  for  The  amount  of  intestine  discharged  varies  from  a  few 
inches  to  several  feet.  Two  cases  are  on  record  in  which  the  entire  etdon 
was  passed,  the  patients  recovering,  but  dying  several  months  later  from 
other  causes.  At  the  autopsies  the  ileum  was  found  attacheil  to  the  lower 
part  of  the  rectum  just  above  the  anus.  In  acute  cases  gangrene  occurs 
about  the  upper  end  of  the  tumor,  and  the  intestine  usually  comes  away 
in  one  large  mass.  In  chronic  cases  shreds  of  intestine  may  be  dis- 
charged for  several  weeks. 

Symptoms, — The  dijiical   picture  of  a  case  of  intussusception  18  a 

15 


414 


DISKASES  OF  THE  DIGESTIVE  SYSTEM 


striking  one,  and  when  acute  the  symptoms  are  sci  uniform  that,  once 
seen,  it  can  Bc-arcely  be  overlooked  a  se<?ond  time.  Hie  patient,  usually 
between  six  and  twelve  months  of  age,  is  taken  suddenly  ill  with  severe 
pain  and  vomiting;  the  pain  recurs  paroxysmally  every  few  minutes, 
and  the  vomiting  is  first  of  the  contents  of  the  storaacii,  and  after- 
ward bilious*  7' here  may  be  one  or  two  loose  fecal  stools,  then  only 
blood  or  bloud  and  mucus  are  passed  without  any  admixture  of  feces. 
Tlie  general  symptoms  are  those  of  great  prostration,  or  even  collapse — 
pallor,  feeble  pulse,  apathy,  and  normal  or  subnormal  temperature.  The 
abdumi?!n  is  relaxed.  A  tumor  is  usually  present  in  the  epigastrium  or 
the  left  iliac  fossa,  or  it  may  be  felt  per  rectum.  Later  there  is  tym- 
panites; the  vomiting  and  pain  continue;  there  is  a  steady  inertmso  in  the 
prostration,  and  t^nvard  the  end  a  rapidly  rising  temperature  whi*h  may 
reach  105*^  or  Wil°  I*\  before  death  occurs  from  collapse.  If  the  symp- 
ti>ins  continue  longer  the  signs  of  peritonitis  are  added.  In  subacute 
cases  the  onset  is  less  abrupt,  and  pain,  vr>niiting,  and  constijHition  less 
tMLmstant  and  less  severe;  but  the  same  symptoms  are  present.  In  chronic 
cases  the  onset  is  with  vague,  indefinite  intestinal  symptoms;  pain,  vom- 
iting and  bloody  discharges  are  usually  wanting;  there  is  progressive 
wasting  and  more  or  less  diarrhea,  but  only  the  presence  of  the  tumor 
leads  to  the  re<-(»gnitinn  of  the  ron(liti<m. 

Onaet. — Of  1J*3  cases  under  ten  years  in  which  data  upon  this  point 
could  be  obtained,  the  onset  was  sudden  in  181  and  gradual  in  VI  cases. 
By  far  the  most  frecjuent  symptoms  of  onset  are  pain  and  vomiting.  In 
a  smaller  numl*er  of  cases  the  initial  symptom  is  diarrhea  or  a  dis- 
charge of  blood  and  mucus. 

Pain. — This  is  rarely  eontinuons,  but  is  intermittent,  recurring  in 
paroxysms  like  those  of  ordinary  colic,  but  of  great  severity.  Few  pains 
in  infancy  are  to  be  compared  with  it.  The  child  sometimes  shrieks  so  as 
to  be  heard  all  over  the  house.  Pain  is  a  prominent  symptom  in  over 
three-fourths  of  the  cases,  and  is  very  rarely  absent.  It  is  generally  more 
marked  for  the  first  two  days,  but  may  continue  throughout  the  attack. 
In  a  ff  w  cases  the  pain  is  localized,  being  usually  referred  to  tiie  region 
of  the  umbilicus. 

Vomiting  is  more  marked  at  the  onset,  but  may  continue  throughout 
the  attack.  Like  the  pain,  it  is  more  frequent  in  the  acute  cases.  It  is 
due  to  intestinal  obstruction.  Vomiting  is  present  in  fully  four-fifths 
of  all  eases.  Usually  it  is  persistent  and  often  projectile.  Tf  food  is 
given,  vomiting  often  occurs  m  s<M>n  as  it  reaches  the  stomach.  Stereora-^ 
eeous  vomiting  occurs  in  about  liftccn  per  cent  of  the  cases  in  cliildren 
under  ten  years,  but  is  not  common  in  infancy.  It  is  rarely  present 
before  the  third  or  fourth  day.  AUhoiigh  a  hnd  sign,  it  is  not  by  any 
means  a  fatal  one,  as  nearly  onc-iialf  the  cases  in  which  it  has  been  noted 
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have  recovered;  it  is  to  be  regarded  as  indicating  complete  intestinal 
obstruction  rather  than  strangulation. 

Tumor. — This  is  one  of  the  most  important  symptoms  for  diagnosis 
because  of  its  frequency  and  its  peculiar  character.  It  is  present  early  in 
the  disease,  often  in  a  few  hours  after  the  initial  symptoms.  The  follow- 
ing table  shows  the  frequency  with  which  a  tumor  was  present  in  the 
different  varieties,  and  the  position  which  it  occupied  in  each.  The 
anatomical  variety  was  determined  either  by  autopsy  or  operation. 


The  Relation  between  the  Tumor  and  the  Different  Varieties  of  InUissus- 
ception  in  188  Cases  under  Ten  Years. 


Seat  of  Tumor. 

Ileocecal. 

HeoooUc. 

CoUc. 

Enteric. 

Not  Stated. 

Total. 

i 

3 
3 

4 

25 

9 

i 

3 

i 

7 

1 

1 

1 

7 
12 
13 
18 

8' 
28 
12 

2 

11 

*  *  ascending  colon 
"       **  transverse  colon 

*  **  descending  colon 
"       *  sigmoid  flexure. 

Rectum 

13 
16 
21 
13 
61 

Protruding  from  anus 

Umbilical  reirion 

22 
1 

Movable 

3 

Site  unknown 

1 

Total 

46 
10 

4 
2 

9 

3 

1 

100 
13 

162 

No  tumor  felt 

26 

Tumor  was  thus  made  out  during  life  in  eighty-six  per  cent  of  the 
cases;  and  in  the  great  majority  of  these  it  was  discovered  at  the  first 
careful  examination. 

It  will  be  noted  that  in  nearly  half  of  the  cases  the  tumor  was  either 
felt  in  the  rectum  or  protruded  from  the  anus,  and  that  in  over  two- 
thirds  it  had  advanced  as  far  as  the  descending  colon  or  beyond.  The 
tumor  may  reach  the  rectum  in  a  surprisingly  short  time,  even  when 
the  invagination  begins  at  the  ileocecal  valve.  In  one  of  our  cases  it 
was  felt  in  the  rectum  in  less  than  twelve  h(>urs  from  the  onset.  The 
usual  description,  "sausage-shaped,"  is  accurate  when  the  invagination 
is  large,  the  tumor  then  being  from  four  to  six  inches  long  and  about 
an  inch  and  a  half  in  diameter.    It  is  often  curved. 

During  manipulation,  or  during  an  attack  of  pain,  the  tumor  may 
become  more  ])r<)ininent  and  may  he  distinctly  erectile.  To  the  touch 
the  rectal  tumor  closely  resembles  the  os  uteri,  the  central  ojK^ning  iKMng 
the  apex  of  the  intussusception.  When  protruding  from  the  body,  the 
tumor  is  rarely  more  than  two  inches  long.     It  is  usually  of  a  deep- 
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purplish  color,  and  may  be  gangrenous.     It  has  been   mistaken  to 
prolapsus  ani,  polypus,  and  even  hemorrhoids. 

Condition  of  the  Bowels. — Bloody  stools  are  a  very  constant  symp- 
tom. Of  186  cases  under  ten  years  in  which  the  condition  of  the  boweb 
was  noted,  blood  in  the  stools  was  present  in  seventy-six  per  cent  There 
are  very  often  two  or  three  thin,  diarrheal  movements,  and  then  only 
blood  and  mucus  are  passed  with  no  trace  of  feces  and  with  no  feed 
odor.  The  amount  of  blood  varies  from  a  quantity  sufficient  to  stain 
the  mucus,  to  an  ounce  of  semi-fluid  blood.  It  rarely  occurs  without 
some  mucus.  Such  discharges  frequently  follow  attacks  of  severe  cohdnr 
pain,  and  may  occur  several  times  in  an  hour.  They  may  continue,  or 
after  a  day  or  two  they  may  be  succeeded  by  absolute  stoppage.  Diar- 
rhea throughout  the  attack  i$  rare  in  children,  particularly  so  in  in- 
fants. It  belongs  generally  to  chronic  cases.  Constipation  is  complete 
in  most  of  the  acute  cases,  neither  gas  nor  feces  being  passed — a  feet 
which  the  discharge  of  blood  and  mucus  may  lead  one  to  overlook. 

Tenesmus  is  very  common  if  the  tumor  is  rectal.  Belaxation  of  the 
sphincter  is  met  with  in  a  considerable  proportion  of  the  cases  when  the 
tumor  is  in  the  sigmoid  flexure,  or  rectum. 

During  the  first  twenty-four  or  forty-eight  hours  the  abdominal  walk 
are  soft  and  relaxed,  and  may  even  be  retracted.  Usually  there  is  then 
little  resistance  to  abdominal  palpation.  After  the  second  or  third  day 
there  is  usually  tympanites;  but  this  does  not  necessarily  mean  that 
peritonitis  exists.  Localized  tenderness  is  a  symptom  of  some  impor- 
tance when  a  tumor  is  absent.  Scanty  urine  has  been  noted  in  a  few 
cases,  but  is  of  no  special  value  in  showing  the  seat  of  obstruction. 

In  the  acute  cases  the  general  symptoms  are  very  striking.  They  are 
the  ordinary  ones  of  severe  shock — marked  prostration,  pallor  with  an 
anxious  expression  of  the  face,  general  muscular  relaxation,  cold  extrem- 
ities, cold  perspiration,  and  often  a  subnormal  temperature.  Early  there 
is  marked  restlessness,  and  even  convulsions  may  occur.  Later  there  is 
apathy,  dulness,  even  semi-stupor.  The  temperature  during  the  first 
twenty-four  hours  is  usually  not  elevated,  and  is  frequently  subnormal. 
Toward  the  close  of  tlie  disease  it  rises  rapidly  to  103°,  104°  F.,  or  even 
higher,  quite  independently  of  peritonitis.  A  rapidly  rising  temperature 
is  always  a  bad  symptom,  and  usually  betokens  death  within  twenty- 
four  hours.  Wasting  is  seen  in  the  chronic  cases,  and  may  be  quite 
rapid. 

Course,  Duration,  and  Termination. — Of  198  cases  imder  ten  years, 
155  were  classed  as  acute,  lasting  less  than  seven  days;  33  as  subacute, 
lasting  from  one  to  four  weeks;  10  were  chronic,  lasting  over  four  weeks. 
Nearly  all  tlie  cases  occurring  in  infancy  are  acute. 

Spontaneous  reduction  is,  without  doubt,  possible  in  intussusception. 


INTUSSUSCEPTION 


417 


Treves  and  others  are  of  tho  npioion  tiiot  tluK  happerii^  niiuh  more  fro 
([iiriiMv  tliaii  is  genumlly  8u]ipoM'<L  ami  llxat  itiniiv  taj^es  t»f  si'vcre  culic 
are  really  oasea  of  sligfit  intimsuseeptioii.  There  are  m^en  in  hotli  con- 
(Tltionn  the  terKk-ney  to  vomit,  the  paroxytsma!  pain,  the  eoiistituticmal 
ilepressioTi,  and  often  the  smlden  cessation  of  the  symptoms,  e^perially 
under  the  influence  of  opium ;  but  to  make  a  positive  diagnosis  of  invagi- 
aatroTi  in  siieh  eases  is  im[K>^g!hle.  JntvTssiisreption  may  be  en  red  spon- 
taiieoyi*ly  by  shmgliinjL^  of  the  invaginated  part,  the  eontinuity  of  the 
intestine  being  preserved  by  adhesions,  Sueh  a  result  is  rare  at  all  ages, 
and  11?  almost  never  seen  in  infauny. 

The  most  frequent  eanse  of  dt'iith  in  acute  cases  is  shock.  Peritonitis 
is  not  found  at  autopsy  or  operation  so  often  as  might  be  expected.  In 
fifty-eight  autopsies,  it  was  seen  hut  twenty  times,  and  in  seven  n!  these 
it  was  limited  to  the  intussusception.  In  Imt  seven  eases  was  there 
perforation. 

Diagnosis. — This  usually  presents  no  ditTiculty  in  acute  eases  providc^l 
tlie  physician  luis  the  condition  in  mind.  The  great  majority  of  such 
eases  present  nearly  all  the  classical  symptoms,  viz,,  sudden  onset,  recur- 
ring colicky  pains,  frequent  vomiting*  bloody  and  mucous  stools  without 
fecaLmatter,  gcjieral  prostration  or  collapse,  atjd  low  temperature.  Tlu* 
records  show  that  the  mosf~eommon  error  is  to  regard  the  ease  for  the 
first  few  days  as  one  of  gastro-entcrilis  or  ik^H-olttis,  iho  physieian's 
attention  being  engrossed  by  the  vomiting  and  bloody  stools.  Given 
the  other  usual  symptoms,  tlie  presence  of  the  characteristic  tumor  is 
conclusive  evidence  of  iniussusccption.  Unless  the  patient  is  very  much 
relaxed,  a  satisfactt^ry  cxann'iiation  is  possible  oidy  under  full  ant^tliesia. 
In  any  case  of  acute  intestinal  obstruction  in  infants,  iDtussuseeption 
shfudd  first  be  considereil.  We  ruice  saw  in  a  young  infant  with  strangu- 
hitcil  hernia  nearly  every  symptom  of  intussusception  except  the  ah- 
tlominal  tumor;  in  another  infant  with  an  intlamed  Meckel's  diver- 
tu  uliuu  there  was  vomiting,  bltHxly  ami  mucous  stcxtls  and  an  elon- 
galctl  tumor  in  the  hypogastric  region.  Cases  of  chronic  intussu^scep- 
tion  present  no  diagnostic  symptoms  except  the  tumor.  In  both  acute 
and  chronic  cases  the  rf*ctal  examination  is  most  important  for  diag- 
nosis, and  often  settles  the  question  at  once. 

Frogpiosia.— The  prognosis  of  intussusception  depends  upon  the  ago 
of  the  patient,  upon  the  variety  of  the  disease — whether  acute,  sub- 
acute, or  chnmic — ^aiul  ufHin  the  time  when  projKT  treatment  is  l>egun. 

There  were  coIleHed  by  Pilz  in  1870,  R4  cases  under  one  year,  the 
mortality  l>eing  St  per  cent.  Of  135  cases  of  the  same  age  rep«>rte<T 
between  1J^7<»  and  1H*U  the  mortality  was  i>0  per  cent.  Results  in  older 
children  were  somewhat  more  favorable.  Formerly  recovery  was  rare, 
except  in  cases  with  sloughing;  but  with  earlier  diagnosis  and  a  l)etter 
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understanding  of  the  proper  methods  of  treatment,  the  mortally  baa 
been  very  much  reduced.  Combining  the  figures  of  Pilz  with  our  own, 
there  are  362  cases  with  231  deaths,  or  63.5  per  eent. 

Gibiion  (New  York)  ha?*  eolltHted  reports  of  187  operations  for  ixttitfl^ 
fiuseeption,  with  a  general  mortality  of  51  per  cent;  in  126  case«,  in 
which  the  tumor  was  reducible,  it  was  but  36  per  cent;  in  61,  in  which 
it  was  irreducible  or  gangrenous,  it  wojs  So  per  cent.  The  table  following 
gives  the  mortality  in  relation  to  time  of  operation: 


1                                                   TbaeofOponlioo. 

Mortality, 
Ftoroent. 

Flret    day , , 

37 

Second   *  .- - . . 

39            J 

Third     " , 

61            1 

Fourth   •  ., 

67          1 

Fifth       « 

73         1 

Sixth      * , 

75          ' 

After  the  second  day  the  chances  of  success  are  greatly  reduced. 

Treatment-^The  diagnosis  of  iicutc  intussusception  once  made,  lapa- 
rotomy should  immediately  be  performed  without  an  hour's  unnecessary 
delay.  The  results  following  inflation  of  the  intestine  with  air  and' 
injection  with  water  are  tm)  uncertain  to  be  dejiendcd  upon. 

Operation  should  be  looked  upon  as  a  measure  which,  if  employed 
reasonably  early,  offers  a  good  prospect  of  success.  All  statistics  show 
that  the  result  depends  more  upon  the  time  when  the  operation  is  done 
than  upon  any  other  single  factor.  With  earlier  diagnosis  and  more 
prompt  resort  to  operation,  the  mortality  from  acute  intussusception  has, 
during  the  past  fifteen  years,  been  steadily  falling.  In  chronic  caaes, 
also,  laparotomy  offers  altogt^tlirr  the  best  cliance  of  sut^eess. 
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Appendicitis  is  met  with  at  all  ages,  and  is  not  especially  a  diseaae 
of  children.  When  it  attacks  those  over  ten  or  twelve  years  of  age  it 
does  not  differ  greatly  from  the  types  observed  in  adults.  All  that  will 
Ix*  attemptc^d  in  tins  clmpter  will  be  a  consideration  of  the  peculiarities 
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of  the  disease  as  it  ie  secji  in  rhildrcii^  partinilarly  young  children.  For 
a  fuller  discuss  inn  of  the  disease  as  a  whole  the  reader  is  referred  to 
works  on  general  medieine  and  surgery* 

Etiology. — Of  1,000  cases  of  append  iritis  personally  observed  by 
MeCosh,  85  occurred  in  ehihlren  between  tlic  ages  of  ten  and  fifteen 
years;  51  between  the  ages  of  five  and  ten  years,  and  only  17  under  five 
years;  of  these  but  4  were  under  two  years.  Churchman's  figures  from 
the  Johns  Hopkins'  Hospital,  in  a  total  of  1,2'^3  cases,  give  only  0  cases 
under  five  years,  and  50  between  five  and  ten  years.  In  infancy  and 
early  childhood  apix-ndicitis  is,  therefore,  a  relatively  rare  disease.  The 
youngest  case  that  has  come  under  our  observation  was  in  an  infant  of 
ten  weeks-  Operation  was  done  and  recovery  followed.  Appendicitis 
in  young  infants  has  been  reported  by  Goyen  (six  weeks),  Shaw  (seven 
WTeks),  Uemme  (seven  weeks)  and  Savage  (nine  weeks).  The  pre- 
dominance of  the  male  sex  holds  true  even  in  childhood.  Of  101  cases 
under  fifteen  years^  72  were  males  and  29  w^ere  females. 

Regarding  the  exciting  cause  of  an  attack  but  little  is  yet  definitely 
known.  In  only  a  very  small  proportion  of  the  cases  is  a  foreign 
ho<\y  discovered  in  the  appendix.  Iji  one  of  ours  a  pin  was  found, 
and  a  numl>er  of  similar  cases  are  on  record.  There  is,  however,  often 
a  fecal  concretion  which  is  moulded  into  the  shape  of  a  foreign  body, 
and  formerly  was  often  regarded  as  such.  This  probably  has  some 
relation  to  the  attack  by  causing  disturbances  of  circulation  and  in- 
creasing tlie  chances  of  infection.  Still  and  others  have  called  attention 
to  the  frequent  occurrence  of  pin  w^orms  in  the  appendices  of  yonng  chil- 
dren. There  is  abundant  reawm  for  believing  that  these  may  at  times 
be  the  exciting  cause  of  an  attack.  The  bacteria  moat  frequently  found 
in  abscesses  from  appendicitis  are  streptococci,  usually  associated  with 
colon  bacilli. 

Lesions. — All  the  common  varietiesof  acute  appendicitis, — the  catar- 
rhal, suppurative,  and  gangrenous, — arc  met  with  in  children;  and,  much 
less  frequently,  the  chronic  form.  The  lesions  present  few  peculiarities 
in  early  life  except  that,  owing,  possibly,  to  the  relation  of  the  api)endix 
to  the  omentum,  perforative  infinmnnitions  are  less  likely  to  be  cin-um- 
scribed  by  inflammatory  products  and  much  more  likely  to  result  in  a 
gieneral  peritonitis  than  in  adults.  Whether  or  not  this  be  the  correct 
explanation,  it  is  cortainly  true  that  general  peritonitis  is  a  much  more 
common  sequel  than  in  adults.  Another  point  of  siime  importance  la 
the  fact  that  in  early  life  the  appendix  is  rather  more  frequently  found 
out  of  the  usual  jwisition.  The  inflammation  excited  by  pin  wnrms  is 
usually  a  superficial  one;  |>crforation  and  abscess  fitrnnition  arc  almost 
f unknown  when  they  arc  the  cause. 

Symptoms. — In  many  €>f  the  case»  the  familiar  symptoms  of  appen- 
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dicitis — vomiting,  localized  pain  and  tenderness,  muscular  rigidity,  ab- 
domiimL  distention,  and  fever — are  all  present,  and  the  diagnosis  is  ewy. 
But  in  perhaps  the  larger  number  the  disease  is  irregular  in  its  onaet, 
insidious  in  its  course,  and  presents  at  times  great  difficulties  in  diagnosi& 
This  is  particularly  true  of  appendicitis  in  children  under  five  years. 
Vomitingjsjrobably  the_most^  constant jymptom ;  it  is  seldom  absent 
anJ  usually  persistent.  If  accompanied  by  pain  and  constipation,  ap- 
pendicitis should  at  once  be  thought  of.  Pain,  though  usually  present,  is 
often  indefinite;  it  is  generally  hard  to  localize  and  difficult  to  interpret. 
It  may  be  referred  now  to  one  and  now  to  another  part  of  the  ahdomeu. 
Often  the  only  evidence  of  pain  is  restlessness,  irritability,  and,  in  in- 
fants, frequent  crying.  Tenderness  is  even  more  difficult  to  elicit  than 
pain.  Young  children,  especially  if  nervous  and  sensitive,  shrink  from 
any  touch,  and  the  results  of  abdominal  palpation  may  be  most  unreli- 
able. In  others  of  a  different  temperament  positive  information  may  be 
obtained.  In  any  child  under  three  years,  it  is  almost  impossible  to 
make  out  localized  tenderness.  The  same  is  true  of  muscular  rigidity. 
Only  with  the  greatest  amount  of  tact  and  by  diverting  the  patient, 
can  any  information  be  derived  from  this  part  of  the  examination. 
Tenderness  and  muscular  rigidity  are  sometimes  shown  by  the  child's 
disinclination  to  move  either  the  trunk  or  lower  extremities  and  by  evi- 
dences of  pain  when  he  is  moved  by  mother  or  nurse.  When  associated 
with  vomiting,  fever,  and  constipation,  such  symptoms  are  always 
suggestive. 

Constipation  is  usually  present,  but  by  no  means  so  regularly  as  in 
adults.  Diarrhea  is  not  at  all  uncommon,  and,  when  associated  with 
vomiting,  tends  to  divert  attention  from  the  appendix  to  an  ordinary 
gastro-intestinal  attack.  Abdominal  distention,  when  present,  is  of  much 
importance,  taken  with  other  symptoms.  Fever  is  rather  more  apt  to 
be  high  than  in  adults.  But  there  are  many  exceptions,  and,  on  the 
whole,  the  temperature  is  a  very  untrustworthy  guide  either  to  diag- 
nosis or  prognosis.  The  leucocyte  count  is  of  much  assistance  in  diagno- 
sis, at  least  in  suppurative  forms  of  appendicitis.  A  leucocjiosis  of  at 
least  10,000  to  20,000  is  usually  present,  with  a  polymorphonuclear  per- 
centage over  75.  Some  special  symptoms  may  be  seen  in  appendicitis 
which  are  quite  misleading.  We  have  on  several  occasions  seen  frequent 
micturition  and  other  marked  manifestations  of  vesical  irritation,  ow- 
ing to  the  position  of  the  appendix  behind  the  bladder.  Pain  just  before 
and  during  defecation  is  occasionally  a  striking  symptom  especially  with 
infants.  The  rigidity  of  the  thigh  flexors  seen  in  cases  of  appendicitis, 
which  conies  on  witli  subacute  symptoms,  may  give  rise  to  lameness 
strongly  suggestive  of  disease  at  the  hip. 

Course  of  the  Disease, — A  certain  number  of  cases  begin  with  definite 
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Bymptoms — pain,  vomiting,  fever,  aiiil  ttmstipation — an«l  coatitnio  vvttli 
slowly  or  rapklly  advaia-iug  tiyitiptums  to  incTcasiug  prostration,  can- 
tmueil  vomiting,  eoiiytipation,  rapid  puli^e,  alMlorniiml  dis^tention,  rigid- 
ity, higher  tt^mperature,  ami  dtnith  hy  general  peritonitis  at  the  end 
of  five  or  seven  days'  illness.  Others,  with  a  i<imilar  onset,  show  a 
gradual  ahatement  of  all  aeiite  Hyniptoini*  after  a  few  days,  and  recovery 
at  the  end  of  ten  days  or  two  weeks?,  followed,  fx?rhaps,  by  another  at- 
tack after  a  few  months.  These  types  are  seen  in  ehildren  as  in  adults. 
But  others  are  quite  eomraon.  A  ehihl  may  he  taken  ill,  gt»raetime.s 
abruptly,  sometimes  more  gradually,  with  vomiting,  whieh  is  repeated 
several  times  in  a  single  day,  afterward  only  oeeasionally.  There  is 
some  pain:  it  ik  not  very  definite  antl  not  hiealized.  The  pro.^tratiun  is 
only  moderate,  the  temperature  not  fiver  liNr'  or  lOiLri"^  V\  The  exami- 
nation shows  little.  TeinlernesH  vuw  not  he  detlnitely  made  uut:  the 
child  is  irritable,  fretful,  wishes  to  he  left  alone,  and  resists  all  etforts  at 
abdominal  palpation.  The  howels  are  eonstipated,  or  they  may  be  at  first 
loose  and  afterward  eonstipated.  The  ehibi  does  not  seem  very  siek. 
The  attaek  is  probably  regarded  as  an  ordinary  mie  of  aeute  indigestion. 
But  things  do  not  improve  as  they  ouglit.  The  pulse  beeomes  more 
rapid,  the  prostration  greater,  and  the  child  begins  to  hwk  seriously  ill; 
though  tlie  tempc^rature  has  not  risen.  The  abdominal  disteittion  is  now 
considerable  and  tenderness  undoubted.  An  operation  is  decided  on,  and 
there  is  found  a  gangrenous  appendix  and  a  diffuse  general  iHrilonitis. 
Sometimes  the  grave  symptoms  develop  with  grt^at  rapidity  in  tlie  course 
of  a  few  hours,  when  previous  symptoms  had  all  been  mild  ;  sometimes 
so  insidiously  that  the  transition  is  almost  imperceptible. 

Pro^osii. — The  prognosis,  in  young  ehildren  is  not  good;  of  13$ 
eolleeted  eases  in  infants  and  very  young  ehildren  the  mortality  was  H8 
f>er  cent.  But  in  those  over  seven  years  ohl  the  outlook  is  rather  lM*tti»r 
than  in  adults.  The  results  depend  mueh  up4in  early  diagnosis  and 
proper  treatment.  General  peritonitis^  it  is  generally  agree'^l,  oeeurs 
much  oftener  in  childrcji  than  in  adults;  it  is  the  cause  of  death  in  about 
80  per  cent  of  the  cases.  Of  43  fatnl  eases,  nearly  all  of  them  from 
general  peritonitis,  only  6  died  during  the  first  three  days,  If*  frtnti  the 
fourth  to  the  seventh  day,  1.1  in  the  second  week,  and  5  in  the  third 
week.  If  general  peritonitis  oeeurs,  the  chances  of  nntivery  after  opera- 
tion are.  however,  usually  better  with  r-hildren  than  with  adults. 

Bi&gnosis. — The  diagnostic  sym[>toms  of  a^ipendicitis  are  a  suddeii 
onset  with  vomiting,  sharp  pain  in  the  abdomen,  and  fjersistent  acute 
iQealized  tenderness  in  the  right  iliac  fossa.  Rigidity  of  any  or  all  of 
the  aWominal  muscles  is  also  signilieant.  Constipation  is  more  fre- 
quent than  diarrhea,  though  the  latter  is  not  rare.  There  is  almost 
invariably  some  elevation  (J  t<  iu[i<Taturr,  hut  not  nftvu  high  fi^vcr. 
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Appendicitis  may  be  c^onfounded  with  c^lie,  indigestion,  and  in 
infants  with  intnssusception ;  in  older  rhildren  with  absi^'esses  due  to 
psoitis.  Colic  i8  distinguished  by  the  absence  of  loealized  tendernetis  and 
fever,  by  its  short  duration,  and  by  the  fact  thai  the  pain  is  generally 
less  intense.  Severe  colic  with  fever  in  children  over  three  years  old 
shonkl,  however,  always  Im?  regarded  with  guspieioru  From  acute  indi- 
gestion the  diugnosifi  of  appendicitis  is  dilhcult  at  the  onset,  and  it  may 
be  impossible  for  twenty-four  bonis.  However^  the  pain  of  indigestion 
is  rarely  m  severe,  while  the  fever  is  usually  higher.  It  should  l>e  re- 
membered that  tlie  pain  in  appendicitis  is  not  always  localized,  nor  is 
the  tumor  always  in  the  right  iliac  fossa.  The  presence  of  pain,  vomit- 
ing, and  local iKcd  tenderness,  and  the  greater  severity  of  the  constitu- 
tional symptoms,  indicate  appendicitis.  We  have  several  times  known 
the  pleurisy  accompanying  pneumonia  at  the  right  base  to  l)e  mistaken' 
for  appendicitis.  With  tliis  there  may  Im?  vomiting,  severe  loenlizcd  pain, 
and  sijmclimcs  also  lot  a  I  i  zed  tt^ndiTness,  Cyclic  vonnting  is  distin- 
gntshed  by  the  history  of  previouB  attacks,  the  greater  frequency  with 
which  the  vomiting  occurs,  its  abrupt  cessation  after  twenty-four  to 
seventy-two  hours,  the  sunken  abdomen,  and  tlie  absence  of  pain,  tender- 
ness, and  rigidity*  The  presence  of  early  acetonuria  is  also  charac- 
teristic. Intussusception,  with  its  pain,  colic,  anr]  vomiting,  may  sug- 
gest appendicitis,  but  is  rare,  except  in  infants;  fever  is  absent  early 
in  the  disease^  and  a  tumor  is  usually  present.  Acute  or  subacute 
suppuration  in  the  right  iliac  fossa  is  almost  invariably  due  to 
appendicitis. 

The  leucocyte  count  may  be  of  considerable  assistance  in  differentiat- 
ing appendicitis  from  colic,  cyclic  vomiting,  ileocolitis,  ami  intnssns- 
c*eption.  It  should,  however,  be  remembered  that  in  some  of  the  gravest 
cases  the  leucocytosia  may  be  slight  or  there  may  be  none  at  all.  On 
the  wliole,  while  the  presence  of  marked  Icucocytosis — i.  e.,  akive  20,000 
—may  be  of  considerable  assistance  in  the  diagnosis,  no  inference  can 
be  drawn  from  a  normal  count  or  a  slight  leucocytosis  if  the  child  is 
greatly  prostrated.  Whenever^  in  children  over  two  yenrs  old,  there  are 
symptoms  pointing  to  acute  |x^ritonitis,  no  matter  what  their  combina- 
tion or  variety,  appendicitis  should  always  be  suspected. 

Treatment. — Absolute  rest  in  bed  can  iKit  he  too  strongly  insisted 
ufHDn  whenever  appendicitis  is  suspected,  no  matter  how  mild  the  attaclv 
may  appear.  As  a  local  application,  the  ice-bag  is  to  be  preferred. 
Opium  should  not  be  given.  It  does  harm  by  obscuring  important 
symptoms  and  increasing  c**>nstipation*  The  colon  should  he  kept  empty 
by  the  daily  use  of  enemata.  After  a  thorough  clearing  of  the  bowels 
in  the  bi»ginning,  preferably  by  a  saline,  cathartics  are  to  be  avoidc<L 

Appendicitis   is   a   surgiral   disease,   and   surgical   advice  sliuuld    be 
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sought  early.  In  deeiding  as  to  the  time  of  operative  interference,  it 
should  he  rernenibered  that  loralizaiion  of  the  inflammation  is  less  likely 
to  occur  with  ehildren  than  wrth  older  patients  and  that  therefore  the 
dangers  of  general  peritonitis  arc  much  greater;  that  the  progress  of  the 
disease  is  much  less  regular;  that  grave  conditions  arc  not  rcveakHi  at 
once  by  grave  symptoms;  that  the  disease  is  an  insidious  one,  and  that 
to  foretell  the  outcome  even  in  the  mildest  cases  is  impossible.  Taking 
all  these  things  into  account,  we  believe  that  immediate  operation,  once 
the  diagnosis  is  made,  is  the  course  to  be  recommended  in  all  cases  of 
acute  appendicitis  in  children.  The  younger  the  child  the  greater  the 
urgency  for  operation. 

INTESTINAL   WORMS 

Judging  by  published  reports,  intestinal  worms  are  much  more  com- 
mon in  Europe  than  in  the  northern  part  of  this  eountry.  In  18,000 
patients  treated  for  medical  diseases  in  our  dispensary  servicer;  in  New 
York  and  Baltimore  there  was  positive  evidence  of  worms  in  but  135 
cases*  Of  these,  20  had  tapeworms,  55  round  worms,  5fj  thread  worms 
and  4  both  round  and  thread  worms.  In  private  practice  among  the 
better  classes,  worms  are  certainly  rare. 

Cestodes — Tapewarms.- — Cestodes  are  usually  introduced  into  the 
body  by  the  ingestion  uf  some  form  of  food  rontaining  larvae  (cysticerei). 
The  larva  of  the  tenia  solium  is  most  frequently  found  in  jwrk;  that  of 
the  tenia  medioranelhila  in  beef;  that  of  tlte  both riocrphaJ tun  latuji  in 
fish;  that  of  the  tenia  cucumerina  inhabits  dog  or  cat  lice,  being  intro- 
dueed  into  the  intestinal  tract  accidentally  by  the  hands.  Several  varie- 
ties of  tenia  arc  found  in  the  human  intestine. 

Tenia  Saoinata  or  Mediocanellata — Beef  Tapeworm. — Infec- 
tion results  from  eating  raw  or  partially  cooked  beef  containing  cys- 
ticerei. The  worm  is  from  twelve  to  twenty  feet  in  length,  and  has  a 
square  pigmented  head  without  hooks  but  provided  with  four  suckers. 
The  full-sized  segments  are  from  one-half  to  three^fourths  of  an  inch 
long  and  about  half  as  wide. 

Tenia  Solum — Pohk  Tapeworm. — This  is  a  rare  form  in  chil- 
dren»  and  cornea  from  eating  raw  or  partially  cooked  pork  or  sausage. 
It  IS  from  six  to  ten  feet  in  length,  the  Si'gments  being  nearly  square. 
The  head  is  nlmut  the  size  of  a  mustard  seed  and  is  pigmented.  It  also 
is  provided  with  four  suckers  and  a  proboscis,  surrounding  which  is  a 
circle  of  alxtut  tw«»nty-six  booklets. 

Tenia  Cuci  mekina  or  Ellii*tica. — The  larvae  of  this  form  develop 
in  a  louse  found  on  the  skin  of  dogs  and  cats.  Children  who  play  with 
infected  animals  are  tlie  ones  affected,  the  parasite  being  conveyed  to 
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the  moath  uitually  liy  means  of  the  haDdl^;  it  may  thus  be  found  eren 
m  jonn^  infants,  lliis  form  of  tenia  is  mndi  gmaller  than  either  of 
the  prctieding  varieties,  the  full  length  being  only  from  rix  to  twelve 
inches, 

BoTUUiocEFiuujfi  Latuh. — ^1'hts  is  a  rare  form  except  in  the  eea 
tfiuntriot^  of  northern  KurofM?  nn«l  SwitzprlaiiJ,  where  it  is  s«icl  to  he 
%ery  <'4)mnion.  Tht*  larvar  an*  liarljored  by  t-ertain  (ish,  by  eating  whieh 
when  insuifieiently  wMike<l  they  are  introduce*!  into  the  lH)dy.  The  full- 
growft  worm  i^  fnmi  twenty-five  to  thirty  feet  in  length. 

Tenia  Nana. — The  tenia  nana,  or  dwarf  tapeworm,  h  the  smallest 
of  ail  the  ce<*tode«.  It  h  a  narrow  worm  of  one-half  to  three-fourthsi  of 
an  inch  in  length,  and  h  roniptiseil  of  one  hundred  to  two  hundred 
N*gmentji.  It  haK  a  slender  neik  and  globular  head  which  contains  four 
suckers  and  twenty  or  thirty  booklets.  The  habitat  of  the  nana  is  the 
nppcr  juirt  of  the  ilcnnj  where  it  is  often  found  in  immense  numl>ers. 
A  single  i-tj>ol  may  contain  several  hundred  worms.  The  ova  have  two 
definite  membrfnui5  within  the  inncT  one  of  which  three  pairs  of  lu>ok- 
lets  are  found.  The  <'yhti(*ercus  stage  of  this  parjusite  is  not  known. 
It  is  probable  that  infection  mcurs  from  swallowing  the  ova  them- 
selves. As  a  similar  parasite  inhabits  the  intestinal  tract  of  rats  and 
mice  it  is  pfj^^sible  that  tlicR'  animali^  play  a  part  in  transmission. 
From  tJie  observations  of  Si-hlusn  it  seems  prubable  that  in  the  vicin- 
ity of  New  York  this  is  the  most  frequent  intestinal  parasite  of 
ehiIdhood« 

SympiofHH, — The  only  jiosilive  evidence  uf  ta{)eworm  is  the  discharge 
of  the  worms  or  separated  segments,  either  singly  or  in  groups.  Occa- 
sionally wornjH  pass  inttj  the  stfuriuch  and  are  vomited*  Various  abdomi- 
nal symptoms  may  be  associated  with  worms,  but  most  of  tliese  are  very 
indefinite  m  rharacter  and  are  rncire  often  due  to  other  caut?es.  The 
most  frequent  symptoms  are  bad  breath,  various  annoying  sensations, 
colicky  attacks,  inordinate  or  capricious  nijpetite.  and  diarrhea.  Usu- 
ally, if  Uie  jHitient  is  in  gcM)d  health,  nu  constilutioiuU  symptoms  are 
aeon.  Sometimes,  particularly  with  the  bothrioceplialus  latus,  there  is  a 
very  grave  dt^grce  of  anemia.  The  increa.se  in  the  numlK-r  of  eoi^iuophile 
t'clls  in  the  blood  is  of  considtTable  diagnostic  value.  They  frequently 
form  from  four  to  ten  per  ttuit  of  the  leucocytes,  while  in  normal  Wood 
the  usual  tmndR'r  is  less  than  two  per  ctuit.  Many  cases  are  on  rec- 
ord, some  of  them  in  children,  in  which  the  symptoms  of  pernicious 
anemia  have  Iw^en  present  and  have  disappeared  after  the  expulsion  of 
tht*  tapeworm.  Nervous  symptoms  are  T\ofc  so  often  seen  as  with  round- 
worms, and  will  be  diseuf«sed  in  t^orujcctiou  with  them, 

Treiihnent, —  Prophvlnxis  requires  the  cooking  of  meat  to  a  suffi- 
cient  degree   to   destroy   the   eystieerei.     There   is   especial    danger   in 
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'eating  raw  pork  or  wnisafre:  tlmi  fn)in  rarr  Wt^f  is  murh  Icbs.  The  list 
of  drugs  used  for  tiie  expulsion  id*  the  worm  is  a  lt*nt^  one ;  jiroliably 
the  most  effieient  is  the  oleoresin  of  male  ferri;  it  is,  however,  diificult  to 
administer  aod  it  is  very  Hkely  to  provoke  vomiting.  It  may  he  gWGu 
in  cajisnies  eontainin^^  TTl  x  to  Vil  \x,  or  in  ati  emulsion  made  up  with 
simple  elixir  and  aeaeia,  in  which  TTl  v  to  Hi  x  are  contained  i>^  one 
dram.  For  a  child  of  foor  years  at  least  one  dram  of  tiie  male  lern 
should  be  given  in  the  course  of  six  to  ei^ht  hours.  The  verniifuge 
shoukl  Ik*  preetKled  by  aeveTal  bours^  fa*<ting,  and  tlie  Ixiwels  previously 
ofH?ncd  by  a  laxative.  The  f*>llowiii*r  I'i»n  of  administration  has  been 
found  satisfactory:  a  li^riit  supper  of  milk,  and  in  tlie  morning  a  saline 
laxative  on  rising,  but  no  hrcakfat^t;  after  the  saline  haa  acted  freely 
the  reiucdy  is  to  be  given,  and  folhiwiiig  the  last  dose,  half  an  ounce  of 
castor  oil  or  some  other  active  purge,  1lie  effect  of  the  cnthartic  is 
aided  by  a  large  injection  of  warm  f^oap  and  water.  Only  milk  ghould 
Ije  given  that  day.  The  fragments  passeil  should  be  eurefnlly  examined 
to  see  if  the  head  has  lieen  expelled,  as  the  worm  is  very  likely  to  be 
broken  at  the  neek.  Tf  this  occurs  it  will  grow  again,  and  in  about 
three  months  segments  will  ajjpi'ar  in  the  stool.  Other  rlrugs  useful 
for  tenia  are  puinf»kin  seeds  which  are  given  in  powdered  form,  infusion 
of  pomegranate  root,  turpentine,  and  chloroform. 

Fe  mat  odes.— Three  varieties  are  ftjund  in  tlie  intes-tinul  eamil,  Ih© 
asairis'  InntJtn'couh'S.  tlie  u.ri^urus'  rermittilaris,  and  tlie  u/irinnria 
Americana. 

AscAins  Lt  Miuncoim:s — lioi  \^^volt^[. — Tins  worm  is  usually  f^tund 
in  the  small  intestine.  It  is  miieh  more  frequently  met  with  in  children 
than  is  the  tapewornt.  It  is  exceedingly  rare  in  infancy,  but  is  usually 
»een  between  the  third  ami  terdh  years.  In  over  two  thousand  autopsies 
njMiii  infants  we  liave  only  twice  found  a  nnuidworni  in  tiie  intestine. 

The  roundworm  resembles  the  ordinary  earthworm;  it  is  from  live 
to  ten  inches  long,  the  female  being  longer  than  the  male.  It  is  of  a 
light  gray  color  with  a  slightly  pinkish  tint,  cylindrical,  and  tiipering 
toward  the  extremities.  The  eggs  are  oval  in  form,  alwut  f\^  inch  in 
diameter,  and  numbered  by  millions.  These  worms  rarely  exist  singly; 
usually  from  two  to  ten  are  present*  but  there  may  be  hundreils.  When 
very  numerous  they  coil  up  and  form  large  masses,  which  may  cHiiSi* 
intestiiml  obstnu-tion. 

The  migration  of  these  worms  is  curious,  and  in  some  instances  truly 
remarkable.  They  frequently  enter  the  stomach  and  are  vomited.  Oi-ca- 
sionally  one  may  appear  in  the  nose.  They  have  l>eeu  known  to  pass 
through  the  Eustachian  tube  into  the  middle  ear  and  to  appear  in  the 
external  meatus.  Entering  the  larynx  they  have  produced  fatal  as- 
pbyiia.     It  is  not  very  rare  for  them  to  enter  the  common  l)ile  duct 
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and  produce  Jaundice,  They  may  even  enter  in  great  numbers  the 
smaller  bile  duets  and  prufluto  he|>at.ic  abseesses.  They  have  been 
foxind  in  the  pancreatic  duct,  id  the  veniiiform  appendix,  and  in  the 
Fplenic  vein.  It  has  long  been  known  that  they  would  perforate  an 
intestine  wliicli  was  tlie  seat  ut  ulceration,  but  wcll-autheutieated  cases 
have  been  reported  in  which  they  have  perforated  an  intestine  previ- 
ously healthy*  setting  up  a  fatal  peritonitis.  In  Arcliambiiult'e  case 
they  perforated  the  stomach.  In  cases  of  a  persistent  Meckefs  diverticu- 
lum, worms  have  been  discharged  from  an  unil>ilical  fistula*  They  have 
l)een  found  in  umbilical  abscesses.  Considering,  however,  the  frequency 
of  roundworms,  migrations  are  rare* 

Symptoms, — The  symptoms  of  roundworms  are  of  the  most  in- 
definite kind;  often  there  are  none  until  the  worm  is  diR^overed  in  the 
stools.  It  js  then  fair  to  asisume  tbut  other  worms  arc  also  present.  The 
most  frequent  abdominal  symptoms  are  colic,  tympanites,  and  other 
symptoms  of  indigestion,  loss  of  appetite,  disturbed  sleep  and  grinding 
of  the  teeth  at  night*  These  symptoms  are  much  more  frequently  due 
to  other  causes  than  to  worms,  but  when  all  are  present  the  existence  of 
worms  should  t>e  suspected. 

A  great  variety  of  nervous  symptoniB  may  be  associated  with  intes- 
•  tinal  worms.  They  are  more  often  seen  with  lumbricoids  ihaTi  with 
either  of  the  other  varieties.  The  symptoms  may  be  of  the  most  puzzling 
character,  and  may  simulate  very  closely  those  of  serious  organic  dis- 
ease. There  may  be  prolonged  low  fever,  chills,  headache,  vertigo,  hal- 
lucinations, hysterical  seizures,  epileptiform  attacks,  convulsions,  tetany, 
transient  paralyses  such  as  strabismus,  and  even  hemiplegia  and  aphasia* 
All  these  have  been  observed  in  connection  with  intestinal  worms,  and 
from  the  fact  that  the  symptoms  disappeared  conipletely  after  tlie  worms 
were  expelled,  there  seems  to  be  but  little  doubt  tliat  they  were  the  causi2 
of  the  symptoms.  As  in  the  case  of  the  abdominal  symptoms,  however, 
intestinal  worms  are  only  oue  of  the  causes  of  such  nervous  disturlmnccs, 
and  certainly  not  a  frequent  one;  but  the  possibility  that  nervous  dis- 
turbances may  depend  upon  worms  should  not  be  overlooked.  The  blmid 
generally  shows  eosinophilia*  as  in  patients  with  tapeworm. 

The  only  positive  evidence  of  the  existence  of  roundworms  is  the  dis- 
charge of  a  worm  from  the  body,  or  the  discovery  of  the  ova  in  the  stools. 
A  microscf>pi€  examination  of  the  stools  is  a  valuable  means  of  diagnosis, 
and  one  that  is  too  infrequently  employed.  When  worms  are  present  the 
ova  may  be  found  in  great  numbers.  Their  continued  presence,  after  the 
discharge  of  one  worm,  indicates  that  otiier  worms  remain. 

Treatment. — An  edicicnt  agent  for  the  removal  of  the  worms  is 
santonin.  The  same  plan  of  administration  may  be  followed  as  in  the 
case  of  the  tapeworm,  viz»,  to  give  the  drug  on   an  empty  stomachy 
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precetled  by  a  laxative.  Santonin  is  bt'st  givi^n  iii  powdered  form  mixed 
with  sugar.  For  a  child  of  five  years  as  iiiurh  a^  three  grains  are  usuatly 
riK|uired.  This  amount  should  be  given  in  three  doses  at  intervals  of 
four  houjii,  soon  followed  by  a  purge  of  calomel  or  castor  oil.  Oil  of 
I  licnopodium  la  somewiiat  eai^ier  of  administration  and  is  quite  as  effi- 
eient.  It  may  be  given  as  described  under  the  treatment  for  Hookworm. 
The  great  diffieulty  with  santonin  is  its  tendency  to  provoke  vomiting. 
Occasionally  in  suseeptible  children,  even  with  ordinary  doses,  toxic 
gympt^^ms  may  develop,  such  as  yellow  vision,  dark-red  or  yellow  urine, 
and  nervous  excitement  or  delirium. 

OxYUBis  Veemicularis — PiNwoRM — Threadw^orm. — The  oxyuris 
resembles  a  short  piece  of  white  thread.  The  female  is  about  one-third 
of  an  inch  long,  the  male  about  one-half  that  length,  but  h  less  fre- 
quently seen.  The  worm  tapers  toward  the  tail.  The  ova  are  of  slightly 
[irregular  size,  and  are  considerably  smaller  than  those  of  the  round' 
worm. 

The  oxyuris  inhabits  the  rectum,  the  cecum,  and,  according  to  Still, 
very  frequently  the  appendix.  These  worms  may  be  found  also  in  the 
lower  small  intestine,  in  the  stomach,  and  even  in  the  mouth.  If  present 
in  the  rectum  they  are  usually  discovered  by  separating  the  folds  of  the 
anus.  The  number  of  worms  is  usually  large.  The  irritation  to  which 
they  give  rise  causes  a  great  production  of  mucus,  and  frequently  leads 
to  a  chronic  catarrh  of  the  colon  of  considerable  seventy.  The  worms 
fare  imbedded  in  the  mucus;  often  they  form  with  it  small  balls.  Ac- 
cording to  Leuckart,  they  are  incapable  of  multiplying  in  situ.  Doubt 
has  recently  been  thrown  upon  this  view  by  the  observations  of  StilL 
From  the  immature  character  and  the  large  numbers  of  the  worms 
found  in  the  appendix  (111  in  one  case),  this  writer  believes  that  the 
appendix  may  be  a  breeding  place.  The  ova  as  well  as  the  worms  are 
passed  in  enormous  numbers  with  the  stools*  They  attach  themselves 
to  the  folds  of  the  skin,  the  hairs  about  the  anus,  and  even  to  the  genitals. 
The  patient  may,  through  hick  of  cleanliness  of  the  parts,  continually 
re-infect  himself.  After  discharge  from  the  body,  the  ova  may  be 
carried  by  flies  and  deposited  upon  fruits,  vegetables,  or  in  drinking 
water. 

Sympioms. — The  principal  local  symptom  caused  by  the  oxyuria  is 
iii'hing  of  the  anus  or  the  genitals.  This  is  caused  by  the  migration  of 
the  worms  from  the  Iwwel,  and  usually  comes  on  at  about  the  same  hour 
at  night,  generally  soon  after  the  patient  has  retired.  It  is  sometimes  so 
intense  as  to  l>e  almost  intolerable.  It  Icadt^  to  frequent  micturition,  to 
iucontineuce  of  urine,  in  the  male  to  balanitis,  and  in  the  female  to 
vaginitis  or  vulvitis,  and  in  both,  but  especially  in  the  latter,  it  may  be 
the  cause  of  masturbation.     Owing  to  the  catarrhal  colitis  which  is  ex- 
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ritfd,  there  is  disihargLMl  from  time  to  time  a  large  quantity  of  mucus. 
Severe  colieky  pains  arc  often  as^ofiated.  The  irritation  may  k'od  ti> 
prolapsus  atii.  Nervous  symptoms  are  not  so  frequently  associated 
a8  with  the  other  varieties  of  worms,  although  we  have  seen  at  least 
one  case  of  chorea  in  which  they  were  almost  certainly  the  cause.  They 
have  heeu  known  to  excite  convulsions.  The  general  health  is  some- 
times undermined  and  there  may  be  marked  and  progressive  loss  ia 
weight. 

Treat ment, — This  is  usually  epoken  of  as  a  very  simple  matter,  and 
no  doiil)t  in  recent  cases»  or  where  the  iiumher  of  worms  is  small,  this  is 
true;  but  where  the  uiimber  is  large,  and  considerable  catarrhal  inflam- 
mation of  the  colon  is  present^  it  is  often  a  matter  of  the  greatest  diffi- 
culty to  rid  the  liowel  of  these  parasites.  Cases  frequently  resist  treat- 
ment by  injection  for  mont!is,  even  though  thoroughly  used.  The  reason 
for  this  is,  that  only  the  lower  CTilon  is  reached  by  injections  while  the 
worms  may  he  elnefly  in  the  cecum  or  even  in  tlie  appendix  and  small 
intestine.  While,  therefore,  injections  are  important  and  indeed  in  valu- 
able, they  can  not  hc^  relied  upon  exehisively.  The  most  scrupulous  atten- 
tion to  clean! inesfi  is  an  absidute  necessity  as  the  first  step  in  the  treat- 
ment of  all  cases.  It  is  well  to  liathe  the  parts  about  the  anus  after  each 
stool,  and  even  two  or  three  times  a  day,  with  a  bichlorid  solution,  1  to 
10JH)0,  Itching  is  hvt^t  controOcd  by  the  opplication  of  mercurial  oint- 
ment to  tiie  folds  of  the  anus  at  iK'dtime,  this  efrectually  preventing  the 
escape  of  the  worms  fnmi  the  bowel.  The  local  application  of  cold  will 
somelirnes  have  the  same  etfect  The  most  efhcient  of  the  injections  is 
probably  the  liichlorid.  The  cfdon  should  lirst  be  thoroughly  cleansed  by 
an  inject iim  of  kikcwjirrn  wnlcr  containing  one  teaspoon ful  of  bomx  to 
the  pint,  in  onlcr  to  rcinove  the  mncns,  Wlicn  this  has  been  discharged, 
half  a  pint  of  the  bicfdorid  solution  of  the  strength  mentioned  should  be 
injected  high  into  the  bowel  through  a  catheter,  and  retained  as  long 
as  possible.  This  shoubl  be  repeated  every  sc^cond  or  third  night  On 
other  nights  a  sinjple  saline  injection  may  be  employed.  The  infusion  of 
quassia,  asafetida,  aloes,  and  garlic  are  also  useful.  Solutions  of  car- 
bolic acid  sliouhl  never  he  employed, 

Wlien  the  worms  are  high  in  the  colon,  drugs  hy  the  mouth  must 
be  eombined  with  iiijeetioua.  The  most  ellieient  Temcdies  are  santonin 
and  the  oil  of  chenopodium,  which  may  be  used  as  for  roundworms* 
The  expulsion  of  the  wnrnis  is  aided  by  saline  cathartics;  simple  bitters, 
such  as  gentian  and  quassia,  are  also  of  some  value.  We  have  known 
one  case,  which  resisted  for  over  two  years  everything  which  had  been 
tried,  to  be  cured  in  hvtj  or  three  weeks  by  injections  of  a  decoction  of 
garlic,  in  conne<*tion  with  which  garlic  was  given  in  liberal  quantities 
hy  the  month. 
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UNCiNAniA  Americana  ou  Hookwoilm.^ — This  Ijuluugs  to  the  class 
of  nematodes.  The  males  are  one-fourth  to  one-luilf  inch  in  length  and 
the  femak^i?  slightly  longer.  Tlie  paroh^ite  resemblei;  tlic  anktfiostomum 
duodenale  of  Europe,  Iiifcetion  u^sually  takes  plaee  through  the  skin 
of  the  bare  feet,  more  rarely  that  of  the  hands.  It  is  pusj*ihle,  however, 
,  to  eontract  the  disease  hy  eating  dirty  fruit  or  vegetables  eoiitaminated 
by  the  developing  larvae;  but  iJifeetion  does  not  oeeur  from  swallowing 
the  ova  or  young  larvae.  After  entering  the  skin  the  larvae  find  their 
way  into  the  circulation  and  thus  reach  the  lungs.  From  the  lungs  they 
may  migrate  or  he  coughed  up  into  the  mouth  and  then  swallowed. 
They  are  not  acted  upon  by  the  gastro-intestinal  secretions,  and  in  the 
upper  part  of  the  small  intestine  they  develop  into  mature  worms. 
These  may  exist  in  the  small  intestine  for  years. 

The  symptoms  in  the  milder  cases  are  minor  digestive  disturbances, 
igeneral  malnutrition  wiUi  moderate  anemia  and  arrested  growth.  In 
'  the  more  severe  cases  the  anemia  is  very  niarkeil,  the  hemoghibin  often 
falling  to  thirty  per  cent  or  below.  The  leucocytes  arc  normal  in  num- 
ber or  slightly  increased ;  but  the  percentage  of  eosinophilcs  is  above  the 
normal.  In  most  patients  the  proportion  reaches  five  or  ten  per  cent;  it 
may  however  he  twenty-five  per  cent  or  even  higher.  Edema  of  the  face 
is  common  and  there  may  be  general  dropsy  without  albuminuria.  Af- 
fected children  besides  being  very  backward  in  physical  development,  are 
dull,  inattentive  and  entirely  wanting  in  physical  or  mental  energy. 
The  appetite  is  sometimes  absent;  but  more  characteristic  is  the  crav- 
ing, not  only  for  every  kind  of  fwjd,  Init  for  such  articles  as  clay,  dirt, 
chalk,  etc.  Death  may  be  due  to  the  progressive  failure  of  nutritiou 
or  to  intercurrent  disease. 

Prophylaxis  in  the  individual  consists  chiefly  in  the  protection  of  the 
feet  of  persons  living  in  an  infected  district,  by  wearing  shoes.  The 
chief  remedy  for  the  hookworm  is  thymol.  Ha  administration  should  lie 
preceded  by  one  or  more  full  doses  of  the  sulphate  of  magnesia  or  soda 
given  after  twelve  hours'  fasting.  The  quantity  of  thymol  given  to  a 
child  of  five  years  shouhl  be  six  or  eight  grains  in  divided  doses  in  the 
course  of  three  or  four  hours.  It  may  he  administered  either  in  capsule 
or  in  suspension.  Two  hours  after  the  last  dose,  the  salts  should  be 
repeated; hut  no  food  should  be  given  until  the  cathartic  has  acted  freely. 
Castor  oil  should  not  be  used.  A  repetition  of  the  treatment  is  often 
necessary  before  a  cure  is  rtcc(jmplishod. 

The  oil  of  chenopodium  is  apparently  quite  as  effective  aa  thymol 
and  has  the  advantage  of  being  much  cheaper.  It  may  be  administered 
dropjxMl  upon  sugar.  The  usual  dosage  is  one  drop  [ler  year  of  age  up 
to  ten  years.  .\  dose  of  Epsom  saltfi  is  given  on  the  preceding  day  and 
three  doses  of  the  oil  at  two-hour  intervals  the  next  morning,  the  last 
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DISEASES  OF  THE  RECTUM 

PROLAPSUS  ANI 

Uimn  tiui  term  are  included  tiro  conditioas.  In  the  firsts  or  partial 
prolapee^  there  it  fitnplj  ed  evereion  of  the  mucous  membrane  vhich 
protnidctf  beyond  the  trphineter.  In  the  second,  or  complete  prolapse, 
there  in  iavaginatibn  of  the  rectal  wall  for  a  variable  distance,  usually 
two  or  three  inches. 

Etiology. — Prolapse  i^  most  common  in  children  during  the  second 
and  third  years.  Its  frequency  in  early  life  is  partly  due  to  the 
of  Hupport  furnished  by  the  levator-ani  muscles.  It  also  occurs 
readily  when  the  ischiorectal  fat  ia  scanty;  it  is  therefore  often  seen  in 
children  sufTering  from  marasmus.  The  exciting  cause  may  be  anything  J 
which  provokes  severe  and  prolonged  straining.  This  may  be  either  the 
teoeimua  accompanying  inflammation  of  the  rectal  mucous  membrane 
or  chronic  constipation.  It  may  come  from  phimosis  or  stricture  of  the 
urtfthra,  aiul  it  is  a  very  frequent  symptom  of  stone  in  the  bladder. 

Symptoms. — Prolupge  usually  occurs  during  the  act  of  defecation.  It 
if«  generally  ca^^ily  redui-ed,  but  shows  a  great  disposition  to  return  with^ 
every  stool.  In  obstinate  cases  the  bowel  comes  down  at  other  times. 
The  nppeanince  of  the  tumor  varies  with  its  size.  In  the  slighter  form 
there  is  simply  a  ring  eomjmsed  of  a  fold  of  mucous  membrane  sur- 
nnnuYmg  the  anus.  In  the  more  severe  form  there  is  a  flattened,  corru* 
gnU'd  tumor,  usually  about  the  size  of  a  small  tomato.  The  mucous 
membrane  coverin^^  the  tumor  is  of  a  rleep  purplish-red  color,  and  bleedai 
r<*Hrlrly.  It  may  be  the  seat  of  catarrhal  or  membranous  inflammation. 
The  diagnosis  in  most  cases  is  easy,  although  the  tumor  has  been  con- 
founded with  polypus  and  intussusreption. 

Treatment — In  inost  vnmn  reduction  is  easily  accomplished  by  laying 
the  dnhl  u[nm  hiH  faee  across  the  lap,  and  making  gentle  pressure  upon 
the  tumor  with  oiled  fingers.  The  application  of  cold,  either  by  means 
of  iee  or  cold  cloths,  is  of  assistance  in  ctiKcs  which  are  not  at  once  re- 
duced by  pn'**siire.  After  reduction,  in  the  milder  cases  the  child  should 
be  ke|»t  upon  his  back  for  at  least  an  hour.  When  the  tumor  tends  toi 
come  down  with  every  stool,  special  attention  should  be  given  at  this 
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time.  If  an  infant,  the  bowels  should  always  move  while  the  child  lies 
upon  his  back,  and  during  deftnation  the  buttocks  should  be  pressed  to- 
gether by  a  nurse.  Older  ehildren  should  use  an  inclined  seat  plaeed  at 
an  angle  of  about  forty- five  degrees,  but  should  never  sit  upon  a  low 
chair  or  assume  any  |xisition  in  wiiich  straining  is  easy.  After  defecation 
the  patient  should  lie  down  for  at  least  half  an  lioor.  When  there  is 
constipation,  the  bowels  should  Ik*  kept  free  by  means  of  laxatives.  If 
there  is  diarrhea,  tenesmus  may  be  overcome  by  frequent  sponging 
with  ice  water,  or  by  the  use  of  small  injectionfl  of  ice  water  and  tannic 
acid,  in  the  proportion  of  twenty  grains  to  the  ounce.  In  more  severe 
cases  it  may  be  controlled  by  the  use  of  suppositories  of  opiura.  Wlien 
the  bowel  tends  to  come  down  frequently,  this  may  be  prevented  by  the 
ust!  of  an  adhesive  strap  two  or  three  inches  wide,  placed  tightly  across 
the  buttocks.  This  is  better  in  the  milder  cases  than  a  T-bandage.  The 
great  majority  of  the  cases  are  cured  by  these  means  in  the  course  of  a 
few  w^^eks. 

In  t!ie  most  severe  eases  the  bowel  not  only  protrudes  during  defeca- 
tion, but  also  in  the  interval,  and  it  may  be  down  for  days  at  a  time- 
Such  cases  are  rarely  seen  cx(X*pt  in  infants  who  have  very  flabby  muscles, 
and  but  little  adipose  tissue  at  the  floor  of  the  pt^lvis.  Reduction  is 
sometimes  diflkult  in  cases  when  the  prolapse  has  lasted  a  long  time.  It 
is  often  facilitated  by  painting  the  protruding  part  w^ith  a  solution  of 
epinephrin,  and  then  dilating  the  sphincter  by  passing  the  finger 
into  the  central  opening  of  the  tumor.  After  reduction,  suppositories 
containing  from  one-fourth  to  one-half  grain  of  co(*ain  may  be  inserted. 
They  are  more  efficient  than  those  containing  opium  or  belladonna.  A 
firm  pad  should  be  applied  over  the  anus,  held  in  position  by  a  T-bandage- 
For  several  days  at  a  time  a  short  rubber  tube  may  be  kept  in  the  rec- 
tum, held  in  place  by  adliesive  planter.  The  bowels  should  be  kept  freely 
open.  Where  all  other  measures  fail,  the  protruding  part  may  be 
touched  with  the  Paqneltn  cautery,  linear  markings  being  made  at  in- 
tervals of  an  inclu    Amputation  or  excision  is  not  required  in  children. 


FISSURE  OF  THE  ANUS 


This  is  not  a  very  uncommon  condition  in  children.  The  most  fre- 
quent cause  is  the  passage  of  a  large,  hard,  fecal  mass.  Sometimes  it 
results  from  traumatism  inflicted  with  the  nozzle  of  a  syringe  while 
I  giving  an  enema.  It  may  be  produced  by  the  scratching  excite*!  by  pin- 
worms.  In  the  l>eginning  there  is  a  simple  tear  at  the  margin  of  the 
antss.  The  laceration  which  is  product  usually  heals  promptly;  but  if 
ih«  cause  is  repeated,  healing  ia  prevented,  and  there  is  finally  produced 
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a  linear  ukw,  or  a  true  fissure,  whicii  nmy  last  for  souk*  time  and  he 
a  source  of  great  annoyance. 

A  fresh  fissure  has  tlie  appearance  of  any  other  tear  at  a  mucoeuta- 
neoug  orifice.  Que  of  longer  standing  has  a  gray  hase,  slightly  indurated 
edges,  often  diseharges  a  small  amount  of  pus,  and  hleeds  a  drop  or  two 
with  nearly  every  movement  of  the  howels.  The  most  eoustant  symptom 
h  pain,  whitii  usually  oeeors  with  the  art  of  defeeatioii  and  eootinuea 
for  some  time  afterward.  Tt  is  most  severe  when  the  fissure  is  just  at  the 
luargin  of  the  sphincter,  and  leads  the  child  to  resist  every  inclination  to 
have  the  Ijowels  move,  so  that  it  becomes  a  cause  of  chronic  constipation, 
which  condition  again  greatly  aggravates  the  fissure.  The  pain  is  often 
referred  to  otlier  parts  in  the  neighborhood. 

The  treatment  is  simple  and  usually  ctTleienL  It  consists  in  clean- 
liness, overcoming  the  const i|>ation,  and  touching  the  fissure  with  nitrate 
of  silver,  preferably  with  the  solid  stick.  If  the  ease  is  not  speedily 
relieved  by  such  measures,  the  sphincter  should  be  stretched  as  in  adult 
patients. 

PROCTITIS 


Proctitis,  or  Inflammation  of  the  rectum,  usually  occnre  with  inflam- 
mation of  the  roet  i4  the  large  intestine,  hut  it  may  oeeur  alone.  It  is 
to  the  cases  in  which  only  the  rectum  is  involved  that  the  terra  is  gen- 
erally  applied. 

The  causes  are  for  the  most  part  local.  A  frequent  one  in  infants 
is  the  use  of  irritntiiig  iiijec  tiuns  or  suppositories,  either  for  the  relief  of 
constipation  or  as  a  means  of  administering  certain  drugs.  We  have  seen 
one  f »hs t i u a t e  c asc  in  an  i n f a 1 1 1  a  y ea r  old,  f ol  1  o w i n g  the  p r o  1  o n ged  u se  o f 
glycerin  supj)tisitorics.  It  is  sonu'times  caused  by  traumatism,  especially 
hy  the  t  tireless  giving  of  an  enema.  Tt  acci'^mpanies  pin  worms.  In 
certain  lases  it  nuiy  residt  from  <!irert  infection  through  the  anus.  This 
may  Ik-  from  a  gouococcus  infiamniation  extending  from  tlie  vagina  or 
urethra,  or  from  an  infeetion  due  to  other  bacteria,  particularly  in  eases 
of  measles,  scarlet  fever,  and  diphtheria  ;  or,  finally,  it  may  be  due  to 
syphilis.     Proctitis  may  be  eatarrhah  rucmlirauous,  or  ulcerative. 

Catarrhal  Proetitis^ — The  pathological  conditions  are  the  same  as  in 
onluiary  catarrhal  inflanuuaticui  of  the  intestinal  mucous  membrane-  By 
the  introduction  of  a  sjR'culuru,  or  hy  simply  everting  the  mucous  mem- 
brane, it  is  seen  to  be  reddened,  swollen,  and  hlecds  easily.  There  is  a 
eofrious  secretion  of  mucus.  In  cases  of  long  standing  there  may  he 
superficial  ulceration  appearing  as  a  white  or  yellowish-white  surface, 
usually  just  inside  the  sptiineter. 

The  symptoms  are  chietly  local,  although  a  condition  of  general  irri- 
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tability  may  result  from  Urn  loral  eoiiditioiL  Tiicre  is  lieighteiied  reilcx 
artinii.  8<>  lliat  tiii^  st(.>ol  ufteii  n>mes  with  a  siuirt.  Tliure  is  pain  with 
defecatioD,  and  mucus  ia  disf^harged,  usually  as  a  clear,  Jelly4ike  mass* 
and  soniotiiiies  iji  tla*  form  uf  a  raist,  but  imt  gt-neraHy  mixed  wiUi  llie 
stool  I'liere  are  usutdly  traces  of  hloud,  soniethueH  quite  lar^'e  liemor- 
rhages.  ]ji  tbe  most  aeute  ca&es,  tenesmus  is  present  both  during  and 
after  I  fie  stool.  'Iliere  may  be  p^oIap:^us  ani.  The  skin  in  the  vicinity  is 
irritated  by  the  djsehar;zes,  most  fri^juentiy  so  in  infants.  If  the  cause 
ia  pin  worms,  there  may  he  intense  itching.  The  duration  of  the  diseasG 
is  indefinite,  depend  int(  upon  the  cause,  1 1  nuiy  be  a  few  days  or  nmny 
mtrnths.  The  inlhimmation  may  extend  from  the  rectum  to  neigliboring 
parts,  leading  to  iscliio rectal  absct?ss. 

Hembrajious  Proctitis. — It  has  been  custoninry  to  describe  this  as  a 
complication  of  di]»htheria,  usually  occurring  with  di]»blheria  of  the  ex- 
ternal genitals.  As  few  of  these  cases  have  been  studied  bacteriob>g- 
ically,  it  is  impossible  to  say  Mhat  proportion  of  them,  if  any,  are  to  l»e 
regarded  as  true  diphtheria.  Mhni  the  infertion  is  from  the  itdcs- 
tine  alHive^  the  rettum  is  lu'vrr  alferted  alone.  When  it  is  from  behiw» 
ibis  may  be  the  case.  The  lesions  are  the  same  as  iri  membranous  in- 
llammation  oci'urring  higticr  in  the  eolon*  The  symptoms  resemldc  those 
uf  the  catarrhal  variety  with  the  addition  that  the  stoolg  contain  pieces 
of  pseudo-membrane.  This  can  be  made  out  only  by  repeatedly  washing 
the  diseharges  witli  water.  If  aceompanied  by  prolapse,  the  psoudo- 
membrane  may  be  seen.  Membranous  proctitis  may  be  complicated  by 
a  membranous  inflammation  of  the  genitals  or  the  perineum.  Although 
it  is  usually  aeute,  it  nuiy  last  for  weeks. 

tJlcerative  Proctitis* — Ulcers  of  the  rectum  may  Ijc  the  result  of  a 
catarrhal  inHanuuation  ;  these,  however,  are  usually  superfieiab  affecting 
the  mucous  mcmbnine  oidy,  and  iji  most  eases  heal  rapiilly.  8onictinics 
they  extend  more  deeply  into  the  submucous  or  even  the  muscular  t-ont. 
They  are  then  e[ironic%  often  very  obstinate,  and  may  last  indefinitely. 
Follicular  ulcers  of  the  rectum  are  nearly  always  associated  with  the 
game  c^onditiiui  in  the  sigmoid  flexure.  These  are  always  multiple  and 
usually  small,  rarely  ticing  more  than  a  quarter  of  an  inch  in  diameter. 
Somelimes  the  small  ones  eoalesce,  producing  mueh  larger  uleers.  Single 
ulcers  may  be  of  tubtTculous  origin.  Syphilitic  ideers  are  extremel\ 
rare  in  children. 

The  symptoms  of  ulcer  of  the  rectum  are  mainly  two — pain  and  hem- 
orrhage. The  pain  18  of  variable  intensity*  and  may  be  referred  to  the 
coccyx,  or  to  any  of  the  neighboring  parts.  The  ammint  of  bleeding 
may  be  small,  the  blood  coming  in  clots,  or  it  may  be  fluid  and  in  so 
large  a  quantity  as  to'  prorluce  gi^neral  symptoms.  It  usually  accom- 
pauies  every  stool.    In  addition  the  stool  eontains  more  or  lesa  pus,  par- 
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ticularly  in  chronic  cases.     When  the  ulcer  is  low  down,  tenesmus  is 

usually  prcBcnt  and  may  be  a  prominent  symptom.  The  duration  of 
the  eyniptoms  is  indefinite;  often  they  last  for  many  months  and  lead 
to  a  marked  deterioration  in  the  general  health.  A  positive  diagnosis 
of  ulcer  can  he  made  only  by  examination  with  a  speculum, 

TreatmeEt. — In  ca«es  of  acute  c-atarrhal  proctitis  injections  of  some 
bland  fluidi?  should  be  employed,  such  as  a  starch-water,  limewater,  a  mix- 
ture of  oil  and  lime  water,  or  a  warm  one-per-ccnt  saline  solution.  The 
local  cause,  if  one  c-xists,  should  be  removed.  In  the  most  acute  cases 
the  patient  ehoukl  be  kept  in  bed.  When  the  tenesmus  is  severe,  sup- 
pKJsitoriea  of  opium  may  be  used.  In  the  more  chronic  cases  saline 
injections  should  be  given,  and  followed  by  a  mild  astringent  like  tannic 
acid^  ten  grains  to  the  ounce,  or  a  one-per-cent  solution  of  hamamelis. 
Cases  associated  with  pin  worms  are  especially  obstinate.  Here  the  treat- 
ment is  first  to  be  directed  to  the  worms,  and  afterward  to  the  proctitis. 
In  the  raembrauous  cases  the  same  measures  are  to  be  employed,  and 
in  addition  the  injection  of  a  warm  boric-acid  solution*  two  or  three 
times  a  day- 
Cases  of  ulcer  require  the  most  careful  treatment.  In  many  there  is 
but  little  tendency  to  spontaneous  recovery.  An  examination  with  the 
speculum  should  be  insisted  upon  in  all  cases  of  chronic  proctitis,  to 
make  sure  of  the  diagnosis.  Rest  in  bed  is  essential  to  a  rapid  improve- 
ment. The  bowels  should  he  kept  freely  open  by  the  use  of  laxatives  and 
injections  of  a  boric-acid  solution,  or  one  or  two  ounces  of  liquid  albolene 
may  be  injected  every  night  and  retained.  If  this  does  not  relieve  the 
jiatient,  a  weak  solution  of  nitrate  of  silver  (one  grain  to  the  ounce) 
may  be  injected  daily  after  washing  out  the  bowel  with  tepid  water* 
If  a  stronger  solution  than  this  is  used,  it  should  be  neutralized  after 
half  a  minute  by  the  injection  of  a  saline  solution* 


ISCmORECTAL  ABSCESS 

This  is  not  a  very  rare  condition  even  in  infancy.  Infection  from  the 
rectum,  usually  tlirough  the  lymph  channels,  seems  to  be  the  most  com- 
mon cause,  although  sometimes  the  abscess  may  he  traced  directly  to  trau- 
matism. 

Essentially  the  same  varieties  of  inflammation  are  seen  in  early  life  as 
in  adults.  Most  of  these  cases  recover  promptly  after  simple  incision 
and  cleanlinefis,  fistula  being  a  rare  sequel. 
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KECTAL  POL^TUS 


Polypi  are  rarely  seen  in  children,  but,  when  present,  may  be  the 
cause  of  rather  obscure  syinptoms.  The  most  iniprjrtant  one  ig  henior- 
7'hage.  This  at  first  occurs  at  intervals  of  days  or  weeki?.  The  amount 
of  blood  lost  is  from  a  dram  to  an  ounce  or  more,  I^ter,  the  hemor* 
rhages  become  more  frequent  and  may  be  almost  continuous,  although 
rarely  profuse  enoutrh  to  produce  serious  symf)toms.  The  diapKxsis  of 
polypus  18  made  only  after  a  local  examination.  Sometimes  the  tumors 
are  within  the  reach  of  the  finger;  in  other  cases  a  proctoscope  must  be 
employed.  Spontaneous  cure  often  takes  place  by  the  sloughing  of  the 
tumor,  after  which  the  bleeding  soon  ceases.  In  otlier  cases  operation 
is  nei'essary. 


HEMORRHOIDS 

These,  fortunately,  are  not  often  seen  in  children,  although  they  occur 
IB  those  as  young  as  three  or  four  years,  and  in  some  cases  may  even  be 
congenital.  The  principal  cause  is  chronic  constipation,  rarely  diarrhea. 
The  tumors  are  generally  small  and  external,  the  chief  symptom  com- 
plained of  being  pain  on  defecation.  Bleeding  sometimes  accompanies 
the  pain,  Init  the  tjemorrliages  are  usually  small.  The  treatment  is  to  be 
directed  toward  the  underlying  cause.  In  most  of  the  cases  this  suffices 
to  cure  the  condition.  Operation  is  rarely  required  in  young  children, 
although  neglect  may  make  this  procedure  necessary* 


INCONTINENCE  OF  FECES 


Inability  to  control  the  fecal  evacuations  is  seen  in  certjiin  cases  of 
paraplegia  due  to  myelitis,  after  injury  of  the  lumbar  portion  of  the 
spinal  cord,  and  in  spina  bifida.  It  may  occur  with  the  usual  or  with  the 
occult  variety,  associated  with  incontinent^:*  of  urine,  when  there  ia  no 
paralysis  of  the  extremities.  It  is  also  seen  in  acute  disease,  as  in  the 
coma  of  meningitis,  and  occasionally  in  the  typhoid  condition  and  in 
extreme  adynamia,  from  any  cause.  It  is  quite  common  in  severe  attacks 
of  chorea.  It  may  sometimes  he  seen  after  operations  for  atresia  of  the 
anus  or  rectum.  In  all  these  conditions  incontinence  of  fecea  is  a 
symptom  giving  rise  to  much  annoyance  and  needing  careful  attention, 
Un(  leanliness  with  reference  to  excreta,  seen  in  idioiy.  can  hardly  be 
classed  as  incontinence. 

Besides  these  familiar  forms,  the  condition  is  sometimes  seen  from 


486 


DISEASES  OF  THE  DIOESTrV^E  SYSTEM 


causes  somewhat  re8eiiil>Iiiig  those  of  iDcontinence  of  uritie,  Thi^  tone 
of  the  sphincter  l>ecome8  so  feeble  that  it  does  not  resist  oven  the  slight- 
est impnlse  to  evaenate  the  rectnm.  The  discharge  loay  take  place  with 
Uui  little  warninjtr,  and  may  occur  either  hy  <Ijiy  or  night.  In  some  cases 
a  local  cause  exists,  such  as  stretching  of  the  sphincter  by  an  old  rectal 
prohipse.  It  has  followed  oveniistention  of  the  rectum  from  prolonged 
rhronic  constipation,  Ostheimer  reports  a  case  in  whicli  a  vesical  cal- 
culus was  present  It  is  some  times  seen  after  severe  acute  illness,  as  a 
result  of  a  loss  of  general  muscular  tone.  In  certain  children  it  has  been 
kiujwn  to  pcr.sist  from  infamy  until  tlie  age  of  ten  or  twelve  years.  It 
may  come  on  as  a  somewhat  acute  condition  in  highly  nervous  patients 
with  poor  general  iintrition.  The  causes  arc  chiefly  of  local  ami  nervous 
f>rigin,  11ie  tn^atnient  is  rather  unsatisfat  tory,  except  in  ret*ent  tases 
arid  ill  those  due  to  local  causes  wdiich  t^n  bo  removed.  Jf  (Minstipatiofi 
exists  the  rettum  should  be  emptied  daily,  preferably  by  an  enema. 
The  r^^niedies  whit-b  have  proven  most  successful  are  strychnia,  ergot, 
and  belladonna,  but  they  must  be  given  in  full  doses,  sometimes  advan- 
tageously by  suppository  as  well  as  by  mouth.  The  general  health  should 
receive  careful  attention. 


CHAPTER  XI 
DISEASES  OF   THE  LIVER 

AsfDE  from  the  diflferent  forms  of  degeneration  whii'h  are  seen  in  the 
various  infections  diseases,  the  liver  is  not  often  tbe  seat  of  serious  dis- 
ease in  infancy  and  early  childhood.  In  later  childhood  nearly  all  the 
forms  seen  in  adult  life  are  occasionally  met  with,  although  even  then 
they  are  quite  rare. 

Size  and  Position. — The  weight  of  the  liver  in  the  newly-l>orn  child, 
from  one  hundred  and  seven  ol)servations  of  Birch-IIirsclifeld,  is  4.5 
ounces  (127  grams),  or  about  4.2  per  cent  of  the  body  weight.  The 
accompanying  table  gives  the  results  of  one  hundred  and  seventy-four  ob- 
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servations  upon  the  liver  in  infancy  in  the  autopsy  room  of  the  New 
York  Infant  Asylum. 

In  adults,  according  to  Frerichs^  the  weight  of  the  liver  is  about  2.5 
per  cent  of  the  weight  of  the  body. 

The  upper  border  of  the  liver  is  best  made  out  by  percussion.  In  the 
child,  the  upper  limit  of  the  liver  dulness  in  the  mammary  line  is  found 
in  the  fifth  intercostal  space;  in  the  axillary  line,  in  the  seventh  space; 
posteriorly,  in  the  ninth  space.  The  lower  border  is  best  determined  by 
palpation.  This,  as  a  rule,  in  the  mammary  line  is  foimd  about  one-half 
an  inch  below  the  free  border  of  the  ribs.  According  to  StefFen,  the  left 
lobe  is  relatively  larger  in  the  child  than  in  the  adult.  The  liver  may  be 
displaced  downward  by  contraction  of  the  chest,  as  in  rickets,  or  by  an 
accumulation  of  fluid  in  the  pleural  cavity.  It  is  frequently  found  lower 
than  normal  in  conditions  of  great  emaciation,  owing  to  relaxation  of  th^ 
abdominal  walls  and  its  ligamentous  supports.  Upward  displacement 
is  much  less  frequent^  and  depends  usually  upon  ascites  or  abdominal 
tumors. 

Malformations  and  Kalpositions. — Congenital  malformations  relate 
chiefly  to  the  bile  ducts.  These  have  been  considered  in  the  chapter  de- 
voted to  Icterus  in  the  Newly  Bom. 

The  liver  may  be  found  upon  the  left  side  in  cases  of  general  trans- 
position of  the  viscera.  In  diaphragmatic  hernia  it  has  been  found  in 
the  thoracic  cavity. 

CATARRHAL  JAUNDICE 

This  18  due  to  a  catarrhal  inflammation  of  the  common  bile  ducf 
with  whicii  there  is  usually  associated  a  similar  inflammation  of  tho 
duodenum  and  sometimes  of  the  stomach  also.  The  term  gcuslro- 
duodenitis  is  sometimes  used  synonymously  with  catarrhal  jaundice. 
The  jaundice  in  these  cases  is  due  to  obstruction  which  is  caused  by 
swelling  of  the  mucous  membrane  of  the  bile  duct.  Catarrhal  jaundice 
is  rare  in  infancy.  In  cliildren  from  three  to  six  years  old  it  is  not  un- 
common, and  curiously  occurs  much  more  frequently  in  the  fall  months. 
This  suggests  an  infectious  origin.*  For  the  most  part  its  causes  are 
obscure. 

It  o(*casionally  complicates  malarial  fever  and  may  occur  with  any  of 
the  infectious  diseases.  Kchn  has  described  a  form  which  occurred 
epidemically. 

The  symptoms  of  the  disease  are  quite  uniform.  When  primary,  the 
onset  is  like  an  ordinary  attack  of  indigc^stion,  with  vomiting,  pain, 
slight  fever,  and  a  moderate  amount  of  prostration.  The  vomiting  in 
mme  of  the  cases  is  repeated  for  several  days.    The  pain  may  be  quite 
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sevens  and  lonilizcil  in  the  region  af  the  (hiodenuin.  It  Tiuiy  be  asso- 
ciated with  teiidernesB  in  this  region,  The  bowels  arc  usually  eonsti- 
pated-  After  three  or  four  days,  icterus,  which  is  ilie  ordy  dia^niosiit- 
syniptoni,  apfH^ars.  It  iti  iir&t  seen  in  the  conjunetivae^  afterward  in  the 
skin,  varying  in  degree  aeeordlng  to  the  severity  of  the  attark,  hut  iji 
most  t-ase.s  not  hoing  very  intense.  It  is  aeennipanied  by  the  regular 
syinptums  of  obstrm^tive  jaundiee.  The  stools  are  gray,  sometiu»ei<  white  : 
there  is  a  marked  amount  of  intestinal  ilatuleiiee.  The  urine  is  wry 
ihirk,  of  a  yelluwish-green  or  bronze  hue,  and  stains  the  elutliing.  There 
is  eomplete  anorexia;  the  tongue  la  thiekly  coated  with  a  wftite  fur. 
Headache,  dulness,  and  languor  are  present,  and  the  patient  feels 
wretchedly.  The  slow  pulse  and  the  itching  skin  arc  uncommon  symp- 
toms in  ehildren.  The  liver  is  usually  found  slightly  enlarged,  and  some- 
times tender  on  pressure.  The  duration  of  the  dist^ase  la  about  twt>  weeks, 
the  general  SYmptonis  disiipfiearing  befiire  the  icterus.  Tfecurreuccg^  and 
prolonged  attacks  are  occasionally  seen.  The  diagnosis  rarely  presents 
any  ilitTiculty,  aiul  the  prognosis  is  invariably  good. 

The  fats  and  starches  of  the  food  sliould  be  reduced  to  a  low  p^>int 
or  be  entirely  prohibited.  Patients  usually  do  much  better  upon  a  diet 
of  rare  meat,  fruit,  and  skimmed  milk,  or  buttermilk.  If  there  is  very 
much  vomiting,  food  should  be  temporarily  withheld  and  later  skimmed 
milk  should  be  given  largely  diluted  witli  limewater.  The  amount  of 
food  given  should  he  small,  but  water  should  t>e  allowed  freely,  par- 
ticularly the  alkaline  mineral  waters.  The  boi^els  should  be  kept  open, 
if  necessary  by  means  of  eatlnirties.  In  most  of  the  eases  no  (>ther  treat- 
ment is  necessary.  When  the  pain  is  severe  it  may  be  relieved  by  coun- 
ter-irritation by  mustard,  turpentine,  or  even  cantha rides.  The  restricted 
diet  should  in  all  cases  be  continued  for  at  least  a  week  after 'the  jaun- 
dice has  disappeared. 

NKW  GROWTHS 

New  growths  cd  the  liver  are  rare  in  children  ami  are  usually  see- 
ondary  to  deposits  clscwheri',  most  friMpienlly  in  the  kidiuy.  Tiny  are 
genera lly^arrciTua tons.  Primary  sarcoma  nf  the  liver  has,  however,  been 
observed,  and  at  so  enrly  an  age  as  to  make  it  prat^tii-ally  eertaiu  that 
the  couditirui  was  a  eongcnilal  one.  In  most  of  the  eases  there  is  simfdy 
a  slowly  increasing  abdominal  tumor  and  progressive  asthenia, 

ACUTE  YELLOW  ATROPHY 


This  form  of  hepatic  disease  is  rare  in  eliildreo.     Greves  has  re- 
ported   a   well-marked   case   in   an   infant  of   twenty   months,  and   has 
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collected  Beventeen  other  cases  under  ten  years  of  age;  the  youngest  was 
in  an  infant  three  months  old.  The  symptoms  and  course  of  the  disease 
are  essentially  the  same  as  in  adults.  A  condition  closely  allied  to  this 
is  occasionally  seen  as  a  result  of  the  administration  of  chloroform. 


OONGESnON  OF  THE  LIVER 

Congestion  of  the  liver  occurs  from  the  same  causes  in  children  as 
in  adults.  Acute  congestion  is  not  often  seen.  Chronic  congestion  is 
more  common,  and  is  usually  secondary  to  general  venous  obstruction  de- 
pendent upon  congenital  or  acquired  heart  disease,  atelectasis,  or  other 
pulmonary  conditions,  particularly  chronic  pleurisy,  chronic  interstitial 
pneumonia  and  emphysema.  Chronic  congestion  of  the  liver  causes  no 
characteristic  symptoms  except  a  moderate  enlargement  of  the  organ 
with  some  pain  and  tenderness.  The  treatment  is  that  of  the  primary 
disease. 

ABSCESS  OF  THE  LIVER-SUPPURATIVE  HEPATITIS 

In  1890  Musser  found  but  thirty-four  recorded  cases  of  abscess  of 
the  liver  in  children  under  thirteen  years.  Since  that  time  a  few  addi- 
tional cases  have  been  reported.  In  the  above  collection,  there  have 
not  been  included  cases  of  suppurative  hepatitis  occurring  in  the  newly 
bom. 

As  in  adults,  abscess  of  the  liver  may  result  from  traumatism,  or  it 
may  be  secondary  to  suppurative  pylephlebitis,  which  depends  upon  a 
ffK'Urt  of  infection  in  the  unibili<*nl  vein,  or  in  mmc  part  of  the  abdonuMi 
from  whirh  the  branches  of  the  |Mirtal  vein  arisi».  Pyh'j)liK*bitis  may  fol- 
low ap|K*ndi(itis,  it  may  follow  typhoid  fever  dinntly,  or  hv  due  to  sup- 
puration of  tile  niesenterie  ^Haiids  or  jM'ritoiiitis  followinj^  tyj>hoid.  In 
seven  of  tlie  eas4*s  eoihited  l)y  Musser  tlie  dis4*ase  was  due  to  migration 
of  roundworms  from  the  intestine  into  the  hepatic  duets.  Mender 
(Texas)  has  reiM)rt<*<l  one  ease  followin*^  dysc'ntery,  the  only  ont»,  we 
think,  on  re<*ord  in  tin's  country.  Very  rarely  great  nunilnTs  of  minute 
abscesses  are  f<»und  as  a  result  of  sup|)urative  tliroiniN>sis  of  tin*  jugular 
bulb  following  niiddle  ear  dis4'as<'.  In  cpiite  a  numlM*r  of  cafes  no  ade- 
quate cause  can  be  foiind. 

In  the  cjises  (K-curring  in  pyemia  and  in  those  associated  with  pyle- 
phlebitis there  are  !i>ually  S4*veral  abs<-esses;  in  traumatic  casi*s  generally 
but  one.  If  untnat»«I,  the  inaj«»rity  of  cases  j)rov«'  fatal  either  from  ex- 
haustion or  from  rnptiin*  into  tin*  ph-nra  or  ]H'ritoneum.  In  Asi'h's 
casi*  s|N»ntane<ius  cure  t(N)k  phmf  by  rupture  into  the  intestine. 
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Symptams.— < )< tiisinnally  ai^s 


if  the  liver  is  latent,  l)Ut  m  most 


t'lishmaiiy  ahstcefs  oi  rue  jjver  is  laiei 
rast's  the  >jyniptoms  are  marked  ainl  suitiuieiitly  <^liara<teriiitie  to 


of  tUi 

make  the  diagnosis  a  matter  of  uo  great  dittieulty.  The  mmt  eonstaiit 
general  i?ymptoms  are  ehills,  whic  h  may  be  eingle,  but  are  iisiuilly  re- 
peated; fever,  whieh  h  eonunonly  of  the  heetie  variety  and  f<»llowtnl  hy 
sweating;  prostration,  vomiting,  diarrhea,  and  cachexia*  Jaundice  is 
pretient  in  Ickh  thfiii  ludf  tlie  ca^es,  and  is  rarely  intense,  Tbe  liver  is 
almost  JJi variably  suHieiejitly  enlart/ed  to  he  easily  made  out  hy  palpation 
or  by  percussion;  the  enlargement  in  most  ea^eg  is  chiefly  downward. 
I'aiJi  is  quite  eiirjHtant  and  frecpu^ntly  intense,  but  nut  always  in  the 
rrgion  of  tlje  liver.  It  may  be  itj  tlie  eiii^^astrium^  fit  the  umbilicus,  in 
the  lower  part  of  the  abdomen,  and  oceaisionally  in  tbe  right  shoulder. 
TendcrneB8  over  the  liver  is  usually  present,  A  positive  diagnosis  of 
hepatic  abscess  is  to  be  made  only  hy  aspiration  and  tlie  withdrawal  of 
a  fluid  having  the  eharacteri8tie^^  of  "liver  pus.'-  Pulmonary  symptoms 
usually  exist  with  an  abscess  oicypying  tbe  eonvexity  of  tlie  right  lobe. 
Ttiere  may  be  cough  and  dyspnea  from  pressure,  or  pleurisy  from  ex- 
tension of  the  inflammation  through  the  diaphragm,  or  from  rupture 
into  the  pleural  cavity.  The  usual  duration  of  abseess  of  the  liver  after 
the  begi ruling  of  tbe  symptoms  is  from  one  to  two  months.  The  prog- 
nosis will  depend  ufxju  the  cause  of  the  disease*  The  pyemic  eases  are 
usually  fatal.  In  Mosser's  cfdlet  tion,  the  proportion  of  reeoveries  was 
alwut  thirty  per  cent.  At  the  present  time,  with  improved  mctliods  of 
treatment  and  earlier  diagnosis,  the  outlorjk  is  somewhat  better  than  this. 
Treatment — This  is  purely  surgical,  urdess  the  abscess  is  due  to  an 
amebif  eolitis.  In  that  case  emctiu  hydrochlorid  should  also  lie  given 
hypodermieally  as  advised  under  amebic  colitis.  Cases  have  h-i'en  re- 
fKjrted  where,  after  undoubted  evideiu-es  of  abscess  have  been  present, 
reeovery  has  ensucil  with  the  use  of  enu4in  alone.  Without  operation, 
however,  the  chanties  of  recovery  are  slight.  A  small  number  of  eases 
have  been  cured  by  aspiration,  hut  in  the  vast  nuijority  of  abscesses 
due  to  any  cause  only  iiu  (sion  and  drainage  are  to  be  depended  upon, 
and,  if  the  abscess  is  accessible,  Siibould  be  resf>rted  to  as  soon  as  the 
iliaiTUOsis  is  established. 


CIRRHOSIS 


Cirrhosis  of  the  live?  is  exeeedingly  rare  in  early  life,  although  quite 
a  number  of  eases  are  now  on  record  between  tlie  ages  of  seven  and  four- 
teen years.  Sixty-five  Ijave  bet*o  collected  hy  Howard  and  fifty-three  by 
Laure  and  Houorat»  Nearly  all  the  cases  in  these  collections  were  be- 
tween nine  and  fifteen  years  tdd.  Cirrhosis  in  infancy  is  usoally  of 
sypliilitie  origin.    Tw*i-thirds  of  tfiosc  in  llowjird's  lollr*  tiou  wrn-  nudes. 


AMYLOID  DEGENERATION  OF  THE  LIVER 


Ul 


Tho  etiology  in  most  of  the  cases  is  obseure ;  in  over  half  nf  thntJie  n»- 
porteil  no  ranse  could  be  disc^overed.  Fifteen  per  eeiit  of  Howard's 
rases  were  trared  to  alcoholism,  eleven  per  cent  to  syphilis,  and  eleven 
|K'r  cent  to  tiihercnh»sts,  l^nre  and  Hnnorat  helune  that  the  eruptive 
feverg  sometimes  [day  an  importar»t  part  as  an  etiological  factor,  and 
that  at  other  times  the  cause  is  }Ktssil)ly  malaria. 

The  anatomical  feahires  of  cirrhosis  In  early  life  are  essentially  the 
Siime  as  in  adults.  I'he  liver  is  sometimes  enlarged,  hut  nsnally  it  h 
smaller  than  normal.  The  eonuective  tissue  may  he  distributed  around 
the  hibules,  ahnig  the  hi!c  ducts,  in  irregular  patches,  or  in  strrations 
tlirough  the  organ.  Associated  with  this  there  is  atrophy  and  fatty 
degeneration  of  the  liver  cells.  In  some  of  the  eases  reported  there  has 
been  also  a  similar  increase  in  the  connective  tissue  of  the  spleen  and 
kidneys. 

Symptoms, — These  are  very  mucli  ti\e  same  as  in  adult  life.  In  the 
Ijcginning  I  here  are  the  indefinite  distiirban*'es  referable  t(^  the  di;Tt^iHtive 
orgun?^,  and  the  liver  may  he  slightly  enlargi*d  ;  later  there  is  ascites, 
enlargement  of  the  spleen,  ami  dilatation  of  the  abdt*nnnal  veins.  Ascites 
is  a  ])retty  loustant  sympt*»nv,  ai^d  is  generally  marked.  Slight  icterus 
is  often  present,  but  a  marke«l  amount  is  rare.  *rhere  may  he  heinor* 
rhages  from  the  stomach,  from  the  nose,  or  from  other  organs;  in  a  few 
eases  there  is  slight  fever.  The  late  symptoms  are,  a  small  liver,  marke<l 
ascites  with  the  consequent  emharrassmeiit  of  rcspirntion,  cachexia,  ancl 
sometimes  general  dropsy.  Diarrhea  is  a  much  nu>re  constant  symptom 
than  in  adults.  iJeatli  usuaUy  takes  ]»!ace  from  exljaystioiu  The  course 
of  cirrhosis  in  childreo  is  commonly  mttre  rapid  than  in  adults,  and  the 
progress  is  steadily  downward. 

Treatment— Mc*ilieina I  treatment  is  of  avail  otdy  with  patients  who 
are  syplnlitic  These  should  be  put  upon  antisypliilitir  remetlics  in  full 
dtises.  The  trealmi*nt  in  other  resjK'cts  is  symptomatic  and  palliative. 
The  ascites  may  require  paracentesis  as  in  adults. 


AMYLOID  DEGENERATION  (Waxy  or  Lardac€OiU  Liver\ 


From   the  expt»rimentH  of  Krawkow,   Davids*>hn,   and  others  then^ 

aerms  now  little  dt^nht  that  amyloid  degeneration  can  he  produced  by  the 
proIoiigtHl  action  of  the  staphyloctHcus  aureus,  and  probably  l>y  other 
organisms.  Amyloid  degeneration  of  the  liver  is  a^aoeiated  with  similar 
change**  in  the  splei*n  and  kidneys,  ami  sometimes  in  the  villi  of  the  small 
jittesttne,  and  is  usually  seen  in  chihlriii  after  tnog-i-nntinufHl  suppura- 
tion in  chronic  Ume  nr  joint  diw^aae,  empyema,  tuberculosis,  or  syphilis. 
The  liver  is  g»*nerally  very  much  enlargcfl;  in  extreme  cases  a  weight 
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of  six  or  seven  jKiunds  may  l>e  reiu-hi^l.  It  is  of  a  glistening,  waxy  ap- 
f>earanc6,  very  firm  and  hard.  With  a  solution  of  iadin,  a  mahogany- 
brown  reaction  is  obtained.  The  amyloid  siibi^tam-e  is  deposited  between 
tbe  capillaries  and  the  hepatic  cv\h,  leading  to  ocfhii?ioii  of  the  vessels 
and  atrophy  of  the  cells  from  pressure. 

Amyloid  liver  per  ise  produces  few  gymj^toms.  Ascites  is  rarely  pres- 
etil  except  in  caf?cs  in  whiih  tbe  liver  is  very  large,  and  jaundii^  does  not 
occur.  In  addition  to  the  gyniptoms  of  the  original  disease  in  the 
conree  of  wdiich  the  amyloid  degeneration  o4'curSj  there  is  tlie  jiecuHar 
waxy  cachexia  whieh  is  seen  in  no  other  condition,  but  resembles  sonie- 
wdmt  that  belonging  to  malignant  disease.  The  face  has  the  apfx^a ranee 
of  alabaster,  and  the  skin  has  a  singubir  translucency.  The  liver  may  Im 
60  large  as  to  form  a  tonior,  sometimes  nearly  tilling  the  abdominal 
cavity.  Not  infrequently  it  extends  to  the  umbilicus,  and  even  to  the 
crest  of  tbe  ilium,  l^he  surface  is  smooth  and  hard»  and  the  edges  usu- 
idly  rouuded*  There  is  no  localized  pain  or  tenderness.  The  spleen  is 
invariably  enlarged.  As  a  result  of  the  associated  amyloid  degeneration 
of  tlie  kiilncy,  there  nniy  be  anasarca  and  albuminuria.  Dropsy  may 
oc^ur  from  pressure  of  the  large  liver  upon  the  vena  cava,  apart,  from 
the  condition  of  the  kidney. 

Amyloid  changes  usually  take  place  slowly,  tbe  whole  course  of  the 
disease  being  marked  by  years,  the  patient  dying  from  slow  asthenia, 
from  nephritis,  or  from  some  acute  intercurrent  disease.  As  a  ruJe,  cases 
go  on  i^teadily  from  bad  to  wT>rse;  but  sometimes,  after  the  disease  has 
reached  a  certain  point,  the  condition  remains  stationary  for  a  long 
time. 

Tbe  prognosis  is  always  bad,  althinigb  in  a  few  cases  improvement, 
and  even  cure,  are  statcil  tn  have  iHTurrcd  after  tbe  excision  of  tbe  dis- 
eased joints  ufum  wbi^b  tlie  amyloid  degeneration  depended.  When  due 
to  syphilis,  the  usual  antisyphOiiic  remedies  should  be  given. 


FATTY  LWER 


Fatty  infiltration  of  the  liver  is  generally  a  secondary  condition  in 
early  life,  and  causes  no  symptoms  by  which  it  can  be  positively  reeog- 
nized.  Considerable  discussion  has  of  late  arisen  regarding  its  frequency 
in  infants.  From  our  rccttrds  at  tbe  Babies*  Hospital/  Wollstein  has 
tabulatt^d  .145  consecutive  autopsies  in  which  the  condition  of  the  Hver 
was  carefully  noted,  Tbe  liver  was  fatty  in  201,  or  5«  per  cent.  Of 
these  autopsies.  63  were  cases  of  tuberculosis,  in  43  of  which,  or  GS  per 
cent,  the  liver  was  fatty. 

The  general  nutrition  of  the  345  infants  was  as  follows: 


BILIARY  CALOUU  4f4S 

Wasted 188 :  liv«r  fatty,  104,  cur  55  per  cent— vecy  fatty  in  17. 

Fairiynouridied 80:     "       '^     52,  "  65   "      "         *^     "     "   9. 

WeU Douriahed 77:     "       "•    45,  "  59   "      "         "      "     "2a 

These  figures  coincide  very  closely  with  the  observations  of  Free- 
man at  the  New  York  Foundling  Hospital^  and  indicate  that  fatty  liver 
is  not,  as  has  been  so  often  asserted,  much  more  frequent  in  wasted 
infants  than  in  others.  The  cause  of  this  change  in  the  liver  is  as  yet 
but  little  understood. 

The  liver  is  moderately  enlarged,  smooth,  with  rounded  edges,  of  a 
yellowish-red  or  a  lemon-yellow  color,  and  can  be  indented  with  the 
finger.  A  warm  knife  becomes  coated  with  oil  after  cutting.  Microscop- 
ically there  is  seen  an  accumulation  of  fat  in  the  liver  cells,  usually 
irregularly  distributed,  but  chiefly  in  the  periphery  of  the  lobule.  Jaun- 
dice, ascites,  and  the  other  peculiar  symptoms  of  hepatic  disease  are 
absent.  The  liver  is  moderately  increased  in  size.  Its  functions  are  not 
interfered  with  in  such  a  way  as  to  be  recognized  by  the  symptoms. 
The  treatment  is  that  of  the  original  disease. 

HYDATIDS 

Echinococcus  disease  of  the  liver,  while  rare  among  adults  in  this 
country,  is  almost  unknown  in  children.  We  have  been  able  to  find  but 
two  recorded  cases  in  America.  From  twenty-two  European  cases  col- 
lected by  Pontou,  it  appears  that  unilocular  cysts  are  especially  frequent 
in  young  subjects.  If  the  upper  surface  is  aflfected,  pulmonary  symp- 
toms, cough  and  dyspnea,  are  usually  present;  if  the  imder  surface 
of  the  organ,  there  is  pressure  upon  the  portal  vein,  the  vena  cava,  bile 
ducts,  stomach,  and  intestines.  This  pressure  may  cause  icterus,  dilata- 
tion of  the  superfieial  abdominal  veins,  and  sometimes  ascites.  The  local 
signs  are  enlargement  of  the  liver  with  a  tumor,  which  is  easily  recog- 
nized in  children  because  of  the  thin  abdominal  walls.  The  hydatid 
fremitus  is  usually  obtained.  By  aspiration  a  clear  fluid  is  withdrawn, 
showing  under  the  microscope  the  presence  of  the  booklets,  which  estab- 
li^?hes  the  diagnosis.  Occasionally  cure  may  take  place  by  spontaneous 
rupture  or  suppuration  of  the  cyst,  but  in  most  cases,  when  left  to  itself, 
the  disease  proves  fatal.  The  treatment  is  surgical,  and  consists  in 
aspiration  or  in  incision,  and  the  evacuation  of  the  cyst. 
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Up  to  the  a^»  of  ])ubcrty  calculi  arc  extremely  rare.    Of  twentv  cases 
collected  by  Still,  eleven  occurred  in  ncwiy-l)orn  infants  or  else  ga\'t 
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tlii  OBi  in  oliJifr  tiiiMfM  do  aat  dfAer 


CHAPTER  Xn 
DtaSSMB  OP  THE  FERtTOXSUM 

InwhkUMATion  of  tfiii  pritiirifnim  m  m*^n  at  nil  agi^  ev^D  la  the 
flr^t  wriHtka  of  I  if*?;  Init  ij(  km  frequent  in  diildn?n  than  in  adults  sinee 
Ifififit  of  thi»  rauwii  whir h  ttr^*  (ifwrnitiv*!  iti  later  life  either  do  not  exht 
oi  all  ill  fhtldhcMtd  or  an*  iufrequeiit 

Wu  *lmti  vounUhr  mtpnmiely  actite,  chnjnic,  and  tubcrciil0iis 
pritoiiHii, 

ACDTE  PERITONITIS 

Arfitu  (wfitunitin  niny  ot^f*iif  iit  iiny  pt^riod  of  infanc^y  or  childhood. 
II  may  itvi*ji  r*3»ii*(.  in  intm-uturirN.*  lifi'.  In  tho  iirwly  l>rjni,  perit^^nitis  is 
ntit  iiifn'^iuiit,  Afii'f  t)ii**  time  it  h  cxKH*diiigly  run*  during  infancy, 
only  fntir  iuw*h,  im"lmlifi|T  all  variottt!«,  bein^  met  with  in  7*20  ronseeiitive 
auiojmictt  iti  Hit*  Nnw  York  Infant  A>tyliun.  Aftrr  Uk*  fifth  year  the 
rliPi^iiw*  irt  rt'liilivcly  nnirh  nuire  i'onimon.  (If  the  187  ca^ee  ahove  ?e-^ 
ferred  to,  25  |M»r  (HMit  (X'l'urred  in  the  newly  born,  21  per  cent  between 
one  and  (Ive  yearn,  and  54  per  cent  between  the  fifth  and  the  sixteenth 
yearn. 

Etiology. — In  tlie  newly  born,  peritonitis  is  seen  as  one  of  the  fre- 
quent lenioiiH  of  acute  pyof^enic  infection.  It  is  usually  due  to  direct 
inftH'tion  throuf^h  the  umbilical  vessels.  In  infancy  and  childhood, 
peritonitis  occurs  both  as  a  primary  and  secondary  inflammation.  The 
primary  form  is  rare.  It  may  be  due  to  traumatism,  such  as  falls  or 
blows,  or  to  surgical  operations  upon  the  abdomen ;  it  has  occurred  after 
an  iujwtion  for  the  euro  of  a  con^niital  hydrm^ele.  Very  rarely  the 
intlammatiou  seiMus  to  have  been  excited  by  exposure,  and  it  may  follow 
sevt»n»  burns.  Cases  of  acute  peritonitis  atv  occasionally  seen  which  are 
apimrently  primary.  We  have  met  with  four  in  young  children,  two 
\H}\\\g  due  to  tho  pneunuHXHvus  and  two  to  the  stn^ptocixcus. 

Tho  iiooondary  form  is  mon^  ixunmon.  The  most  frequent  of  all 
cauMNS  is  ap)KMulicitis«  which  should  always  Ir»  sus|HH'tiHl  in  acute  perito- 


ACUTE  PERIT0MTI8 


446 


nitis  occurring  without  tlefioite  caiiRe.  Extension  of  inflamoiation  from 
the  viscera  to  the  peritoneum  is  very  much  less  frequent  in  chJhlren  tlniii 
in  ailults.  It  is  very  rarely  seen  as  a  comijlictitioti  of  dysentery.  It 
18  also  rare  in  typhoid  fever.  It  is  occasionally  due  to  ahj^ces^s  of  the 
liver,  ulcer  of  thc^  stomach,  acute  intestinal  obHtruetion  from  internal 
stniti^uhition»  iutussusception,  volvulus,  and  conp^riita!  atresia.  It  may 
extcrul  from  inflammation  of  the  pleura.  This  nniy  be  in  the  form  of 
an  enipyciini  which  burrows  through  the  diaphragm,  or,  witliout  bur- 
rowing, the  infwtion  may  take  plaie  tliroii^h  the  lymph  channels;  or 
it  may  be  secondary  to  a  general  ptieumococcus  septicemia.  Peritonitis 
is  infrequently  duo  to  infection  through  tlje  female  genital  tract,  espe- 
cially in  gonoeoccus  \nlvovaginitis  in  older  girls.  Extension  of  inflam- 
mation from  the  male  genital  organs  is  very  rare.  In  one  case  at  tfie 
New  York  Infant  Asylum,  fatal  pt^ritonitis  in  an  infant  started  from 
a  .suppurative  intlammatirm  of  the  tunica  vnginalis  of  unknown  origin, 
the  infection  extending  into  the  peritoneum  through  the  inguinal  canal. 
Any  abscess  in  the  neighborhoi>d  may  rupture  into  the  peritoneum 
and  excite  peritonitis.  Those  most  frequent  in  children  are  connected 
with  Pott's  disease,  perinephritis,  and  cellulitis  of  the  abdominal  wall. 
It  is  occasionally  seen  in  pyemia  from  any  eau^se,  and  quite  frequently 
occurs  as  one  of  the  complications  of  septic  sore  throat. 

Of  the  acute  infectious  diseases,  peritonitis  is  most  frequently  seen 
with  pneunujnin,  ami  very  rarely  with  scarlet  fever.  It  is  also  seen  as 
one  of  the  complications  of  septic  sore  throat.  When  eecondary  to 
pneumonia,  there  is  usually  intense  pleurisy  and  sometimes  also  peri- 
carditis and  meningitis;  in  other  words  a  general  pncumococcus  infec- 
tion is  present. 

The  bacteria  most  frequently  associated  with  acute  peritonitis  in 
children  are:  the  streptococcus,  cii|K*ciully  in  the  newly  born;  the  pneu- 
moci>ocus  in  cases  complicating  pneumonia  or  empyema;  and  tho  strep- 
tococcus associated  with  the  b,  coli  cotn munis  in  those  following  intes- 
tinal  |>crforaliiUK 

Lesions. — In  the  flhrinous  form  there  are  changes  similar  to  those 
oci'iirring  in  intlammation  of  the  f)tcura  jhuI  the  other  serous  membranes. 
The  i>eritoneum  is  injected  and  flbrin  is  thrown  out  in  considerable 
quantity,  usually  accompanied  by  a  small  amount  of  serum.  The  process 
is  usually  a  localized  one.  The  peritoneum  lining  the  abdominal  wall, 
as  well  as  that  covering  the  adjacent  coils  of  intestine  and  the  soliil 
viacera,  is  covered  by  patches  of  yellowish-gray  fibrin,  causing  adhesions 
W^tween  the  varicms  viscera  and  often  matting  the  intestines  togt^ther. 
In  recent  castas  these  atlhesions  are  soft,  and  easily  broken  down;  in  old 
cases  they  are  quite  firm,  and  they  may  residt  in  the  foniiatiou  of 
njnmu'tivi*-tissue  bands  which  are  the  source  of  subsequent  trouble.  In 
16 
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cplher  cmam  the  eentm  is  mare  abuiidmiit*  asiully  dnr«  bat  it  may  be 
ttirbid  or  evea  Uoodj. 

In  the  purulent  fonn  the  products  are  e^rum,  fibrin^  and  pQ«L  When 
pentonitis  results  from  perforation  it  U,  a^  a  rule,  ptiralent  from  the 
ootJiety  and  the  pm  ii  fool  and  stinking.  The  amount  of  pna  is  pro- 
porti^mallj  larger  than  in  adult  caaea.  When  the  diseiise  proves  fatal 
in  a  few  dajs  there  ia  fcmnd  an  extensive  exndatioo  of  fibrin,  with  the 
formation  of  smatl  pockets  containing  pu^  among  the  coik  of  intestine* 
Oocaaionallj  there  maj  be  larger  collectiona  of  pas  in  the  peritoneal 
caritj.  In  caaes  which  hare  hiatcd  a  long  time — generaUy  tho^  of 
localized  inflammation^ — ^Ihe  proce^  results  in  the  formation  of  a  pert* 
toneal  abeoeaa.  This  conststs  in  a  collection  of  pu^  in  ^me  part  of  the 
peritoneal  cavity,  the  situation  depending  upon  the  eau^,  but  it  is 
nanalty  in  one  iliac  fosea  or  in  the  pelvis.  The  ab^c-a^  is  shut  off  from 
the  teat  af  the  peritoneal  cavity  bj  a  thick  wall  of  librin.  If  left  alone* 
aneh  abaceaaes  may  open  into  the  rectum^  vagina,  bladder,  pelvig  of  the 
kidney,  or  externally — usually  at  the  umbilicus.  After  the  discharge  of 
pus  the  eavity  may  contract  and  fill  up  by  granulation^  and  the  patient 
recover* 

Inflammations  of  the  other  serous  membranes,  especially  the  pleura, 
are  often  associated  with  peritonitis. 

Symptoms — The  symptoms  of  acute  peritonitis  in  older  children,  as 
in  adults,  are  usually  well  marked  and  sufliciently  characteristic  to  enable 
one  to  recognize  the  disease  easily ;  but  not  so  in  the  case  of  infants.  In 
them  the  symptoms  are  often  obscure,  and  the  discat^  may  be  found  at 
autopsy  when  not  suspected  during  life.  The  onset  is  nearly  always 
abnjpt,  with  fever  and  vomiting.  As  a  rule,  the  temperature  is  high — 
from  103"*  to  105°  F.  Vomiting  may  occur  only  at  the  onset,  but  it 
often  continues;  the  vomited  matters  are  usually  green.  Older  children 
rom plain  of  pain,  which  may  be  localized  or  general,  and  in  younger 
ones  til  is  is  indicated  by  crying  and  fret  fulness.  The  abdomen  very  soon 
beconiea  swollen  and  tympanitic,  tliis  being  one  of  the  most  constant 
features  of  the  disease.  The  distention  is  generally  uniform,  but  it  may 
Ik?  irregular.  There  is  tenderness  on  pressure,  and  ui^ually  marked  rigid- 
ity  of  the  abdominal  walls.  The  pain  causes  the  child  to  assume  a  Ibced 
fH»i«rtinn  and  he  cries  if  moved  or  disturbed.  The  postnre  is  generally 
dorsal,  with  the  thighs  flexed.  The  bowels  are  in  nio^t  cases  constipated, 
but  diarrhea  is  by  no  means  rare.  The  abdominal  distention  causes 
dyspnea  and  thoracic  breathing.  There  may  be  retention  of  urine  or 
frequent  m icturition. 

The  gi^neral  symptoms,  almost  from  the  beginning,  are  those  of  a 
serious  disease.  The  pnlse  is  small,  rapid,  and  compressible.  The 
proHlnitiuii    is  great,  from  the   very  outset     The  face  is  pinched,  the 
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nioutli  is  drawn,  and  the  features  inflicnte  pain.  Tn  severe  cases  there 
may  be  hicfough,  cold  cxtremitieH,  damniv  perspiration,  and  collapse. 
The  mind  is  usually  clear  In  infants  there  may  he  convulsions.  A 
polymorphouuclear  leucoeytosis  is  almost  invariably  present,  but  is 
wanting  in  some  eases  of  the  gravest  type. 

In  the  most  severe  forms  of  general  peritonitis  the  course  is  short 
and  intense,  and  the  disease  goes  on  rapidly  from  bad  to  worse  until 
death  occurs.  In  infants  this  is  often  on  the  third  or  fourth  day.  The 
very  severe  fonn«  of  general  peritonitis  in  older  children  run  the  same 
rapid  course.  In  other  cases  the  course  is  slower,  lasting  a  week  or  ten 
dayg.  If  the  patient  lives  longer  than  this  the  case  is  more  hoj>efuU 
because  the  process  is  more  apt  to  be  localized.  The  development  of 
peritoneal  abscess  is  indicated  by  the  continuance  of  the  temperature, 
which  may  assume  a  hectic  t)"pe,  and  be  accompanied  by  chills  and 
sweating.     There  are  the  local  signs  of  an  abdominal  turaor. 

Prognosis* — Acute  general  peri  ton  itis»  whatever  its  cause,  is  a  very 
lerious  disease  in  childhood.  Of  eighty  cases  of  all  varieties  under 
sixteen  years  of  age,  sixty-nine  per  cent  were  fatal.  In  the  newly  horn 
and  in  infancy  the  disease  is  almost  invariably  fatal.  In  older  children 
the  outlook  is  not  quite  so  hopeless,  and  depends  upon  the  exciting 
iise. 

Treatment. — The  medical  treatment  of  acute  general  peritonitis  in 
children  is  extremely  unsatisfactory,  as  the  disease  is  almost  always  fatal 
unless  it  can  be  relieved  surgically.  Opium  is  indicated  only  for  the  re- 
lief of  the  single  symptom,  pain.  It  has,  however,  serious  disadvantages 
in  that  it  may  mask  important  symptoms.  Other  medical  treatment  is 
symptomatic  only  and  is  to  be  employed  in  conjunction  with  surgical 
measures. 

As  a  local  application  cold  is  usually  to  he  jircferrcd.  It  may  be 
applied  either  by  an  ice-bag  or  by  a  lAMtcPs  coil.  If  children  rebel 
against  the  use  of  cold,  heat  may  be  substituted,  Tur|ientine  stupes  may 
aid  in  relieving  tympanites. 

Feeding  is  always  a  difficult  matter  on  account  of  the  strong  tend- 
ency to  vomit :  this  is  due  t*>  regurgitation  from  the  intestine  into 
the  stomach,  which  m  some  cases  is  alnit>st  continuous.  In  such  mr*- 
ditions  great  benefit  may  be  obtained  from  washing  the  stomach  shortly 
before  feeding,  repeating  this  several  times  each  day.  In  this  wny  vomit- 
ing may  often  be  controlled  and  the  stomach  made  ready  for  food.  The 
diet  should  be  milk,  broth,  or  buttermilk. 

In  every  case  of  acute  peritonitis  an  immediate  exploratory  operation 
dmdcl  \w  dcme  if  the  chihrs  general  t*onditiou  will  permit.  Ap|iendi4itis 
is  often  found  to  be  the  cause  when  least  expected:  and  even  when  the 
peritonitis  is  due  to  some  other  c^use  operation  gives  the  only  chaooe 
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for  rceovery.    Operation  is  «Ish)  iiKlicated  iii  localized  iiitiammatioug  with 
the  formation  of  peritoneal  abscesses. 

CHRONIC  (NON-TUBERCULOUS)  PERITONITIS 


Peritonitig  luay  occur  in  fetal  life  with  the  prmhiction  of  extensive 
adfiesions,  which  may  interfere  with  the  development  of  the  iiitestine  and 
result  ill  various  malformations.  These  eases  have  been  ascribed  by 
Hilbcniianji  to  i^yphilii^. 

Chronic  peritonitis  may  follow  the  acute  form,  in  which  there  are 
left  adhesions  which  slowly  increase  owing  to  the  produi-tion  of  new 
connective  tissue.  Such  cases  are  sometimes  chronic  from  the  be- 
ginning. 

The  peritoneal  abscesses  which  follow  the  suppurative  form  may 
run  a  chroiiic  course.  Chronii-  localized  peritonitis  may  occur  hi  con- 
ii('cti<m  with  disease  of  any  of  tlie  organs  covered  by  the  peritoneum. 

Chronic  Pmtomtis  with  Ascites, — ^In  most  cases  this  is  chronic  from 
the  outset  and  iiulepeudcnt  of  the  causes  above  mentioned.  By  far  the 
most  frequent  form  of  inflammation  is  that  due  to  tuberculosis,  and  by 
some  writers  the  opinion  is  still  held  that  chronic  peritonitis  with  ascites 
is  always  tuberculous.  After  the  observations  reptjrted  by  Henoch,  Vier- 
ordt,  Fiedler,  and  others,  there  seems  to  be  little  room  for  doubting 
the  existence  of  a  chronic  non-tubercnlons  form  of  peritonitis  with 
ascites,  although  it  must  be  considered  a  rare  disease. 

Etiology, — Nearly  all  the  cases  thus  far  reported  have  occurred 
in  children  over  six  years  old.  The  causes  are  for  the  most  part  ob- 
scure. Chronic  peritonitis  may  be  associated  with  disease  of  the  intes- 
tines or  the  solid  viscera  of  the  abdomen,  especially  with  new  growths 
of  the  kidney,  liver,  etc. 

Lcsiom. — The  post-mortem  observations  thus  far  have  been  few.  In 
the  reported  cases  there  has  been  found  a  large  amount  of  greenish 
serum  in  the  genenil  peritonea!  cavity,  with  a  very  moderate  nmonnt  of 
fibrin  and  witli  ndhesioos,  which  are  sometimes  few  and  sometimes  very 
numerous.     Chronic  pleurisy  may  be  associated. 

Stjmpiofrts. — ^The  early  symptcuiis  are  of  a  very  indefinite  character, 
but  often  nothing  whatever  is  noticed  until  the  swelliug  of  the  abdomen 
begins.  The  enlargement  comes  on  rather  gradually  in  the  course  of  ft 
few  weeks.  Fain  is  slight,  or  wanting  altogether.  There  may  be  some 
al>dominal  tenderness.  The  abdomen  is  usually  distended  with  fluid. 
The  general  symptoms  are  very  few.  Tn  sf»roe  cases  there  is  a  slight 
evening  rise  of  temperature  of  one  or  two  degrees.  There  may  be  gen- 
eral weakness,  loss  of  appetite,  and  moderate  anemia. 
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The  iisunl  course  of  the  diKcase  is  for  the  fluid  to  remain  for  a 
timo  and  th<^n  inidtT^^m  sli>w  alisorpticm.  In  s^onw  iiistaiircg  tliere  k  no 
tendejicy  to  absorptioo  of  the  fluid,  the  general  hejilth  h  gradually  un- 
deriiiined,  and  the  patientB  die  from  exhaustion  or  from  pome  inter- 
4urrent  disease.  Tlie  dinjuniosis  rests  upon  the  presence  of  asrites,  devel- 
oping gradually  without  any  sigiis  or  symptoms  of  disease  in  the  heart* 
liver,  or  other  organs.  Tlie  points  which  distingin'sh  it  from  tubereiilom 
peritonitis  are  considered  under  that  ilisease.  The  prognosis  mugt  be 
guarded  on  account  of  the  difficulty  in  making  a  positive  diagnosis  from 
the  tubereidoos  form. 

TreatmenL — The  treatment  is  entirely  symptomatic.  The  patient 
should  be  kept  at  rest,  preferably  confined  to  Ijeci  When  there  is  no 
tendency  to  absorjition,  and  especially  when  tlie  patient^s  general 
health  begins  to  Kulfer,  the  fluid  should  hv  n^nioved  by  paracentesis.  If 
it  eontinueB  to  accumulate  after  repeated  tapping,  laparotomy  may 
be  performed,  for  in  some  cases  this  has  the  same  beneiicial  efTeet  as  in 
tuherculoiia  peritonitis. 
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be  peritoneum  is  quite  frequently  the  seat  of  tuberculous  inflam- 
mation in  early  life.  It  occurs  especially  between  the  ages  of  one  and 
five  years,  but  is  infrequent  during  the  first  year.  Of  100  cases  observed 
by  Still,  the  largest  nunil>er  were  seen  in  the  second  year  of  life.  In 
255  autopsies  upon  tuberculous  patients,  most  of  them  under  three  years 
old,  of  which  we  have  records,  the  peritoneum  was  involved  in  8.6  per 
cent;  but  in  a  majority  of  these  the  peritointis  was  not  the  most  imiwr- 
tant  k*sion  nor  the  cause  of  death,  Tuherculmis  peritonitis  is  apparently 
nnuh  more  frequent  in  Euro]H^  than  in  this  country.  Thus,  Still  states 
that  this  was  the  cause  of  ileath  in  1^j,8  per  cent  of  his  tuberculous 
patients  under  twelve  years  of  ago,  and  in  VZ  per  cent  of  the  deaths 
from  tuUiTcidosis  under  two  years.  In  10t5  autopsies,  for  the  most  part 
uptJU  older  tubercuhnis  children,  Ashhy  found  the  |»eritoneum  iiivolve<l 
in  lifS  per  c^nt.  In  8rt3  collected  autjipsies  up>u  tuberculous  chihlren  of 
all  ages,  Bit^lert  found  the  |>eritoneum  involved  in  lH.Ti  per  cent.  These 
tigures  do  not  represent  the  numlter  of  cases  of  tuberculous  peritonitis, 
as  in  many  of  th«^m  oidy  a  few  miliary  tulwircles  were  present. 

It  is  possible  for  peritonitis  to  mxajr  as  the  primary  lesion  of  tuber- 
culosis*  the  bacilli  entering  liy  way  of  Ihe  intestine,  causing  no  lesion  of 
the  mucous  membrane;  hut  in  the  great  majority  of  cases  it  is  sei^ntlary 
to  tuberculosis  of  the  intestine,  the  mesenteric  glands,  the  pleura,  or 
to  that  of  more  distant  parts,  such  as  the  lungs,  the  bronchial  gland^i 
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etc.  In  a  email  number  of  cases  there  i^  a  history  of  some  local  excit- 
ing cause,  such  as  a  fall  or  blow  upon  tlie  abdomen.  The  bovine  type 
of  the  tubercle  bacillus  h  more  frequently  found  in  tuberculous  peri- 
tonitis than  in  any  other  form  of  tubenndusis,  possibly  excepting  cervical 
adenitis,  which  fact  is  strongly  suggestive  of  milk  as  the  source  of 
infection. 

Tuberculous  peritonitis  i&  usually  associated  with  other  abdominal 
lesions — tuberculosis  of  the  mesenteric  glands,  intestinnl  ulceration,  etc. 
It  is  very  rarely  acute,  but  usually  occurs  as  a  sul>acnte  or  chronic 
disease. 

The  peritoneum  may  be  involved  as  one  of  ibe  lesions  in  acute  or 
subacute  general  miliary  tuberculosis.  The  lesions  consist  in  a  deposit 
of  miliary  tubercles,  which  are  generally  rather  sparsely  scattered  over 
the  peritoneum.  The  evidenc^es  of  inflammation  are  very  slight,  or  they 
may  be  absent  altitgcther,  Tlicsc  cases  do  not  ctmie  under  observation 
as  cases  of  peritonitis,  as  there  are  no  abduuiinal  syrnfMoms, 

The  principal  anatomical  aTul  clinical  varieties  of  tnberculoug  peri- 
tonitis are  the  [isritic  and  tlu^  filirous  forms. 

Th€  Ascitic  Form.—  This  is  nuich  less  frequent  ihnn  the  fibrous  form. 
The  peritoneum  is  thickly  sown  with  miliary  tubercles,  both  discrete 
and  in  conglomerate  masses.  They  are  found  in  the  omentum  and  t!ie 
mesentery,  upon  the  surface  of  the  intestinee  and  the  solid  viscera. 
The  peritoneum  shows  in  varying  degrees  the  changes  of  acute  or  sub- 
acute inflammation,  with  the  production  of  a  moderate  amoimt  of  fibrin 
and  a  large  amount  of  serum.  In  the  most  acute  cases  the  fluid  is 
in  the  general  |jeritoneaI  cavity.  In  those  of  longer  duration  it  may 
he  sacculated.  The  fluid  is  usually  abundant,  Init  not  excessive.  It  is 
most  comtuoidy  a  straw-colored  serun^  but  it  may  be  seropurulent, 
or  even  bloody.  There  are  commonly  other  lesions  uf  tuljerculosis  in 
the  bi»dy,  but  they  arc  usually  If^ss  mnrkcfl  thnn  those  of  the 
peritoncuni. 

Clinically,  ascitic  eaaea  usually  present  the  symptoms  of  a  low  grade 
of  peritoneal  inHamniation.  The  onset  is  gradual,  with  indefinite  gen* 
eral  symptoms.  There  is  usually  some  fever — Wi)^  to  lULS""  h\  There 
is  general  weakness,  prostration,  and  some  loss  of  flesh,  but  not  rapid 
emaciation.  Vomiting  is  not  prominent,  and  pain  and  tenderness  are 
often  absent  There  may  be  nothing  distinctive  until  distention  of  the 
abdomen  is  seen.  This  at  first  is  due  to  intestinal  gas,  hut  later  to  fluid, 
which  may  accunndate  in  snlficieut  quantity  to  fill  the  general  peritoneal 
cavity.  The  bowels  may  be  constipated  or  there  may  be  dinrrhea.  In 
other  cases  there  may  be  only  a  slowly  developing  ascites  without  any 
inflammatory  signs,  and  the  abdominal  enlargement  is  practically  the 
only  symptom. 
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The  aa^'itic  form  of  tuhert-ulous  peritonitis  may  ro^iilt  fatally,  doath 
oefuniiix  frutn  general  tiiberouloHrs  or  l»Y  slow  t^xhaiistion  frtm^  the  loi-al 
disease;  the  duration  under  these  conditions  i.*  usually  from  two  to  eix 
moiithn.  At  other  times  tfie  fluid  may  irraduelly  iiiider<,'(i  ahsorptiou 
and  rer^overy  take  plaee,  or  after  ahsorjition  the  lihroum  form  of  intiani* 
mat  inn  may  develop. 

Th«  Fibrous  Form. — This  is  generally  .slower  m  \u  development  and 
more  cftronie  in  it.s  e<)urse  than  the  aseitie  form.  There  is  a  tubereuhnis 
inflammation,  the  produets  of  whieh  have  undergone  transformation  to  a 
greater  or  less  extent  into  fibrous  tissue.  The  most  important  feature 
of  these  eases  is  the  produetion  of  extensive  organized  adhesions  be- 
tween the  solid  viscera  and  the  intestines,  between  the  intestinal  eoils, 
nnd  betwec»n  the  intestines  and  the  alidcmiinal  walls.  The  intestines  may 
he  compressed  against  tlie  spine  by  bands. 

These  adhesions  and  their  meehanieal  consequences  are  sometimes 
almost  the  only  lesions  present.  In  other  cases  there  may  he  an  ac- 
cumulation of  fluid,  wiiii'h  may  he  sacculated  or  in  the  general  peritoneal 
eavity.  This  may  he  serous,  seropuruleut,  or  purulent.  The  omentum 
may  t)e  greatly  thickeuod.  There  are  often  present  in  the  fibrous  exu- 
date covering  the  intestines^  in  the  omentum,  and  in  the  mesentery, 
tuberculous  de|X)8it8  consisting  of  caseous  nodules  or  larger  caseous 
[lasses,  which  are  frequently  softened  at  the  center.  Tuberculous 
fdeix>sits  are  found  upon  the  |M?ritoneal  surface  of  the  intestine,  and 
infiltrate  the  iiitestinal  walls,  often  leading  to  perforation,  and  some- 
times to  fistulotis  communications  l>etween  adherent  intestinal  coils. 
There  may  also  Ih?  tuberculous  infiltration  of  the  abdominal  walls, 
accompanied  by  cellulitis,  resulting  in  ab^eeeses,  which  may  open  ex- 
ternally, usually  in  the  neighborhood  of  the  umbilteus. 

Clinically,  these  cases  are  distinguished  by  their  slow,  irregular 
course.  They  are  the  most  chronic  of  all  the  forms.  The  omiet  h 
generally  insidious,  and  fever  is  commonly  absent  There  is  rarely 
vomiting*  The  bowels  may  be  constipated  or  loose.  For  a  long  time 
the  general  health  may  remain  good.  The  only  characteristic  symptom 
is  the  enlargement  of  tfie  abdomen.  In  the  early  part  of  the  disease  this 
is  chiefly  from  the  tympanites,  but  later  there  may  be  some  accunujlation 
of  fluid.  It  is  rare  that  the  infiamniation  remains  entirely  tibrinous. 
Ascites  usually  develops  very  slowly,  but  may  be  abundant.  The  adhe- 
sions of  the  intestines  may  give  rise  to  irregularities  in  the  outline  of 
the  abdomen.  Ascites  may  be  present  for  a  time  and  then  disappear 
spontaneously,  and  the  general  health  may  so  improve  that  the  patient 
is  considered  quite  well.  There  may  even  he  a  permanent  cure.  In 
other  cases,  after  symptoms  have  been  absent  for  some  time,  relapses 
occur,  and  more  fluid  is  pour^  out.     In  addition  to  these  symptoms^ 
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(ithiTf^  jiTL'  ]>R?80jit  (Icpeiidiiig  upon  the  iiit'duiDiail  efTeets  of  prpsBiiro 
from  tlie  coiil ratting  adhesions.  There  iimy  be  more  or  less  ronstric- 
tinii  of  tlic  ijile^tints  |>R*ssiire  upoji  the  vcim  aiva,  the  reiml  or  portal 
veiiiH,  the  tltomeie  duet  or  its  braiiehes,  or  upou  the  stomach.  These 
<Hjiiditioris  may  givQ  rif^e  to  dyspeptic  symptoms,  emaciation,  edema  of 
the  k)wer  extremities,  and  allmniinuria.  Tii  some  eases  tuberculous 
|»eritonJtis  is  entirely  latent,  and  it  i,s  discovered  at  autopsy  when  there 
have  been  either  no  ahdoininal  symptoms  during  life,  or  oidy  colicky 
painM  of  an  indetinite  cbaraeter.  The  course  of  this  form  of  peritonitis 
i«  i^Um  and  irregular;  it  generally  lasts  for  from  six  to  twelve  months, 
although  with  intermiseions  and  exaeerbations  it  may  extend  over 
several  years. 

If  softejihig  and  breaking  down  of  inllammatory  products  take  place, 
well-marked  constitutional  symptoms  are  usually  present.  These  are 
partly  fron*  the  peritonitis  and  partly  from  general  tnhereulosis.  Fever 
is  regularly  present,  the  temperature  usually  ranging  from  i)9°  to 
102^  F„  though  it  is  oceasionallj  much  higher.  There  is  progressive 
emaciation,  anemia,  prostration,  and  sweating.  Diarrhea  is  frequent 
and  the  intestinal  discharges  may  at  times  be  bloody.  The  abilt^nu^n  is 
large,  but  not  so  much  distended  as  in  some  of  the  other  forms;  the 
superficial  veins  are  frequently  pronniient.  Ascites  often  can  not  be 
made  out  by  percussion,  even  though  fluid  is  present.  Areas  of  dulness 
and  tympanitic  resonance  are  irregularly  distributed.  Nodular  masses 
of  various  sizes  and  irregular  shapes  may  be  felt  anywhere  in  the  abdo- 
men, but  they  arc  more  frequently  in  the  region  of  the  umbilicus  and  in 
the  right  iliac  fossa  than  elsewhere.  The  epigastric  region  may  be 
occupied  by  a  smooth,  hard  tumor — the  thickened  omentum — which 
may  resendile  tlie  liver.  There  nuiy  be  the  signs  of  pldcgnKuions  in  flam- 
matiuu  of  the  abdominal  wall  in  the  neighborhood  of  the  nndiilicus^ 
and  even  an  abscess,  which,  after  opening,  may  leave  a  fistulous  com- 
munication with  the  peritrmeum.  There  are  usually  sonie  signs  of  dis- 
ease in  the  lungs,  and  the  pulmonary  symptoms  may  mask  those  of  the 
abdomen.  The  course  of  the  disease,  when  softening  and  breaking  down 
have  taken  place,  is  steadily  progressive,  the  usual  duration  being  from 
three  to  six  months.  Death  results  from  the  pulmonary  disease,  from 
tuberculous  meningitis,  from  exhaustion,  and  occasionally  it  is  due  to 
accidents  associated  with  perforaticui. 

Diagnosis. — The  essential  symptoms  ol  tuberculous  peritonitis  are  an 
enlarged  abdomen,  often  with  evidence  of  fluid,  w^asting,  colicky  pains, 
irregularity  of  the  bowels,  nodular  masses  in  the  abdomen,  and  usually 
slight  but  cx>ntinuous  fever.  In  young  children  chronic  ascites  with 
fever  usually  means  tuberculous  peritonitis.  Pouting  of  the  navel,  with 
induration  ami  rediiess  about  it,  is  suggestive,  and  any  chronic  abscess 
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in  the  neighborhood  of  tin;  umbilic'it8  k  suspifioiig.     If  the  aiidonviirnl 
effusion  is  sacculated  instead  of  dilFiiHu,  the  probahilitios  of  peritotiitis 

tmre  niurh  iiureaHt'd.  If  tlwn^  nrv  jiflded  physical  8]pi8  puiiitiiig  to  dis- 
ease of  the  lungs  or  the  evidence  of  tuberculosis  elsewhere,  and  a  positive 
cutaneous  tuberculin  reaction,  the  diagnosis  is  almost  certain,  tlirrhoe^is 
of  the  liver  is  practically  unknown  in  infancy  and  early  chihlliood. 
When  ascites  is  absent,  tubercidosis  of  the  peritoneum  may  be  suspected 
if  there  are  irreifular  nodules  or  masses  in  various  parte  of  the  abdomen, 
with  tendernes.s,  emaciation,  colicky  pains,  and,  in  the  later  sta^fes, 
fever.  But  fever  may  be  absent  for  a  long  time,  even  though  hxal 
symptoms  are  marked.  The  epigastric  tuuKir  due  to  omental  thickening 
may  be  mistaken  for  tlie  liver;  but  it  generally  extends  quite  arross  lliu 
abdomen^  and  the  upper  as  well  as  lower  border  can  often  be  felt. 
Fecal  masses  may  resemble  tuberculous  de|>o8its,  but  are  removed  by 
cathartics  and  eneniata. 

Abdominal  fiaracentesis  to  establish  the  presence  of  fluid  or  to  allow 
of  its  examination  is  not  justifiable.  The  danger  of  injury  to  the 
intestines  even  when  a  considerable  accumulation  of  fluid  is  pre^^ut  is 
too  great, 

FrogTiosii.— Tuberculous  peritonitis  is  always  a  serious  disease,  but 

|bj  no  means  a  fio|>ele88  one.  The  younger  the  child  as  a  rule  the  more 
rapid  the  progress  of  the  disease  aud  the  worse  the  outlook.  The 
prognosis  is  especially  bad  during  the  first  three  years  of  life;  at  this 
period  most  of  the  cases  terminate  fatally.  Many  eases  ocfurriug  in 
older  children  recover  spontaneously  and  entirely.  The  most  boptful 
ones  are  those  with  ascites.  But  even  in  the  fibrous  form  some  apjiar- 
ently  complete  recoveries  take  place,  tlie  adhesions  <lisaf»|H*aring  by 
absorption  to  a  degree  truly  remarkable.  The  most  unfavorable  tascs 
are  those  in  which  there  is  strong  evidence  of  the  breaking  down  of 
tuberculous  deposits,  with  continuous  fever  and  wrasting. 

Treatment. — The  general  treatment  of  tuberculous  peritonitis  is  sim- 
ilar to  that  of  tuberculosis  in  other  parts  of  the  body.  The  essentials 
are,  rest,  which  should  be  invariably  in  the  recumbent  position,  a 
climate  mild  enough  to  permit  the  patient  to  remain  out  of  doors  the 
greater  part  of  the  time,  and  very  careful  attention  to  feeiliug,  with  the 
purpose  of  improving  the  general  nutrition.     Ilclintberapy,  or  the  diretH 

laxposure  of  the  abdomen  to  the  sun^s  rays,  has  In^en  much  vaunted 
Is  a  remedy  and  merits  a  trial  as  it  can  be  employed  in  conjunct itui 
with  the  measures  just  mentioned.  Beginning  with  a  few  minutes' 
exposure  the  time  may  be  gradually  lengthened  to  two  or  three  hours. 
Under  general  treatment  a  very  considerable  number  of  patient**  n*- 
cover.  especially  those  who  are  over  three  years  old.  Such  a  termina- 
tion   is  more  likelv   if  the  diagnosis  has  bwn   made  early  and   if  the 
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(li*!in»H'  is  limito<1  to  tlie  piTiturieiiriK  Drugs  play  but  a  gmall  part  in 
llio  tri-rttiiu'iil  of  tliosc  cases.  The  value  of  tiibert^uliii  in  tuberculous 
jK^itouitiH  has  not  yet  bt>on  ei^tubli^hed, 

la  casen  not  progretssing  favorably  under  medical  treatment,  ibe 
question  of  ojveration  shoubl  be  considered.  This  was  for  a  number 
of  years  a  very  fn*<^uent  proeedure  and  was  employed  in  alnu>st  all 
casen.  The  ret=5idt8  were  not,  however,  such  as  to  make  it  advisable 
OH  ft  routine  measure.  Hygienic  treatment  alone  accomplishes  in  gen- 
eral as  much  if  not  more.  In  certain  cirounistaju'es,  operation  is 
advisable.  The  most  favorable  cases  are  those  of  the  ascitic  variety- 
It  may  he  useful  also  with  localized  or  general  suppuration  and  for 
the  relief  of  intestinal  obstruction  oerurrin^  in  the  course  of  the  dis- 
ease. Operation  aJTords  temjHmiry  relief  in  some  eases  when  the  dis- 
tention \»  very  great.  In  the  fibrous  form  not  much  is  to  Ik?  expected 
fnurj  it.  OfTeraUon  may  he  done  for  the  relief  of  reenrring  eolicky 
pains  due  presumably  to  constriction  by  bands.  The  existence  of  other 
foei  of  tuberculosis  does  not  contraindicate  operation  except  when  these 
ari^  I'hit'fly  intestinal,  or  when  there  is  advanced  general  tuberoulosis.  In 
deciding  the  question  of  operation,  its  unfavorable  results  should  also  be 
borne  in  mind,  A  not  uncommon  consequence  is  injury  to  the  intestine 
from  the  breaking  np  of  adhesions,  which  may  result  in  feeal  hstulae. 
For  the  surgical  aspect  of  the  treatment  the  reader  should  consult  works 
upon  surgery. 

ASCITES 


Ascites  consists  in  an  accumulation  of  fluid,  usually  clear  serum,  in 
the  general  peritoneal  cavity.  It  is  a  symptom  of  tiie  various  forms  of 
peritontiis,  especially  the  chronic  varieties  described  ni  the  preceding 
pages.  It  may  be  due  also  to  portal  obstruction  from  cirrhosis  of  the 
liver,  or  pressure  upon  the  portal  vein  liy  jierttoneal  adhesions  or  large 
lymphatic  glands.  It  is  occasionally  seen  in  all  forms  of  abdominal 
tumors.  Ascites  may  occur  in  general  dropsy  from  cardiac  disease, 
or  from  any  condition  causing  pressure  upon  the  vena  cava.  It  is  also 
seen  in  the  general  dropsy  of  renal  disease.  A  mo<1erate  amount  of 
ascites  is  often  met  with  in  extreme  anemia  or  leukemia. 

Small  accumulations  of  fluid  in  the  peritoneal  cavity  are  difficult  of 
detection.  Large  amounts  are  generally  easily  made  out.  There  is  a 
uniform  smooth  distention  of  the  abdomen  and  dilatation  of  the  super- 
ficial veins,  especially  about  the  umbilicus.  On  palpation,  the  wave  of 
fluctuation  can  be  obtained  by  placing  one  hand  against  the  abdomen 
upon  one  side  and  giving  the  op]>osite  side  a  sharp  tap.  A  similar  wave 
may  be  felt  whpii  tin  ro  is  tvnipanitir  diytoottor^     The  two  are.  bowever^ 
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distinguished  by  having  an  assistant  make  pressure  with  the  edge  of 
the  hand  along  the  linea  alba  while  the  test  is  being  made;  this  ob- 
structs the  wave  transmitted  through  the  abdominal  wall,  but  does  not 
afFect  that  through  the  fluid.  On  percussion  in  the  sitting  posture^ 
there  is  dulness  below  and  resonance  above.  When  the  patient  is  recum- 
benty  there  is  resonance  in  the  median  line  and  dulness  or  flatness  in 
the  lateral  portion  of  the  abdomen. 

The  prognosis  and  treatment  of  ascites  will  depend  upon  its  cause. 

Chyloui  Ascites. — ^This  term  is  applied  to  certain  cases  in  which  the 
abdominal  fluid  contains  fat  The  color  may  be  milky-white  or  light 
brown,  and  the  fluid,  after  standing,  may  have  at  its  surface  a  thick, 
creamy  layer.  The  amount  of  fat  present  has  been  as  high  as  five  per 
cent.  This  condition  is  rare  in  childhood.  The  exact  pathology  is  as 
yet  not  well  understood.  In  the  cases  which  have  thus  far  come  to 
autopsy  there  has  usually  been  found  chronic  peritonitis,  sometimes 
simple,  sometimes  tuberculous.  The  lymph  vessels  in  some  of  the  cases 
have  been  empty,  and  often  no  obstruction  of  the  lymph  circulation 
could  be  discovered.  The  fat  is  believed  by  some  to  be  derived  from 
fatty  degeneration  of  the  products  of  chronic  inflammation,  but  this 
seems  hardly  sufficient  to  explain  the  large  amount  of  fat  sometimes 
found.  In  some  of  the  cases  it  has  been  due  to  a  wound  of  the  thoracic 
duct.  The  amount  of  fluid  is  frequently  very  large.  The  prognosis  is 
usually  bad,  although  Pounds  has  reported  a  case  in  a  girl  of  ten  years, 
where  recovery  followed  laparotomy.  Tuberculous  peritonitis  was 
present. 

SUBPHRENIC  ABSCESS 

In  the  group  of  cases  of  localized  peritonitis  or  peritoneal  abscess, 
must  be  included  subphrenic  abscess.  This  is  a  rare  condition  in  child- 
hood, and  consists  in  an  accumulation  of  pus  just  beneath  the  diaphragm 
and  above  the  liver.  Its  cause  may  be  either  in  the  thorax  or  in  the  ab- 
domen. It  may  complicate  acute  pneumonia,  usually  of  the  right  lower 
lobe,  by  a  direct  extension  of  infection  through  the  lymph  channels. 
Sometimes  it  has  been  associated  with  phthisical  cavities.  In  the  abdo- 
men it  results  from  the  extension  of  some  focus  of  suppuration,  such 
as  an  abscess  around  the  appendix  or  abscess  of  tlie  liver.  The  accumu- 
lation of  pus  is  sometimes  very  great,  so  that  the  diaphragm  is  crowded 
high  into  the  thorax. 

The  symptoms  and  pliysical  signs  closely  resemble  those  of  empyema, 
and  most  of  the  cases  have  l)ocn  operated  upon  with  the  l)olicf  that  the 
surgeon  was  dealing  witli  empyema.  Meltzor  has  reported  a  case  in  a 
child  of  two  years  which  followed  pneumonia  of  the  right  base.    At  the 
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operation  only  a  few  drops  of  pus  were  found  in  the  pleural  cavity; 
thero  wuK  ciietH^vered  a  pinhole  opening  m  the  diaphragm,  from  which 
till'  pus  hiid  ost'flped,  and  a  large  subphrenic  abscess.  This  was  evacu- 
jitmi,  Htid  the  patient  recovered  perfectly.  Subphrenic  abgcesses  may 
a^ntain  air;  they  are  then  likely  to  be  mistaken  for  pneumothorax, 
ThvHv  rtbsccfisca  require  incision  and  drainage  like  other  forms  of  peri- 
tuiiutil  ahiiceai. 


SECTION  IV 
DISEASES  OF  THE  RESPIRATORY  SYSTEM 

CHAPTER  I 
NASAL  CAVITIES 

ACUTE  RraNOPHARYNGmS 
{Acute  Nasal  Catarrh— Cory ta) 

Although  the  symptoms  of  acute  nasal  catarrh  are  chiefly  nasal, 
the  principal  seat  of  the  pathological  process  is  the  rhinopharynx. 

Etiology. — Certain  children  are  predisposed  to  attacks  of  acute  nasal 
catarrh.  This  predisposition,  as  it  sometimes  extends  to  entire  fam- 
ilies,  may  be  inherited ;  but  more  frequently  it  is  acquired,  and  usually 
by  the  following  mode  of  life :  It  is  seen  in  children  who  get  very  little 
fresh  air,  because  they  are  kept  indoors  unless  the  weather  is  perfect; 
who  live  in  houses  always  overheated;  whose  sleeping  rooms  are  kept 
carefully  closed  at  night  for  fear  they  may  take  cold;  who  are  for  the 
same  reason  so  overloaded  with  clothing  that  they  can  not  engage  in 
any  active  play  without  being  thrown  into  a  profuse  perspiration.  These 
conditions  after  a  time  result  in  a  great  sensitiveness  of  all  the  mucous 
membranes,  but  especially  those  of  the  nose  and  pharynx,  which  is  much 
increased  by  residence  in  a  damp,  changeable  climate.  Young  infants 
and  those  who  are  rachitic,  are  frequent  sufferers  from  acute  nasal 
catarrh.  Attacks  are  often  brought  on  by  insufficient  covering  for  the 
head,  by  wetting  the  feet,  by  cold  and  ex|)08ure,  especially  to  street  dust 
and  the  raw  winds  of  winter  and  spring,  accompanied  by  the  damp- 
ness which  occurs  with  melting  snow.  In  susceptible  children  the  ex- 
citing cause  is  often  a  very  trivial  one.  A  draught  of  cold  air  for  a 
few  minutes  may  be  sufficient  to  excite  sneezing  and  a  nasal  discharge. 
Atmospheric  conditions  are  probably  not  the  only  cause  of  acute  nasal 
catarrh.  Microorganisms  certainly  play  an  inn)ortant  part.  The 
staphylococcus,  streptococcus  and  pneumococcus  are  commonly  found 
associated  with  this  condition,  much  less  frequently  the  influenza  Iwicillus. 
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Recent  observations  of  Tuuoiclitf  s^iiowed  the  presence  of  a  new  organism 
callerl  tlie  "haeilliis  rliioitis"  ia  J>8  per  cent  of  the  cases  of  acute  rhinitis 
studied  and  in  iMi  per  t-ent  it  was  the  only  organism  present.  It  is  a 
Gram-negative  anaerobic  bacillus.  Acute  catarrh  may  be  sporadic  or 
epidemic;  certain  forms  are  contagious,  being  communicated  by  children 
using  the  same  bandkercbiof,  occupying  the  same  bed  or  simply  by 
close  contact. 

Acute  nasal  catarrh  may  be  a  symptom  of  measles,  nasal  diphtheria, 
or  iHlliiciiza,  and  it  may  accompany  erysipelas  of  the  face. 

Symptoms.— In  the  mild  form  the  changes  in  the  mucous  membrane 
of  the  no>!e  arc  not  great,  and  are  usually  secondary  to  those  of  the 
rhiiiupharynx,  being  in  a  large  measure  due  to  the  discharge.  There  is 
redness  and  slight  swelling.  The  nasal  passages  may  he  for  the  time 
quite  occluded  by  the  discbarge,  which  is  usually  profuse,  at  first  sero- 
Miucous,  and  later  miicopurulent.  The  syniploms  may  be  very  transient, 
sometimes  passing  away  in  a  few  hours,  in  which  case  there  is  only  a 
vasomotor  disturbame;  or  they  may  continue  and  develop  into  a  true 
inlianimation.  The  discharge  may  excoriate  the  nostrils  and  tiic  upper 
lip.  At  the  onset  there  is  usually  sneezing,  and  in  infants  often  a  slight 
fever. 

In  older  children  there  is  no  rise  of  temperature  except  in  the 
most  severe  cases.  The  obstruction  to  nasal  respiratioti  causes  mouth- 
breathing,  and  the  dryness  and  discomfort  which  result  from  it  produce 
,  disturbed  sleep,  snuffling  and  diOicnlty  in  nursing,  this  being  in  severe 
eases  almost  impossible.  The  inflammation  m«y  extend  to  the  lachrymal 
duct,  involving  the  eyes  in  a  mild  conjunctivitis.  The  process  often 
extends  to  the  larynx  and  bronchi,  with  hoarseness  and  cough.  There 
may  he  closure  of  the  Kustachian  tidies,  causing  deafness  and  otalgia. 
The  t'hit*f  ennijdiciitiou  fur  which  the  pbyt^ician  slunild  wutch  is  otitis. 

The  severe  form  in  infants  is  often  attended  by  marked  constitutional 
symptoms;  the  teniperatnre  may  be  as  high  as  104"^  or  lOrj"  F.  and  some- 
timt^s  llurtuatcs  \\  idely.  The  discharge  soon  heromcs  mucopurylent  and 
is  very  profuse,  pouring  from  the  anterior  narea  and  filling  the  pharynx. 
The  cultures  in  this  form  frequently  show  the  pneumococcus.  Severe 
symptoms  often  continue  for  a  week  or  more,  the  child  being  seriously 
ill.  Complications  are  almost  always  present.  In  most  cases  there  is 
cervical  adenitis  and  otitis.  If  the  child  is  a  delicate  one  bronchopneu- 
monia is  apt  to  develop.  Retropharyngeal  abscess  is  not  infrequently 
seen. 

Diagnosis. — Tt  is  important  to  distinguisli  between  a  simple  acute 
catarrh  and  one  due  to  m^^asles,  influenza,  nasal  diphtheria,  or  hereditary 
tiyphilis.  IMeasIes  and  influenza  usually  cause  more  fever  and  general 
constitutional  disturbance  than  does  simple  catarrh.     Nasal  diphtheria 
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may  be  proseiit  wlicii  there  h  only  a  profuse  disiliargo  tiii^^ed  with  IjIixkL 
When  t^ueh  a  ihseharge  persists  fur  two  or  tlirw  weeks  this  is?  always  to 
be  suspected,  even  though  the  eonstttutional  symptoms  may  be  very 
slight.  The  oiily  poiiitive  means  of  exeludiug  diphtheria  is  hy  eultures. 
A  perni intent  acute  nn^nl  catarrh  in  a  yomig  infant  h^hfjuld  always  sug- 
gest syphilis,  an<l  the  patient  should  be  carefully  watched  for  the  de- 
velopment of  other  symptoms. 

Treatment — A  young  cliikl  sufTering  from  acute  eoryza  shouhl  he 
kept  indoorg  in  a  room  with  an  even  temperature  of  about  7t)*^  F.,  tlie 
bowels  freely  opened,  and  the  amount  of  food  somewhat  reduced.  The 
only  drug  which  seem**  to  have  much  influence  upon  the  secretion  is 
belladonna* 

U&eful  local  applications  are  liquid  alljolene,  olcostcanite  of  zinc,  or 
alkaline  sprays,  suuh  as  Seiler's  solution,  to  clear  away  the  8efri'tion8. 
If  the  nasal  obstruction  causes  great  intorferenee  with  respiration  nr 
nursing,  epinephrin  diluted  with  a  saline  solution  may  be  used  with  a 
medicine  dropper. 

The  upper  lip  and  nostrils  shoukl  he  prot^?cted  by  vaseline  or  some 
simple  ointment.  Under  no  circumstances  shuulil  irritating  or  astrin- 
gent injections  be  given.  In  older  children  inhalations  of  spirits  of 
camphor  may  be  used  with  some  advantage. 

The  severe  cases  require  more  active  treatment.  For  most  of  them 
nasal  irrigation  with  a  warm  saline  solution  is  to  he  advised.  This 
should  be  done  as  in  diphtheria.  After  cleansing  the  rhinopliarynx  a 
few  drops  of  a  fivc-per-cent  solution  of  arg}Tol  may  be  drop{>ed  into  the 
nostrils  two  or  three  times  daily. 

Prophylaxig  consists  in  solving  the  perplexing  question,  so  often 
put  to  the  physician,  of. how  to  prevent  chihlren  from  "taking  cold.'* 
This  is  a  matter  of  the  utmost  importance,  and  follows  what  has  been 
previously  said  under  the  head  of  Etiology.  No  amount  of  cod^liver  oil 
and  iron  will  remove  this  tendency  to  catarrh  so  long  as  bad  hygienic 
conditions  continue.  Sleeping  rooms  should  he  large  and  well  ventilated, 
and  a  window  should  be  kept  open  at  night,  except  in  very  severe  weather 
or  during  arutc  attacks.  The  temperature  of  the  house  during  tile  day 
should  be  kept  from  tI5°  to  (nS°  F.,  but  not  ai)ove  this.  Children  slmuld 
be  accustomed  to  go  out  of  rhjivrs  unless  the  weather  is  esptH-ially  bad. 
So  firmly  rooted  in  tlic  min<ls  of  the  hiity  is  the  idea  that  acute  nitarrhs 
come  from  cold,  that  the  habit  of  coddling  delicate  (children  is  always 
likely  to  be  carried  to  an  extreme. 

With  every  delicate  and  'Vatarrhaf-  child  one  should  hrgm  in  the 
summer  by  having  him  live  in  the  open  air  as  m\ich  as  p4>8sible,  sleep- 
ing in  a  room  with  free  ventilation,  with  mcHlerate  covering,  and  con- 
tinuing the  same  practit^  into  the  fall  and  early  winter.     If  begun 
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jrraclually  in  iUis  wa}'  lliere  ig  little  difficulty  in  cantiiiiiiiig  throughout 
the  winter. 

The  next  jKiint  to  he  intusted  on  h  t-old  gponging  immediately  upon 
riding  in  the  morning,  especially  about  the  chest,  throat,  and  gpine.  The 
u*io  of  chest  protec^tors,  cotton  pads,  and  extremely  thick  clothing  should 
be  prohibited.  Woolen  underclothing  j^hould  he  woni  upon  the  chest 
throiigfiout  the  year,  and  upon  the  legs  also  in  winter;  the  very  lightest 
in  summer,  and  only  a  medium  weight  in  winter. 

Frequently  re}>eated  attacks  point  to  the  presence  of  adenoid  vegeta- 
tions in  the  pharynx,  and  no  meaaures  are  of  much  avail  until  these 
are  removed, 

CHRONIC  NASAL  CATARRH 


This  term  is  rather  loosely  used  to  denignate  a  chronic  nasal  dis- 
charge. Such  a  tlisrliarge  is  common  both  in  infancy  and  childhood. 
It  is  a  condition  frequently  neglected  by  physicians.  Patients  are  too 
often  gubjected  to  routine  institutional  treatment  by  cod*liver  oil  and 
preparations  of  iodin,  with  the  idea  that  such  cases  are  **scrofuloui3/' 
while  local  treatment  is  either  neglected  altogether,  or  consista  only  of 
the  use  of  t!ie  nasal  douche  or  syringing  with  a  saline  solution.  Perma- 
nent damage  to  the  organs  of  hearing,  emell,  speech,  and  respiration  may 
result  from  neglecting  or  ignoring  chronic  na^l  catarrh  in  childhood. 

Chronic  nasal  catarrh  is  not  to  be  regarrled  as  a  disease,  bnt  only  as 
a  symptom  which  may  be  due  to  any  one  of  a  variety  of  pathological 
conditions,  each  of  which  requires  very  different  treatment,  viz,,  adenoid 
growths  of  tile  pharynx,  foreign  bodies  in  the  nose,  polypi,  deviation 
of  the  septum  or  any  other  congenital  deformity  of  the  nasal  passages, 
the  various  forms  of  chronic  rhinitis,  and  syphilis,  which  causes  a  form 
of  rhinitis  peculiar  to  itself. 

Adenoid  Growth*  of  the  Pharynx. — These  are  more  fully  discussed 
elsewhere.  They  are  by  far  the  most  frequent  cause  of  chronic  nasal  I 
discharge  in  infants  and  young  children,  and  should  be  first  sus- 
pected. The  nasal  discharge  accompanying  adenoid  growths  is  due  to 
a  chronic  rhinopharyngitis.  Treatment  is  without  avail  unless  the 
growths  are  removed.  After  this  is  done  the  nasal  discharge  usually- 
difiMfipuars  quite  promptly. 

Foreign  Bodies  in  the  Hose, — This  condition  should  be  suspected 
whenever  there  is  an  abundant  miiropurulent  discharge  limited  to  one 
nostril.  Foreign  bodies  in  ttie  nose  are  quite  frequent  in  young  children. 
Peas,  !>eans,  beads,  or  shoe  buttons  are  most  frequently  loilgt'd  there. 
The  efforts  at  removal  on  the  part  of  the  Hiild,  or  the  pjirents,  gen- 
erally residt  in  pushing  tlie  body  fartlier  into  the  nose.     It  first  seta^ 
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up  a  nieehaiHcal  irritation,  accompauiud  by  paiii,  swelling,  sneezinf^^,  and 
giometimes  hemorrliage*  This  is  followerl  by  a  catarrhal  inflammation 
whieh  iii  the  course  of  a  fevr  days  becomes  purulent  and  may  last  iii- 
delinitely.  The  di^ehargfo  is  generally  quite  abundant.  The  symptoms 
pniot  to  an  obstruction  of  one  nostril,  and  an  examination  with  a  probe 
readily  detects  the  presence  of  the  foreign  body. 

In  recent  cases  the  removal  of  the  foreign  body  may  sometimes  be 
accomplished  by  compressing  the  empty  nostril  and  having  the  child 
blow  his  nose  strongly.  Often  the  sneezing  which  the  foreign  body  ex- 
cites is  sufficient  to  remove  it.  Before  any  attempt  is  made  to  seiz^e  the 
body  with  forceps,  cocain  should  be  used,  not  only  for  the  purfwse  of 
preventing  pain,  but  in  order  to  contract  the  mucous  membrane  so  as  to 
allow  better  manipulation.  In  many  cases  general  anesthesia  is  neces- 
sary»  In  mo.st  circumstances  ordinary  foreign  bodies  can  with  proper 
forceps  be  extraited  without  ditficnlty.  No  subsequent  treatment  is  re- 
quireil,^except  tlie  use  of  some  mild  antiseptic  to  keep  the  nose  clean  for 
a  few  days,  as  the  inthimmation  quickly  subsides  after  the  removal  of 
the  cause. 

Ka«al  Polypi* — ^Thcse  arc  among  the  infretiuent  causes  of  chronic 
nasal  discharge  in  chil«lh(HK].  They  are  es{H*cia1ly  rare  before  the  seventh 
year,  but  both  mucous  and  fil)rous  polypi  are  seen.  The  symptoms  are 
those  of  a  chroidc  nasal  catarrh  with  partial  or  complete  obstruction  of 
one  or  Ijoth  sides.  Tolypi  increase  in  size  with  the  occurrence  of  every 
acute  coryza,  and  are  always  e8t>ecially  troublesome  in  damp  weather. 
They  may  be  accompanied  by  reflex  symptoms,  such  as  cough,  sneezing, 
an<l  even  by  attacks  of  asthma.  There  may  be  headache,  and  sonu^times 
disturbances  of  smell,  taste,  and  hearing.  The  symptoms  are  of  much 
longer  duration  than  in  the  case  of  obstruction  from  a  foreign  Imdy,  the 
diseharge  is  not  so  abundant,  and  is  not  purulent.  The  tliagnosis  is 
made  only  by  local  examination. 

Polypi  may  he  removed  with  the  f*)rceps,  but  this  is  best  a<*complisfieil 
by  the  use  of  the  wire  snare.  When  they  imve  Ix^en  present  for  a  long 
time  the  accompanying  chronic  rhinitis  may  require  subsequent 
treatment. 

Deviation  of  the  nasal  septum,  and  other  congenital  deformities 
which  may  cause  narrowing  of  the  nasal  respiratory  tract,  are  conditioua 
which  belong  to  the  specialist 
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Simple  Chrome  Ehinitis.— Simple  chronic  rhinitis  existing  alone  is 
of  rare  occurrence  in  ytunig  children.     In  the  cases  ao  claaset)  the  symp- 
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tonis  are  ii&imlly  iliio  to  rluunphnryii^itiH,  whuh  t\\mmt  invnrfably  de- 
pends upon  adenoid  ^owlhs.  Tlie  gnnv tli  may  be  a  small  one,  so  that 
the  gymptoiiis  of  obstruction  are  8li|:ht  or  abt^eut.  A  frequent  com- 
plication h  clirooic  enlargement   of  the  cervical  lymph  noiles. 

The  only  con&^taiit  i^yniptom  is  an  excessive  nasal  discliarge  which  is 
usually  nuu'ouB  hut  which  may  be  mucopurulent.  It  it?  easily  removed 
by  blowing  tlie  nose  if  the  child  h  old  enough  to  be  taught  to  do  this. 
'Children  too  young  to  clear  the  nose  in  this  way  sutler  from  almost  con- 
stant discomfort.  The  amount  of  discharge  depends  ufion  the  severity  of 
the  case.  It  frequently  causes  irritatiou  of  tlie  upper  lip,  which  may  be 
the  seat  of  eczema  or  impetigo,  especially  in  infant,^.  Tlje  lip  may  be 
swollen  anil  promiuent.  The  condition  of  the  external  parts  is  aggra- 
vated hy  the  constant  disfH;sition  to  pick  the  nose,  which  may  be  over- 
come by  the  apitliration  of  a  short  anterior  splint  to  each  elbow. 

Epistaxis  sometimes  occurs.  Tlie  duration  of  the  disease  is  indefi- 
nite: it  may  last  for  nuuiths  or  even  for  years^  the  symptoins  in  summer 
being  insigniticard,  but  returning  every  cold  season.  It  may  terminate 
in  recovery,  or,  in  children  with  flabby  tissues  and  delicate  constitution, 
it  may  he  followed  in  later  cliildh'^*od  by  hypertrophic  rhinitis. 

Treatment, —  Prophylaxis  is  important.  The  main  purpose  should 
he  to  prevent  attacks  of  acute  nasal  catarrh  by  the  measures  mentioned 
in  tlie  discussion  of  that  disease.  The  gene^nl  treatment  should  not  l)e 
routine,  but  lmsc*d  upon  the  indications  of  each  case.  General  tonic 
treatment  is  required  in  most  cases. 

Jjocal  treatment  consists  first  in  cleanliness,  and,  secondly,  in  ilie  use 
of  astringents.  In  infants,  if  the  discharge  is  abundant,  an  elhcient 
method  of  getting  rid  of  it  is  by  nasal  syringing.  This  is  attended 
hy  some  risk  of  forcing  materials  into  the  nnddle  ear;  hut  if  very  care- 
fully donc»  the  danger  seems  to  he  less  than  that  of  allowing  the  dis- 
charge to  remain.  All  solutions  are  to  be  made  with  sterile  water  and 
used  warm,  either  with  a  nasal  d«»uche  or  syringe.  No  force  should 
be  employed.  Either  Dohell's  or  Seller's  solution  may  l>e  employed, 
diluted  with  an  equal  amount  of  water.  Kecently  there  have  been  intro- 
duced several  devices  for  removing  abundant  secretion  by  means  of 
suction,  which  obviate  the  risks  attendant  upon  the  syringe  and  are 
even  more  effieient.  Ordinarily,  the  nose  should  be  eleansetl  tViorougldy 
twice  a  day,  more  fretjocntly  in  very  severe  cases.  Harm  is  often  done 
by  the  overzcalous  \%ii,\}  of  local  treatment  in  these  conditions. 

Syphilitic  Ehimtis. — Hhinitis  is  seen  both  in  early  and  late  hered- 
itary syphilis.  Coryza,  or  snuffles,  \^  one  of  its  earliest  and  most  con- 
stant symptoms.  It  usually  Iwgins  between  the  third  and  sixth  weeks 
of  life,  ran^ly  after  the  third  month.  The  pathological  condition  is  A 
subacute  catarrluil  rhiititis,  sometimes  with  tlie  formation  of  superficial 
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ulcers  or  mucous  patches.  The  disease  is  usually  attended  by  a  profuse 
nasal  discharge  of  seromucus  or  mucopus,  occasionally  tinged  with  blood. 
It  may  continue  from  a  few  weeks  to  two  or  three  months.  It  usually 
requires  only  constitutional  treatment  and  protection  of  the  nostrils 
and  lips  by  the  use  of  the  ointment  of  the  yellow  oxid  of  mercury 
diluted  with  four  parts  of  vaseline.  When  the  discharge  is  very  abun- 
dant any  one  of  the  cleansing  solutions  previously  mentioned  may  be 
used  as  a  spray. 

The  rhinitis  of  late  hereditary  syphilis  is  a  very  diflferent  patholog- 
ical condition.  There  are  here  gummatous  deposits  which  break  down, 
and  form  ulcers  of  the  mucous  membrane  and  deeper  tissues.  There  is 
also  periostitis,  with  extension  of  the  disease  to  the  cartilages  and  bones 
of  the  nasal  fossae,  particularly  of  the  septum.  There  may  be  perfora- 
tion of  the  triangular  cartilage,  necrosis  of  the  vomer  or  nasal  bones, 
perforation  of  the  hard  or  soft  palate,  and  at  times  extensive  ulceration 
of  the  alae  nasi  and  the  face.  Cicatrization  may  follow,  causing  stenosis 
of  the  nostril.  Those  lesions  in  the  nose  are  generally  accompanied  by 
deep  ulceration  of  the  pharynx  and  soft  palate.  Thoy  usually  occur  in 
children  who  have  presented  the  early  symptoms  of  hereditary  syphilis, 
but  are  occasionally  seen  when  no  such  history  can  be  obtained.  Such 
was  the  case  in  a  patient  recently  under  observation  in  the  Babies'  Hos- 
pital, who  had  perforation  of  the  nasal  septum  and  of  the  floor  of  the 
nasal  fossae,  causing  a  free  communication  with  the  mouth.  These  are 
cases  of  true  ozena.  The  odor  from  the  discharge  is  at  times  almost 
intolerable.  When  neglected  these  cases  go  on  from  bad  to  worse 
and  may  continue  for  years,  producing  unsightly  deformities. 

The  constitutional  treatment  is  that  of  hereditary  syphilis  in  gen- 
eral and  is  discussed  in  the  chapter  upon  that  disease. 

Locally  there  may  be  used  a  spray  of  one  of  tiie  cleansing  solutions 
already  mentioned,  or  black  wash,  or  a  solution  of  hiciilorid  of  mcTcury, 
1  to  10,(100.  Although  improvement  may  take  place  quite  promptly,  the 
results  of  treatment  in  the  late  cases  are  often  unsatisfactory,  as  the 
disease  has  usually  pro^^ressed  so  far  before  treatment  is  begun  that 
some  (leforniity  of  the  nose  results,  usually  a  sinking  in  of  the  bridge 
and  flattening  of  the  alae,  giving  rise  to  the  so-called  "saddle-back" 
deformity. 

EPISTAXIS 

The  h(»niorrhage  may  come  from  any  j)art  of  the  nasal  fossae,  but  it 
is  generally  from  the  anterior  nares,  ami  most  frecpiently  from  the  ves- 
sels of  tlu  septum.  K|)ista.\is  is  a  rare  symj)tom  in  the  hemorrhages  of 
the  newly   horn,  ami   when    present   suggests   syi»hilis.      It   is   infrequent 
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throughout  infancy,  but  iti  eliil^lhcMKl  it  h  quite  iTJimnoii,  orrurring  in 
hoys  more  frequently  limn  in  girls,  hi  the  latter  it  is  et<peeially  cxj^mmoii 
about  the  tirae  of  puberty.  *  Children  who  are  kept  much  indoors  in 
overheated  apartments,  and  who  have  suseeptible  mueous  membranes  and 
flabby  tissue^?,  are  particularly  prone  to  it.  The  exciting  cause  may  b€  a 
local  one,  like  a  fall  or  blow;  epistaxis  may  he  due  to  picking  the  nose, 
or  to  any  kind  of  nioihanieal  irritation:  it  may  be  assoiiated  with  na^al 
catarrh;  and  it  is  often  caused  by  a  small  ulcer  upon  the  septum.  An 
attack  may  be  brought  on  by  mental  or  physical  excitement  It  occurs 
as  an  occasional,  often  an  early  symptom,  in  typhoid  or  malarial  fever, 
in  measles,  or  during  severe  paroxysms  of  pertussis.  It  is  seen  in  the 
hemorrhagic  form  of  all  the  eruptive  fevers,  in  certain  cases  of  dipli- 
theria,  in  hemophilia  and  scorbutus,  in  grave  anemia,  leukemia,  and  in 
disease;^  of  the  heart  and  blood  vessc^ls. 

Symptoms. — ^Epistaxis  is  frequently  preceded  by  a  sense  of  fulness  or 
pain  in  the  head,  which  is  relieved  by  the  bleeding-  The  blood  is  usually 
from  one  nostril,  and  comes  slowly  by  drops.  The  amount  lost  is  gen- 
erally small y  but  it  may  be  large  enough,  when  repeated^  to  produce  a 
serious  grade  of  anemia  even  in  strung  children ;  the  hemorrhage  may 
even  prove  fatal.  Epistaxis  may  be  overlooked  if  the  blood  finds  its 
way  into  the  pharynx  and  is  swallowed.  In  most  of  the  cases  the  hemor* 
rhage  ceases  spontaneously  in  from  ten  to  twenty  minutes,  recurring  at 
longer  or  shorter  intervals,  according  to  the  nature  of  the  cause.  Hem- 
orrhage from  adenoid  growths  of  the  pharynx  may  closely  resemble  that 
from  the  nose,  but  otherwise  there  can  rarely  be  any  difficulty  in  recog- 
nizing epistaxis. 

Prognosis. — This  depends  upon  the  cause.  In  the  great  majority  of 
the  8i>called  idiopathic  <ascs  epistaxis  is  not  serious.  Occurring  early  in 
the  course  of  one  of  the  infectious  diseases,  it  does  not  ordinarily  alTect 
the  prognosis  unless  it  is  very  severe.  When  it  occurs  late,  however,  it 
is  always  a  Ijad  sign,  and  particularly  so  in  diphtheria.  It  may  be 
serious  in  any  of  the  hemorrhagic  diseases  or  in  diseases  of  the  blood, 
when  it  is  not  infrequently  a  cause  of  death. 

Treatment*^ — To  remove  the  predisposition^  a  child  should  receive 
general  tonic  treatment,  especially  plenty  of  outdoor  exercise,  and  every 
means  should  be  taken,  by  the  use  of  cold  baths,  friction,  and  proper 
food,  to  tone  up  the  vascular  system. 

An  efficient  means  of  arresting  the  hemorrhage  is  compression  of  the 
nose  between  the  thumb  and  finger.  This  may  l)e  combined  with  the 
application  of  ice  over  the  nose,  and  sometimes  small  pieces  of  ice  may 
be  introduced  into  the  nostrils.  The  application  of  cold  to  the  back  of 
the  neck  or  its  use  in  the  mouth  may  he  of  service  by  exciting  reflex 
contraction  of  the  capillary  vessels.     All  tight  clothing  or  bands  about 
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the  neck  should  be  loosened,  and  the  patient  kept  quiet  in  the  sitting 
posture.  After  the  hemorrhage  has  ceased  the  child  should  not  blow 
his  nose  for  some  time.  Epinephrin  is  one  of  the  most  eflBcient  local 
means  of  checking  the  bleeding.  Another  valuable  remedy  is  the  peroxid 
of  hydrogen,  used  full  strength.  If  bleeding  continues  in  spite  of  all 
the  above  measures,  the  anterior  nares  should  be  plugged,  and  if  this 
does  not  control  it,  the  posterior  nares  should  be  plugged.  Usually  very 
little  effect  is  seen  from  drugs  given  internally,  although  in  frequently 
recurring  hemorrhages  where  no  local  cause  can  be  discovered,  odcium 
lactate  should  be  tried ;  from  thirty  to  sixty  grains  a  day  should  be  given 
to  a  child  of  five  years. 

The  subcutaneous  use  of  horse  serum  often  has  a  very  decided  effect 
in  controlling  these  hemorrhages  which  do  not  yield  readily  to  the  usual 
treatment.  From  20  to  30  c.c.  may  be  given  to  a  child  of  five  years  and 
repeated  every  few  hours  if  bleeding  continues.  Human  scrum  is  even 
more  efficacious.  In  very  severe  hemorrhages  transfusion  may  be  neces- 
sary. In  severe  cases  of  nasal  hemorrhage  recurring  at  short  intervals 
without  any  apparent  cause,  ulcer  of  the  septum  should  be  suspected, 
and,  if  present,  should  be  touched  with  chromic  acid. 


CHAPTEB  II 

DISEASES  OF  THE  LARYNX 

The  characteristic  feature  of  laryngeal  disease  in  infants  and  young 
children  is  the  association  of  muscular  spasm  with  every  form  of  inflam- 
mation. Often  it  is  the  laryngeal  spasm,  rather  than  the  inflamma- 
tion, which  gives  rise  to  the  principal  symptoms.  This  spasm  is  only  one 
expression  of  the  great  reflex  irritability  of  young  children. 

CATARRHAL  SPASM  OF  THE  LARYNX 

(Spasmodic  Laryngitis;  Spasmodic  Croup;  Catarrhal  Croup) 

The  term  catarrhal  spasm  is  fairly  descriptive  of  this  disease,  which 
is  charactiTJzod  by  a  very  mild  degree  of  catarrhal  inflammation  asso- 
ciated with  marked  laryngeal  spasm. 

Etiology. — It  is  not  often  seen  during  the  first  six  months,  but  is 
frequent  from  this  time  up  to  the  third  year.  After  five  years  it  is  rare. 
It  occurs  rather  oftener  in  children  who  are  well  nourished.    Certain  chil- 
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dri'n  iiavc  n  prc^dbposition  to  such  attacks,  thode  who  have  had  one  attack 
are  likely  to  have  others.  The  condition  has  many  points  of  resemblance 
to  fpasmodic  asthma  which  may  replace  it  in  later  childhood.  Heredity 
fieem»  to  hare  iK)me  influence  in  producing  this  extreme  susceptibility  of 
the  air  passages.  Catarrhal  epasm  of  the  larynx  is  very  frequently  asso- 
ciated with  enlarge*!  tonsils  and  adenoid  growths  of  the  pharynx,  some- 
times with  an  elongated  uvula.  The  exciting  cause  may  he  exposure  to 
cold,  esijecially  to  high  winds,  or  an  attack  of  indigestion.  Tliere  is  no 
doubt  that  catarrhal  s^msm  of  the  larynx  is  seen  at  the  present  time 
mucli  lesK  frequently  than  formerly ;  the  reason  for  this  is  not  clear. 

Lefiona. — The  catarrhal  inflammation  of  the  larynx  alTeets  chiefly 
the  parts  above  the  cords;  there  is  congestion  and  dryness,  and  later 
iuereaaed  secretion  of  mucus.  To  this  there  is  added  a  spasm  of  the 
muaelcie  of  the  laryrtx.  There  is  no  submucous  infiltration,  and  no 
tendency  to  eilema  of  the  glottis. 

S^rmptomf. — The  attack  may  be  preceded  for  several  hours  by  slight 
hoaraeness,  or  by  a  nasal  discharge.  During  the  day  the  child  may 
appear  perfei^tly  well.  Usually  there  is  heard  during  the  evening  a 
bollow,  barking  cough,  at  first  infrequent  and  not  severe.  About  mid- 
night this  is  apt  to  iuiTcase  in  severity,  and  there  is  now  diilkulty  in 
bn^athing.  At  soon  as  this  becomes  marked  the  child  wakes,  and  presents 
the  characteristic  symptoms  of  an  attack.  In  the  mild  cases  the  dyspnea 
is  not  suihcient  to  waken  the  child.  In  severe  cases  there  is  marked 
dyspnea^  especially  on  inspiration,  and  a  loud  stridor  as  the  air  is  drawn 
through  the  narrowed  opening  of  the  glottis.  This  may  often 
be  heard  in  an  adjoining  room.  There  is  seen  on  in  aspiration  deep 
receasion  of  the  suprasternal  fossa,  the  supraclavicular  spaces,  and  the 
cpiga^itrium ;  also  depression  of  the  intercostal  spaces,  and  even  of  the 
walls  of  the  chest  Any  excitement  increases  the  spasm  and  aggravates 
th©  dyspnea.  The  distress  may  l>e  great;  the  breathing  usually  slow 
rrrid  In  ho  red ;  the  voice  hoarse,  but  rarely  lost;  the  cough  stridulous, 
hoarse,  and  metallic;  the  pulse  rapid;  the  temperature  normal  or  slightly 
elevated,  rarely  over  101^  F,  There  may  be  slight  lividity  of  the  finger- 
tips and  of  the  lips,  and  sometimes  considernldc  prostration.  In  the 
course  of  three  or  four  hours  tlie  attack  slowly  wears  away  and  the  child 
falls  asleep.  During  the  following  day,  aside  from  slight  hoarsenes,^ 
and  occasional  cough,  he  is  apptirently  well.  I^Iost  of  the  cases  are' 
not  80  severe  as  this;  there  are  the  cruupy  cough,  the  hoarseness  and  gen- 
eral discomfort,  but  not  marked  dyspnea.  On  the  sc*cond  night  there 
is  a  rc]M'lition  of  the  exfwrionre  of  the  first,  usually  quite  as  severe 
iiidcHH  alfceled  by  treatment;  and  on  the  third  day  a  remission  similar 
to  that  of  the  day  previous.  On  the  third  night  the  attack,  if  it  occurs 
at  all,  is  generally  a  mild  one.     Slight  hoarseness  persists  for  several 
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days,  but  otherwise  the  child  is  apparoiitly  well.  Many  children  have 
such  attacks  every  few  weeka  in  the  course  of  the  cohi  season,  the  slight- 
est exposure  or  an  indisfretion  in  diet  being  snfiPicient  to  ijiduoe  one. 

Prognosis*— Tbib^  h  good,  the  disease  never  proving  fatal,  although 
nothing  is  more  alarming,  at  lea^t  to  parents,  than  to  witness  for  tbe 
first  time  one  of  tlicse  severe  attacks  of  eatarrlial  croup. 

BiagnDsis. — C'filarrhal  ^msm  may  l>e  r-oiifmnided  with  laryngismus 
stridulus,  acute  eatarrbal  laryngitis  or  with  membranous  croup.  Laryn- 
gismus striduhis  oceurs  only  in  infancy.  In  it  there  is  not  simply  stridn- 
bills  breatbing,  hnt  periods  cjf  complete  arrest  of  respiration.  These 
may  be  repeated  many  times  during  the  day,  and  may  continue  for 
weeks,  being  often  complicated  by  carpopedal  spasm,  sometimes  by  gen* 
cral  convulsions. 

From  acute  catarrhal  laryngitis  and  membranous  laryngitis,  catar- 
rhal spasm  is  distinguislied  liy  its  snddeii  onset,  the  mildness  of  tbe 
symptoms  of  inflammation,  the  spasmodic  character  of  the  dyspnea,  and 
the  daily  remissions.  The  history  of  previous  attacks  will  often  aid 
in  diagnosis.  In  case  of  doubt,  a  positive  diagnosis  can  often  be  made 
by  allowing  the  child  to  inliale  a  little  clilorofornL  This  at  once  relieves 
dyspnea  due  to  spasm,  wfrile  it  has  scarcely  any  effect  upon  that  due  to 
intlammation  or  membrane. 

Treatment — The  purpose  of  treatment  during  the  attack  is  to  pro- 
duce relaxation  of  tbe  laryngeal  spasm.  This  is  accomplishefl  by  the  use 
of  emetics,  steam,  ajid  hot  fomentations  over  the  larynx.  To  produce 
vomiting,  ipecac  is  the  safest  drug.  This  nn\y  be  given  in  tbe  form 
of  the  syrup,  one-half  teaspoonful  every  ten  or  iifteen  miimtes  to  a 
child  of  two  years  until  vomiting  occurs,  or  it  may  W^  combined  with 
ten  or  fifteen  drops  of  the  wine  of  antimony.  The  latter  should  n<jt 
be  repeated  more  than  once  or  twice  as  it  may  produce  serious  depres- 
sion. When  given  at  longer  intervals  these  remedies  are  useful  in  relax- 
ing spasm  without  causing  emesis. 

Emetics  have  a  double  value  if  the  attack  is  due  to  indigestion*  If 
there  is  constipation,  an  cncnia  sliould  be  given.  Following  the  free 
vomiting  tliere  is  generally  stunc  improvement  in  the  s}Tnptoms,  but 
there  may  lie  a  recurrence  of  the  spa^m  unless  other  means  are  em- 
[)loyed.  To  prevent  this,  anlrpyrin  is  one  of  the  most  useful  drugs. 
t>ne  grain  may  be  given  to  a  child  one  year  obi.  This  may  Ije  repi^ated 
every  two  hours  if  necessary*  Quite  as  much  relief  as  that  obtained  from 
the  drugs  mentioned  is  sei*!j  from  the  use  of  steam  inhalations.  For 
this  piir|)ose  the  child  should  be  placed  in  a  closed  tent,  and  steam  intro- 
ducked  from  a  croup  kettle.  This  may  be  used  in  conjunction  with  other 
measures,  and  continued  as  long  as  necessary.  Poultices  or  hot  f(imen- 
tiitions  over  the  larviix  are  alsi*  oscfn?.     In  one  <'asc  in   which  severe 
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.^pg^m  h«(l  rerurred  for  eight  successive  nights  in  ^pite  of  everythiBj 
that  was  tried,  the  child  he\ng  in  greiit  di^tresj?  from  the  dyspnea, 
tntubation  was  performed  wiUi  ini^tant  relief.  TratdKi>t<vmy.  however, 
would  seareelj  be  advisable* 

During  the  day  following  t!ie  first  night  attack,  the  ehihi  should 
he  kefit  in  a  warm  room,  and  it  is  well  ti>  eontinoe  the  ijjerae  in  doses 
iov  munW  to  produce  vomiting.  After  0  i\m,  the  do-^es  should  Ik-  donbleil, 
and  at  betltime  two  grains  of  antipyrin  given.  If  so  treated,  the  symp- 
toms may  not  reeiir  upon  the  second  night,  or  there  may  he  only  the 
lijugh  witlKJUt  the  severe  dyspnea.  The  child  should  l>e  confined  to 
the  house  for  two  or  thrc^e  days  after  one  of  these  attacks,  the  drugs  be- 
ing gradually  reduced ;  but  the  ajitipyriu  should  be  given  at  bedtime 
for  tliree  or  four  suceessive  nights. 

To  prevent  a  repetition  of  the  attacks  and  remove  the  tendency  to 
them,  it  is  most  important  that  the  child  shoukl  have  plenty  of  fresh  air 
and  whi  bathing,  espceially  cohl  sfmnging  about  the  neek  and  chest. 
Everything  which  experience  has  shown  to  bring  on  the  attack  should  he 
carefully  avoided.  Local  causes,  such  as  adenoid  growths  and  hyper- 
trtiphied  tonsils,  should  receive  appropriate  treatment.  (Generally  it  is 
not  necessary  to  exclude  fresh  air  from  the  sle4?ping  nxmi.  Although  an 
iipen  wiruJow  on  a  cold,  damp  night  may  sometimes  excite  an  attack, 
plenty  of  fresh  air  regularly  given  tends  ratbtT  to  dtmuiish  the  suscep- 
tibility. If  the  chihfs  condition  is  poor,  general  tonic  treatment  is  to 
l>e  employed. 

ACUTE  CATARRHAL  LARIT^GITIS 

Acute  laryngitis  is  not  so  frequent  as  the  disease  just  described, 
although  it  is  much  more  severe,  and  may  even  be  fatal.  It  occurs  espe- 
cially in  children  from  one  to  five  years  of  age,  usually  in  the  cold 
season.  Predisposition  to  attacks  is  induced  by  the  same  conditions  as 
in  the  case  of  acute  rhinitis.  Catarrhal  laryngitis  may  be  primary,  w^hen 
it  is  usually  excited  liy  cold  or  exposure,^  or  it  nniy  he  secondary  to 
measles,  influenza,  scarlet  fever,  or  other  infectious  diseases.  It  may 
also  be  of  traumatic  origin,  from  the  iuhalation  of  steam  or  irritiiting 
gases. 

'The  following  cjise  is  a  (rood  ilhjstration  of  a  severe  attack  excited  by  cold: 
A  rutber  delicate  infant,  eight  months  old,  wiis  taken  out,  with  very  scanty 
covering,  on  a  raw  I3ecetnber  day.  In  a  few  hoiiri?  boar§eneas  and  stridor  were 
noticeci,  and  tbe  temperature  was  lOF  F.;  three  hours  later  it  waa  103*  F*, 
and  in  spite  of  the  usual  ren^edies*  which  were  employed  the  dyspnea  had  reached 
»uch  a  degree  as  to  require  intubation.  The  tube  was  worn  only  three  days 
and  the  child  made  a  prompt  recovery. 
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Lesions.— TluTo  is  a  inodL^nitely  inteiii^e  congestion  of  tlie  laryngi^al 
nmruiLs  muinbrane,  sometimes  general  aiul  sometimes  localized.  This 
may  l*e  seen  with  tiie  laryng{>scope,  but  is  not  always  vi^ihle  after  death. 
With  the  foiigestiou  there  are  swelling  and  dryness,  followed  by  increased 
secretion.  In  the  milder  eases  the  process  is  limited  to  the  mucosa.  In 
the  more  severe  eases  it  involves  the  suhiiuicosa  also,  which  is  congested, 
eilemjitous,  and  may  he  infiltrated  with  cells.  The  changes  are  especially 
nuirked  in  the  lymphoid  tissue  of  the  subglottie  region.  The  swelling 
may  he  suflicient  to  produce  a  very  marked  degree  of  laryngeal  stenosis. 
In  many  mild  and  in  all  the  severe  eases  there  is  associated  catarrhal 
intianinnition  of  the  trachea,  and  often  of  tlie  larger  bronchi.  In  young 
rluldrcn  there  is  very  little  tendency  to  edema  of  the  glottis. 

Symptams, — In  the  mild  form,  such  as  that  which  is  usually  seen  in 
older  children,  there  is  hoarseness,  or  even  loss  of  voice,  and  a  laryngeal 
cough  which  is  sometimes  hard  and  teasing  and  always  worse  at  night. 
There  may  be  pain  and  soreness  over  the  larynx.  Constitutional  symp- 
toms are  mild  or  alisent,  the  patient  not  usually  being  sick  eiujugh  to  go 
to  l>ed,  and  often  rebelling  even  at  being  kept  indoorg.  The  duration 
of  the  disease  is  from  four  to  ten  days,  with  a  strong  tendency  to  relapses 
from  slight  causes. 

The  severe  form  of  catarrlial  laryngitis  is  sometimes  preceded  by 
acute  eoryza,  or  tlie  re  may  be  mild  laryngeal  symptoms  for  a  few  days 
before  tile  deveb>pmcnfc  of  the  more  severe  ones.  In  other  cases  the 
rlisease  develops  rapidly  and  severe  symptoms  are  present  within  a  few 
hours  from  the  onset. 

Wiion  the  eas*?  is  fully  develo{)ed  the  voice  is  metallic  and  hoarse, 
aud  occasionally  but  not  usually  lost.  There  is  a  hoarse,  dry,  liarking 
cough,  which  is  wry  distressing,  and  soioctimcs  almost  constant.  Tlie 
cough,  like  llie  voice,  is  stridulous,  an<l  more  or  less  stridor  is  present  on 
inspiration.  There  is  a  slight  amount  of  constant  dyspnea,  but  this  ia 
scarcely  noticeable  uidess  the  chest  is  bared.  Severe  dyspnea  oecura  in 
paroxysms,  usunlly  at  night.  Then,  we  may  get  the  signs  of  obstructive 
dyspnea  similar  to  those  mentioned  in  severe  attacks  of  catarrhal  spasm. 
This  dy^puea  is  chicHy  inspiratory,  but  in  some  eases  it  increases  stead- 
ily from  the  lieginniug  of  the  attack,  and  may  lie  indistinguishatde  from 
that  due  to  membrane.  Constitutional  symptoms  are  usually  present  and 
may  be  severe.  The  temperature  ranges  in  most  cases  from  101''  to 
103°  F,,  but  may  go  to  lOr  or  lO."*"*  F.  The  pulse  is  rapid  and  fidl  and 
respiration  is  aeeelerate<l.  Children  sometimes  complain  of  pain  in  the 
larynx  and  trachea  which  is  increased  by  coughing.  The  symptoms  are 
severe  for  two  or  ^'veii  three  ilnys,  the  fever  continuing  with  moderate 
prostraticuj  and  paroxysms  of  dyspnea,  sometimes  even  attacks  of  guf- 
foctttion  and  cyanosis.    Usually  after  two  or  three  days  there  is  a  grad- 
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mil  8u!)Fiflcnc'o  uf  the  dyspnea  and  the  iiiilanimatory  i^ynipionth,  and  the 
ease  goes  on  to  recovery.  At  other  times  the  inflnmiuation  extends  down- 
ward to  the  large  and  then  to  the  small  hronehi,  and  finally  results  in 
bronrhnpiiennioniu.  The  attack  may  prove  fatal  frotn  laryngeal  obstruc- 
tion due  to  swelling  and  spasm. 

Bia^osis* — This  disease  is  chiefly  to  be  distinguished  from  mem- 
branous laryngitis.  The  onset  of  the  two  diseases  may  l>c  very  similar, 
and  for  the  first  twelve  hours  we  have  no  absolute  means  of  distinguish- 
ing between  them,  except  possibly  by  the  use  of  the  laryngoscope,  which 
is  often  conclusive  in  older  children  but  not  usually  so  in  infants.  All 
cases,  therefore,  should  be  looked  upon  with  a  degree  of  apprehension. 
The  temperature  in  the  catarrhal  is  usually  higher  than  in  the  mem* 
branous  form.  The  dyspnea  is  mainly  paroxysmal*  with  daily  remis- 
sions and  nightly  exacerbations,  and  is  chieOy  inspiratory,  while  that  of 
membranous  laryngitis  is  constant,  steadily  and  often  rapidly  increas- 
ing, and  is  present  both  on  insjiiration  and  expiration.  In  catarrhal 
laryngitis  the  voice  is  not  usually  lost,  but  in  the  membranous  form  this 
is  the  rule.  There  can  he  little  room  for  doubt  when  there  are  enlarged 
glands,  membranous  patches  on  the  tonsils,  and  nasal  discharge,  A^ery 
often,  however,  all  tfiese  evidences  of  diphtheria  arc  wanting,  the  really 
difficult  cases  being  those  in  which  the  process  begins  in  the  larynx.  The 
prevalence  of  diphtheria  and  a  kno\^Ti  exposure  count  for  soraething  in 
favor  of  membranous  laryngitis,  Tf  cultures  from  the  pharynx  show 
the  presence  of  Klehs-Loelller  bacilli,  diphtheria  of  the  larynx  is  certain ; 
but  no  conclusions  can  lie  drawn  from  negative  cultures.  In  catarrhal 
as  well  as  in  membranous  laryngitis  there  may  be  extreme  dyspnea, 
cyanosis,  pallor,  prostration,  and  even  death. 

Pro^osisw — This  dejiends  somewhat  upon  the  cause  of  the  disease 
and  also  upon  the  age  of  tlu^  patient.  It  is  mu<-h  worse  when  it  is  sec- 
ondary to  measles  or  scarlet  fever.  It  is  better  in  children  over  three 
years  of  age  than  in  infants,  also  when  the  general  condition  of  the 
child  is  good.  The  prognosis  in  severe  catarrhal  laryngitis  should  always 
be  guarded,  not  only  on  its  own  account,  but  also  because  it  is  impoe- 
sihln  at  first  to  be  certain  that  the  ease  is  not  one  of  membranous 
laryngitis. 

Treatment. — In  all  cases  children  affected  are  to  be  kept  in  bed,  and 
the  tcmpi»rature  of  the  rrwm  sliould  iie  between  70^  and  72*^  F*  The  diet 
should  be  light  and  fluid,  and  the  bowels  should  be  freely  opene<l,  A 
hot  nnistard  foot  bath  should  be  given  at  the  outset.  Antipyrin  (one 
grain  every  two  hours  to  a  child  two  years  old)  is  useful  if  there  is 
much  spasmodic  dyspnea.  For  this  synifdom  emetics  are  beneficial, 
given  as  in  catarrhal  spasm.  The  use  of  i|)ecrtc  and  squills  in  smaller 
doses  than  is  reqiiircd  for  emesis  (five  drops  each  of  the  syrups  of  ipecac 
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aod  squills  every  two  bourse)  niay  give  relief,  especially  in  the  early  stage, 
when  the  rough  is  <lry,  hanl,  aiul  t*evere« 

All  the  remedies  mentioned  are  to  lie  regarded  as  accessories  to  the 
essential  treatnuent,  uhieh  eongists  in  the  use  nf  inhalations.  The  child 
should  he  plaeed  in  a  tent  into  which  steam  is  iutrodueed  from  a  croup 
kettle.  Simple  steam  may  be  uged,  or  pine  needle  oil,  eampouud  tiiieture 
of  benzoin,  lime-water,  or  ereosote  mny  be  added.  In  moderately  severe 
cases  inhalations  shoidd  he  used  for  fifteen  nnuntes  every  two  hours; 
in  very  severe  ones  they  should  be  continued  the  greater  part  of  the 
time.  Poultices  or  hot  fomeiitattons  may  he  applied  over  the  kr}mx. 
Helief  is  sometimes  obtained  by  using  counter-irritation  by  mustard. 
In  our  experience  the  local  use  of  cold  is  very  unsatisfactory,  on  account 
of  the  dirticnlty  of  applying  it  properly,  and  the  objection  to  it  on  the 
luirt  of  young  ehihlren.  Stimulants  may  he  rt^uired  late  in  the  disease, 
the  amount  of  prostration  being  the  guide  to  their  use. 

In  eases  of  extreme  dyspnea  operative  interferr^ncr  may  he  needed. 
It  is  required  more  often  in  infants  and  young  efnhlren  than  in  those 
who  arc  older;  Opinions  will  tif  course  differ  as  to  when  the  dyspneji 
has  reached  the  danger  piiint.  One  should  not  wait  for  general  cyanosis. 
If  pallor,  marked  prostration,  and  st^eaflily  increasing  dyspnea  are  pres* 
ent  the  ease  should  not  be  allowed  to  go  on  without  interference,  even 
though  one  may  be  perfectly  sure  that  it  is  one  of  catarrhal  inflam- 
mation only.  The  severity  nf  tlie  dyspnea  is  , the  only  gui<k^;  cases  at 
autopsy  may  turn  out  to  be  catarrhal,  which  were  regarded  during 
life  as  undoubtedly  rnemltranous.  If  intubation  is  done,  the  tube  can 
generally  be  dispensed  with  in  two  or  three  days,  l?onvaleseenee  is 
usually  rapid,  but  there  is  danger  of  recurring  attacks  during  the 
remainder  of  the  cold  sca8*>n. 


SUBMUCOUS  LARYNGITIS-ErKMA  ciK  I  HK  GLOTTIS 


These  two  c^onditions  are  not  quite  identical,  although  they  iire  closely 
associated  and  may  t>e  conveniently  considered  together.  They  are  both 
rare  in  early  life.  In  true  edema  of  the  glottis  tfiere  is  simply  a  drop- 
sical  effusion  into  the  subrauc*ous  cellular  tissue  of  the  aryteno-c*piglottie 
folds,  causing  them  to  project  as  large  rounded  swellings  on  either  side 
of  the  superior  isthmus  of  the  larynx.  They  may  be  of  sutlicient  size 
to  cause  serious  or  even  fatal  obstruction  U^  respiration.  With  the  laryn* 
go8co|>e  they  appear  as  pale- red  tumors,  lying  usually  in  contact  neiir 
the  bas<}  of  the  tongue*  By  the  finger  tlieir  pn^sencc  can  he  quite  readily 
distinguished.  Edema  of  the  glottis  occurs  principally  in  the  late  stages 
of  nephritis. 
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lu  tlie  ijiilainiiintury  form  ut  cdonia,  ur  true  submucous  laryngitis, 
there  h  the  same  mri  of  swell in|^  of  the>?o  i^trurtiires,  hut  in  this  case 
it  is  due  to  soiuo  aettve  iiiHamTnutioii  in  tlie  iiei^^UMirlioml.  The  swell- 
ing is  partly  from  the  edeiua  aud  partly  from  cell  in  filtration.  Usually 
all  the  parts  surronuding  the  upper  ojjening  of  the  larynx  are  in  a  state 
of  acute  iutlfiiumation.  7'he  ei>iglottr8  may  he  swfdleu  to  the  thickness 
of  a  finger  and  easily  seen  hy  depressing  the  tongue. 

The  exciting  eauses  may  he  the  mechanical  irritation  of  a  foreign 
body*  the  inhalation  of  steam  or  irritating  ga^ses,  erysijtcks  of  tlie  neck, 
primary  catarrhal  laryngitis,  or  retropharyngeal  abscess. 

The  symptorns  consist  of  great  inspiratory  dyspnea  with  attacks  of 
sniToc-ation,  while  expiration  may  be  quite  easy.  In  true  edema  there 
are  in  addition  the  symptoms  of  the  primary  disease.  In  the  inflamma- 
tory form  there  are  the  evidences  of  local  inflammation^ — lioarseness. 
cough,  pain,  and  dilficulty  in  swallowing.  A  positive  diapiosis  may  be 
made  by  a  digital  cAamination.  The  symptoms  may  develop  with 
great  rapidity  in  either  variety,  ami  frequently  prove  fatal  in  a  few 
hours. 

The  treatment  of  true  edema  consist.s  in  scarification  or  multiple 
puncture,  tlie  application  of  ice  externally,  and  even  the  swallowing  of 
iee;  in  the  inflammatory  form,  in  addition^  local  blood-letting  l)y  leeches 
and,  as  a  last  resort,  tracheotomy.    Intubation  is  useless  in  either  form. 


CHEONIC  LARYNGITIS 


The  following  varieties  are  seen:  (1)  A  simple  form  usually  asso- 
ciated with  adenoid  vegetations  of  the  pharynx;  (2)  luberculous;  (3) 
syphilitic:  (4)  that  associated  with  new  growths. 

1.  With  Adenoid  Growths  of  the  Pharynx. — This  is  not  nncom* 
mon.  A  slight  supcrllcial  catarrhal  inihimmation  develops,  the  symptoms 
of  which  may  continue  for  many  months.  These  cases  are  often  treated 
for  a  long  time  unsuccessfully  by  the  use  of  sprays,  inhalations*  ete„ 
but  the  symptoms  disapjiear  rapidly  after  the  removal  of  the  adenoid 
growths.  Similar  symptoms  nniy  be  associated  with  hypertrophic 
rhinitis.  In  this  also  the  treatment  should  be  directed  to  the  primary 
condition. 

2.  Tuberciilom  Laryngitis,— This  belongs  to  later  childhood,  and  is 
rare  even  then.  In  infancy  it  is  almost  unknown.  Rheindorf  has  re- 
ported a  ease  in  a  child  of  thirteen  months,  which  was  regarded  during 
life  as  syphilitic,  but  was  shown  by  autopsy  to  be  tuberculous.  Of  six- 
teen cases  in  children,  reported  by  Rilliet  and  Barthez,  none  occurred 
during  the  first  three  years,  and  only  four  before  the  seventh  year.    The 
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larynx  alone  may  be  affected,  or  the  larynx  and  trachea^  or  the  larynx, 
trachea,  and  lungs.  Pulmonary  tuberculosis  is  usually  found  to  be 
present  at  autopsy,  even  though  there  may  have  been  no  pulmonary 
symptoms.  Demme  has  reported  a  case  of  tuberculous  laryngitis  in  a 
boy  of  four  years  whose  lungs  were  healthy,  death  resulting  from  tuber- 
culous meningitis. 

The  symptoms  are  hoarsenesa,  aphonia,  laryngeal  cough,  and  muco- 
purulent, sometimes  bloody,  expectoration.  The  sputum  may  contain 
tubercle  bacilli.  •  With  the  laryngoscope  tuberculous  deposits  may  be 
seen,  but  more  frequently  there  is  tuberculous  ulceration  of  the  mucous 
membrane.  In  children  this  is  usually  superficial,  the  deep  destructive 
ulceration  seen  in  adults  being  very  rare. 

It  is  to  be  differentiated  from  syphilis  chiefly  by  the  general  symp- 
toms, as  the  laryngoscopic  appearances  may  be  very  similar.  Local 
treatment  is  seldom  necessary  and  only  with  older  children.  It  should 
be  in  the  hands  of  a  specialist. 

3.  Syphilitic  Laryngitis. — In  the  early  stage  of  syphilis  the  larynx  is 
often  the  scat  of  a  catarrhal  inflammation,  which  presents  nothing  espe- 
cially characteristic  except  its  protracted  course.  The  laryngitis  of  late 
hereditary  syphilis  is  quite  rare,  and  is  likely  to  be  overlooked  because 
of  the  difficulties  in  the  way  of  a  thorough  examination,  and  because  the 
disease  is  usually  painless. 

Strauss  has  collected  fourteen  cases  between  the  ages  of  three  and 
fifteen  years,  and  added  three  of  his  own.  He  states  that  deep  seated 
processes  are  much  more  rare  than  among  adults.  The  parts  most  fre- 
quently affected  are,  first,  the  epiglottis ;  secondly,  the  aryteno-epiglottic 
folds;  thirdly,  the  posterior  laryngeal  wall.  The  epiglottis  was  involved 
in  twelve  of  fourteen  cases.  Usually  there  was  only  perichondritis;  in 
the  more  severe  cases  there  was  partial  or  complete  destruction  of  the 
cartilage.  In  four  cases  papillomatous  masses  were  seen.  In  five  cases 
the  process  extended  from  the  epiglottis  to  the  epiglottic  folds  of  one 
or  both  sides.  In  several  instances  the  superior  vocal  cords  were  thick- 
ened from  hyperplasia,  and  occasionally  small  tumors  were  formed. 
In  only  one  case  was  there  ulceration  of  these  folds.  Changes  in  the 
vocal  cords  and  the  arytenoid  cartilages  were  rare,  occurring  only  with 
extensive  inflammation.  The  symptoms  are  those  of  chronic  laryngitis: 
hoarseness,  sometimes  aphonia,  and  in  a  few  cases  chronic  laryngeal 
stenosis.  The  diagnosis  can  be  made  only  by  means  of  the  laryngoscope. 
In  most  of  the  cases  there  are  present  ulcerations  of  the  palate  or  uvula, 
or  scars  from  previous  ulcers;  sometimes  the  disease  extends  into  the 
nose.  Serious  symptoms  often  result  when  to  old  syphilitic  lesions  there 
is  added  acute  laryngitis  or  edema. 

In  addition  to  the  usual  constitutional  remedies  for  syphilis    and 
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to  tile  mean8  unlijiarily  employed  for  the  relief  of  ihroiiic  hirvri^^ito?. 
intiiUition  may  be  reqiriretl  in  these  ease^  for  the  relief  of  laryngeal 
fitenoeis.    The  tuh^  must  usually  be  worn  for  many  mouths. 


NEW  GROWTHS 

New  growths  of  the  larynx  are  not  very  rare  in  children.  Excluding 
the  granulations  which  follow  the  use  of  the  tracheal  cainihi,  the  only 
ciue  that  is  likely  tu  he  met  with  h  [lapilhmia.  This  may  ocrur  even  in 
infancy.  Aceording  to  U^iurhfutis,  the  nnijority  of  the  cases  hegin  dur- 
ing the  first  year,    Boys  are  more  frequently  affected  than  girls. 

Tlie  t^ymptnms  depend  u|K)n  t!ie  nize  and  Iwatiou  of  the  tnmur.  The 
earlier  manifestations  are  usually  ascriljed  to  ehroidc  laryngitis.  There 
is  hoarseness,  sometimes  loss  of  voice,  and  a  paroxysmal  con^h;  later. 
dyspnea  develops  whicli  oftt*n  increases  hy  jjaroxysms.  The  symptoms 
are  slowly  progressive,  and  it  uiay  he  several  months  hefore  they  are  suf- 
ileiently  severe  to  attract  special  attention.  A  iKJsitive  diagnosis  is  made 
only  hy  the  laryngoscopt^.  There  is  swu  a  whitish  granular  tumor  or 
tumors,  sometimes  pedunculated,  sometimes  with  a  hroad  hase,  which 
may  be  attached  to  any  part  of  the  larjTix,  The  prognosis  is  nsually  seri- 
ouB  on  actwint  of  the  danger  of  l>roui"hopneutnonia  after  operation. 

The  treatment  of  these  cases  belongs  to  the  specialist.  Operative 
removal  of  these  papillomata  usually  results  in  their  recurrence  in 
increascfl  numbers.  For  this  reason  o|M.\rations  through  tlie  mouth  have 
been  largely  given  up.  Papillonintons  tumors  will  often  disappear  en- 
tirely if  complete  rest  for  the  larynx  is  secured  by  means  of  tracheotomy ; 
hut  the  tobe  nmst  he  worn  for  from  six  months  to  a  year.  T^jMlium  has 
been  used  in  a  few  instanrcs  with  brilliant  results,  tiie  tym<»r  disappear- 
ing after  a  single  applii^tion  and  not  reeurring;  but  extensive  citntriza- 
tion  has  also  been  reported. 


FOREIGN  BODIES  IN  THE  LARYNX  AND  BRONCHI 


The  aspiration  of  foreign  Bubatances  into  the  larynx  is  not  an  un- 
ciunmon  accident  in  children.  It  usually  Inippens  from  an  attempt  to 
cough,  laugh,  or  cry  while  the  child  has  Bomething  in  his  mouth.  If 
the  bi>dy  is  sharp  and  irregular,  like  a  pin,  the  shell  of  a  nut,  or  a  frag- 
ment of  bone,  it  is  liable  to  Intoiuc  impa<'ted  in  the  larynx.  If  smrxith, 
like  a  pc*a  or  u  bead,  it  is  usually  drawn  intti  one  of  the  bronchi,  generally 
the  right. 

When  the  body  enters  the  larynx  there  is   immediately  excited  a 
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violent  paroxysmal  cough,  with  dyspnea  amounting  almost  to  suffoca- 
tion. Often  the  body  is  dislodged  by  this  initial  attack  of  coughing. 
If  it  becomes  impacted  in  the  larynx,  it  may  cause  sudden  death  by 
occluding  the  glottis;  elsewhere  it  may  excite  acute  laryngitis,  usually 
of  considerable  severity. 

The  impaction  of  a  foreign  body  in  one  of  the  primary  bronchi,  or 
one  of  the  lobar  divisions,  is  indicated  by  cough  and  a  severe  localized 
pain  in  the  chest.  There  may  be  expectoration  of  blood.  On  auscultat- 
ing the  chest,  there  is  found  an  absence  of  respiratory  murmur  over  one 
lung  or  one  lobe,  according  to  the  situation  of  the  foreign  body.  Percus- 
sion usually  gives  marked  dulness,  the  signs  thus  suggesting  pleural 
effusion;  or  there  may  be  increased  resonance,  which  may  even  be 
tympanitic,  owing  to  diminished  tension  in  the  part  of  the  lung  involved 
and  to  the  emphysema  which  rapidly  develops  in  the  surrounding  lung. 
If  the  foreign  body  remains  impacted  in  one  of  the  bronchi,  it  usually 
excites  a  localized  inflammation,  which  may  terminate  in  the  formation 
of  an  abscess.  This  may  result  fatally,  or  there  may  follow  a  prolonged 
illness,  with  hectic  symptoms  resembling  pulmonary  tuberculosis;  and 
finally,  after  weeks  or  months,  the  foreign  body  may  be  expelled  by 
an  attack  of  coughing,  and  the  patient  recover  completely.  In  other 
cases  no  abscess  develops  but  there  are  repeated  attacks  of  acute 
pneumonia  which  never  entirely  resolve  so  that  chronic  pneumonia 
of  an  intense  degree  develops.  The  general  health  is  greatly  inter- 
fered with  and  the  child  usually  succumbs  to  one  of  the  recurrent  acute 
attacks. 

The  diagnosis  of  a  foreign  body  in  the  larynx  is  made  by  the  sudden- 
ness of  attack  and  the  violence  of  the  early  symptoms.  In  older  chil- 
dren the  body  may  bo  seen  with  the  laryngoscope,  but  in  young  children 
this  is  very  diflicult.  The  position  of  a  metallic  or  solid  body  may  be 
revealed  by  the  X-ray.  The  prognosis  is  always  doubtful,  and  depends 
upon  the  nature  of  the  foreign  body  and  the  iM)int  at  which  it  has  been 
arrested.  The  usual  cause  of  death  either  with  or  without  operation  is 
bronchopneumonia. 

The  first  thing  to  he  tried  is  inversion  of  the  patient.  By  this 
means,  assisted  by  the  cough,  the  foreign  body  is  not  infrequently  ex- 
pelled even  though  it  has  passed  below  the  larynx.  The  symptoms  of 
laryngeal  obstruction  may  call  for  immediate  tracheotomy  or  laryn- 
gotoniy,  intubation  not  being  applicable  to  these  cases.  If,  after  trache- 
otomy, the  foreign  body  can  he  located  in  the  larynx,  but  can  not 
be  extracted  through  the  tracheal  wound,  th(*  thyroid  cartilage  should 
he  divided  in  the  nuMJiiui  line.  The  removal  of  a  foreign  body  from  the 
bronchi  or  the  tracheal  bifurcation  should  he  attempted  only  by  one 
skilled  in  bronchoscopy. 
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CHAPTER  III 
DISEASES  OF   THE  LUNGS 


THE  PECULIARITIES  OF  THE  LUNGS  IN  INFANCY  AND  EARLY 

CHILDHOOD 

Thorax. — The  general  shape  of  the  thorax  is  somewhat  cylindral, 
the  conical  or  dome-shape  of  the  adult  thorax  not  being  attained  until 
puberty.  The  antero-posterior  and  the  transverse  diameters  are  neaii? 
equal  in  the  newly  born,  but  after  the  third  year  the  transverse  diameter 
is  always  greater,  the  difference  increasing  steadily  up  to  adult  life.  On 
account  of  the  shape  of  the  chest,  the  lungs  are  situated  rather  moR 
posteriorly  in  the  infant  than  in  the  adult. 

The  thoracic  walls  are  very  elastic  and  yielding,  owing  to  the  carti- 
laginous condition  of  a  large  part  of  the  framework.  They  are  relati?^ 
thinner  than  in  the  adult,  chiefly  from  the  imperfect  development  of  the 
thoracic  muscles.  The  greater  part  of  the  thickness  of  the  thoracic  wilU 
is  due  to  the  deposit  of  fat,  generally  abundant  in  well-nourished  in- 
fants; but  where  the  fat  is  scanty  the  walls  are  extremely  thin.  The 
capacity  of  the  thorax  is  considerably  encroached  upon  by  the  high  pori- 
tion  of  the  diaphragm,  the  large  size  of  the  thymus  gland,  and  the  fre- 
quent distention  of  the  stomach  and  intestines. 

Bespiration. — According  to  Uffelmann,  the  rapidity  of  respiratioa 
during  sleep  at  the  different  ages  is  as  follows : 

At  birth 36  per  minute. 

At  the  end  of  the  first  year 27    **        ■ 

At  two  years 25    **         ■ 

At  six  years 22    "         ■ 

At  twelve  years 20    *         ■ 

During  waking  hours  this  rate  is  very  materially  increased,  and 
from  comparatively  slight  disturbance  it  may  be  nearly  twice  as 
rapid. 

The  type  of  respiration  in  infants  is  diaphragmatic,  and  it  continues 
to  be  chiefly  so  until  after  the  seventh  year,  when  the  costal  clement 
gradually  becomes  more  and  more  prominent.  The  rhythm  of  respira- 
tion is  easily  disturbed.  In  very  young  infants  the  regular  rhythm  is 
seen  only  in  sleep.  The  lungs  do  not  always  expand  equally;  at  certain 
times  and  in  certain  positions  respiration  may  be  carried  on  for  a  few 
moments  almost  entirely  with  one  lun<T:.  For  some  moments  it  may  be 
very  superficial,  and  then  quite  dc(»i).    1'Iie  length  of  the  interval  between 
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iiisj»initiori  ami  expiration  varios  riiiK-h  at  difTerent  tinirg,  Hegular 
rhythiiiiml  rrs|iinitit>n  is  iint  fully  t'stal»liislHs]  hi-fort*  the  eutl  uf  the 
second  year.  After  this  time  disturbances  of  rhythm  are  due  ehiefly 
to  prdriKumry  or  eerehral  dii^oage ;  hut  in  hifaney  quite  marked  irregn- 
larity  may  Imve  little  or  no  signiticam-e.  It  is  very  i^onunou  in  all 
astlienic  eouditions. 

Structure. — As  compared  with  the  adult,  the  traohea  of  the  young 
chiltl  h  lar^^'er;  the  hronehi  are  larger  and  oetiipy  a  greater  Kpaee;  the 
air  cells  are  much  snmller  and  occupy  \q»s  space;  and  the  interstitial 
tissue  is  mueh  more  ahundant 

Physical  Examinatioii.^This  rec]uirea  tact  and  time,  hut  yields  re- 
sults which  are  qnite  as  satisfatiory  as  in  adults.  It  should  1h"  uniler- 
taken  oidy  in  a  rotun  having  a  tem[>eratiire  of  ahout  TO*'  R,  or  heforo 
an  open  fire. 

Inspection, — This  should  he  made  with  the  chest  bare.  There  should 
he  noted,  the  shape  of  the  chest,  the  presence  of  deformities  from  rickets, 
the  want  of  symmetry  in  the  two  sides,  bulging  of  the  intcrcostHl  spaces, 
whether  the  two  lungs  expand  equally  or  not,  nlm  variations  In  rhythm, 
imd  the  presence  and  extent  of  any  rcn-ession  of  the  soft  parts  or  bony 
walls  as  an  indication  of  obstructive  dyspnea. 

Palpaiion, — This  also  should  be  made  npon  the  bare  skin,  always 
with  the  hand  well  warmed.  Although  we  can  not  get  the  fremitus  of 
the  ordinary  voice,  we  can  get  that  of  the  cry.  Tills  is  usmdly  more 
intense  than  in  adults,  on  account  of  the  thinness  of  the  chest  walls.  We 
frequently  get  a  bronchial  fremitus — a  vibration  produced  by  mucus  in 
the  tubes.  The  position  of  the  apex  beat  of  the  heart  should  be  deter- 
mined, it  being  remembered  that  in  infancy  this  is  normally  in  the 
mammary  line,  or  just  inside  of  it,  and  usually  in  the  fourth  intercostal 
space. 

Percufmon. — For  the  examination  of  the  back,  the  child  may  be  laid 
face  downward  upon  the  nurse's  lap,  or  be  seated  upon  her  arm.  For 
the  front  and  the  lateral  regions  of  tiie  diL^ist,  the  child  is  most  c*on- 
veuiently  placed  upon  his  side  across  a  hard  pillow.  The  percussion  blow 
must  be  light,  either  with  a  single  finger  or  a  small  percussion  hanuner. 
Percussion  should  be  made  both  during  inspiration  and  expiration.  The 
normal  percussion  note  is  somewhat  tympanitic,  this  bi»ing  due  to  the 
relatively  large  bronchi  and  the  thin  chest  walls.  This  note  is  exag- 
gerated in  the  interscapular  region  and  Wneath  the  clavicle,  especially 
upon  the  right  side.  Here  cracked-pot  resonance  may  be  obtained  even 
in  health. 

AwtcuJialion. — This  may  he  practicetl  with  the  naked  ear  or  with  the 
stethosco|)e.  A  slethoscope  is  absolutely  nec*»s4;ary  for  a  thorough  exam- 
ination of  the  apices  of  the  lungs  in  front  and  thd  axillary  regions. 
17 
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^los>t  iAuh]vvn  are  los8  friiffiteiiM  l>v  tin*  iiiHtrimiont  than  l»y  Ww  head  of 
the  physiriaii  diiriiij^  niiterior  austiiltiilion. 

The  normal  respiratory  nuirnmr  of  tlie  infant  i>'  frenerally  deeoribed 
m  ^'puerile,"  Tii  quality  this  hn^  lnvn  likened  to  the  bronchial  breath- 
ing i>f  the  adidt,  hut  tlie  reseinhhuite  is  luA  a  very  close  one.  It  is  rude, 
rather  loud,  and  seems  very  near  the  ear.  Its  peeidiar  character  ig  due 
to  the  fact  that  the  tracheal  and  bnuichiat  sounds  are  more  disiiiu-t, 
becanse  not  transmitted  ihrou^li  so  thick  a  layer  of  liuijEf  and  chest  wall. 
It  16  especially  loud  in  the  Tegiont?  where  the  Itroiu-hi  are  enperficial,  as 
lietvveen  the  shouhler-bhides  and  beueath  the  clavicles,  particularly  of 
tiie  right  side,  \  viirt'tni  ixunparison  of  the  two  sides  of  the  rhest  will 
generally  enable  an  observer  tfj  avoi<l  errors.  The  irregularity  of  rhythm 
whfi'b  oc'fors  frcmr  sli^Jht  causes  shtmld  be  rcmcnibercd,  anil  the  infant's 
p4»sition  changeil  several  times  ilnring  ausrultatiiin,  to  avuid  the  mis- 
take ii(  attai'Inng  ttto  much  importance  to  a  feeble  respiratory  murmur 
lit  one  side. 

t)u  account  of  the  thinness  of  the  chest  walls,  there  is  dit!iculty  in 
distinguishing  between  rales  produced  in  the  bronchi  and  pleuritic  fric- 
tion souTuls*  Before  drawing  any  inference  from  the  auscultatory  signs, 
btitb  lungs  must  be  exannned  for  several  minutes,  changing  the  cbihfs 
position,  and  often  inducing  a  cry  or  compelling  a  deep  inspiration  by 
utber  means,  in  order  to  liring  out  signs  which  otherwise  may  hi}  over- 
looked. As  auscultation  is  extremely  dithcult  or  imiH\ssil>Ie  in  a  crying 
infant,  this  part  of  the  physical  examination  should  be  made  first  if  the 
child  is  (pi let,  since  upon  it  we  must  chielly  dcpenrl  for  diagnosis.  In- 
spe<tiun  aritl  j^crctissitui  can  be  dc^fcrred  until  later. 

Peculiariticfl  in  Disease.^There  are  several  peculiarities  connected 
with  the  respiratory  c^rgaus  in  infancy  and  early  chiblhtMnl  which  nmst 
be  constantly  borne  in  nnnd  in  studying  their  diseases.  The  muscular 
development  of  the  thoracic  wall  is  feebK\  The  soft,  yielding  character 
of  the  thoracic  framework  causes  the  chest  to  sink  in  readily  from  at- 
mospheric pressure  whenever  there  is  obstructive  dyspnea,  On  account 
of  the  small  size  of  the  air  vesicles,  acute  c^jngestion  may  interfere 
with  their  function  almost  as  c*ompletcly  as  does  consolidation.  Because 
of  the  delicate  walls  uf  the  air  vesicles,  emphysema  is  readily  produced 
in  obstruetive  dyspn*»a,  Imt  it  is  rarely  permanent.  There  is  a  tendency 
to  collapse,  either  on  the  part  of  lolndes  or  groups  of  lobules,  but  very 
rarely  of  an  entire  1o1k\  This  is  a  much  less  important  factor  in  the 
production  of  symptoms  in  acute  pulmonary  disease  than  many  writers 
wuuld  lead  us  to  suppose.  The  tendency  of  inflammation  lo  spread  from 
the  large  to  the  small  bronchi  is  much  greater  than  in  adults.  In  all 
forms  of  pulmonary  disease  the  rafudity  of  respiration  is  much  greater 
tium  in  adults.     Areas  of  et^nsolidatmn  often  exist  without  aj^preciable 
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changes  in  ihe  pcrcusstion  note,  btHause  tiiey  are  supcriicial  and  are  sur- 
rounded by  healthy  or  emphysematous  lung.  Flatness  should  always 
suggest  tlie  presence  of  fluid. 

Probably  the  most  cuiniuou  mistakes  are  to  eonfooufl  hrouchitil  rales 
with  frietion  sounds,  exaj^gerated  puerile  breathing  with  hronehial  breath- 
ing, and  to  overlook  the  existence  of  fluid  because  of  llie  presence  of 
bronchial  breathing. 


ACUTE  CATARRHAL  BRONCHITIS 


Acute  catarrhal  broneliitis  is  oue  of  the  moi^i  frequent  conditions  for 
which  the  physician  is  culled  upon  to  pregeribe  in  children,  ll  octurs  at 
all  ages,  from  early  infancy  up  to  puberty.  Its  f requ en cy,  however, 
diminishes  steadily  after  the  second  year.  The  predisposition  to  acute 
bronchilis  exists  with  the  same  constitutional  conditions,  and  is  actjuired 
in  the  same  manner  m  the  pre<lisposition  to  the  acute  catnrrbal  inflam- 
mations of  the  upper  respiratory  tract.  (8ce  Acute  Rhinopharyngitis.) 
Bronchitis  is  very  commtui  in  childreji  who  arc  suffering  from  rickets  and 
malnutrition.  It  is  nnnh  more  frequent  in  the  cold  months,  esi>ecially 
in  the  late  winter  and  early  spring,  when  there  are  sudden  atmospheric 
changes  and  high  winds.  The  presence  of  large  tonsils  and  adenoid 
vegetations  of  the  pharynx  are  important  predisposing  causes. 

Bronchitis  may  be  a  primary  or  a  secondary  disease.  The  primary 
form  is  excited  by  cold,  exposure  with  insulficient  clothing  in  severe 
weatlier^  wetting  of  the  feet,  or  chilling  of  the  surface  in  any  manner. 
Under  these  conditions  it  may  occur  alone,  or  be  assoeiateiJ  with  or 
preceded  by  acute  catarrh  uf  the  nose,  pharynx,  or  larynx.  In  rare  cases 
it  is  iiuisi'd  by  the  inhalation  tif  irritants.  Bronchitis  is  an  almost  in- 
variable accompaniment  of  measles  and  influenza.  It  is  very  common 
in  pertussis,  in  scarlet  and  typhoid  fevers,  and  diphtfu^ria,  and  muy 
ovvur  in  any  acute  infe4'tiouB  disease;  it  also  tH>niplicatcH  pneumonia  and 
[pleurisy.  The  nucroorganisms  associated  with  bronchitis  are  chiefly 
the  staphylococcus  aureus  and  the  pneunKXH>ccus,  often  in  combination; 
next  in  importance  are  the  strei)tococcus  and,  especially  in  protracted 
eases,  the  influenza  bacillus. 

leiiona. — Acute  catarrhal  bronchitis  is  an  inflammation  of  the 
mucous  nn-mbrane  of  the  bronchi.  As  a  rule  it  is  bilateral,  botli  sides 
being  involved  to  the  same  degree.  Localized  bronchitis  is  secondary  to 
some  other  patlioU)gical  process  in  the  lungs,  usually  tuberculosis,  old 
pleuritic  adhesions,  or  pneumonia.  In  acute  bronchitis  only  the  larger 
tubes  may  bo  afTected,  this  usually  being  complicated  with  inflammation 
of  the  trachea  (ordinary  tracheobronchitis) ;  or,  in  addition,  the  process 
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may  extend  to  the  medium-fiized  tubes  (severe  bronchitis) ;  or^  in  infants 
cspecjally,  it  may  extend  to  the  smallest  tulies  (capillary  bronchitis?). 

In  the  lafit^mentioned  form  there  are  invariably  dianges  in  the  zones 
of  air  vesieles  surniin»ding  the  bronchi,  and  the^?  eai?es  are  therefure 
more  properly  classed  as  bronchoj)neuniania.  In  the  first  furni  the  in- 
rtamrnation  h  feUfKTfuial.  and  atfeet^  only  the  nuuuus  nii'mitraiie  of  thi* 
hronehi.  In  tlie  sen«iid  form  it  may  involve  tlie  entire  thukiicss  of  tlir 
broueliial  wall,  and  in  the  tliird  form  it  does  so  regularly. 

The  p«lliolo^'i«/al  ehatijires  consist  in  eon<i^estion  and  gwelhng  uf  tbe 
mucous  membrane,  desquamation  of  the  epithelium,  and  an  exudation  of 
mu€us  and  pus  eelk.  At  autopsy  the  injeetion  of  the  mucous  membrane 
18  usually  distim-t ;  ]»us  and  umeus  cover  the  surface  of  rhe  larger  bronchi, 
and  by  pressure  imze  from  the  cut  extremities  of  tiie  smaller  tubes.  The 
chief  lesion  of  the  walls  of  the  bronchi  consists  in  an  infiltration  with 
leucocytes.  lu  infnnts  dying  from  bronchitis,  the  lungs  are  much  more 
frequently  emphysematous  than  ajjlapsed.  In  fact  tbe  readiii*'ss  with 
which  empbyscuHi  occurs  in  bronchitis  is  one  of  its  distinguishing  feat- 
ures in  infuniy.  However,  tliis  is  rarely  jKTmanent  hut  usually  sub- 
sides ra))iiny  after  the  acute  attack  is  over.  There  is  swelling  of  the 
lymph  nodes  at  tlie  root  of  the  lungs»  which  iu  most  of  the  aetite  easea 
is  slight,  but  ill  protracted  eases,  and  after  recurring  attacks,  may  Im 
quite  marked. 

Symptoma. — It  is  convenient  to  consider  separately  the  symptoms  in 
infants  and  in  ohlcr  children. 

The  BuoNciiiTis  of  Infants.— L  The  Mild  Form  (Bronchitis  of 
the  Larfjrr  I'uht.s,) — ^The  onset  is  generally  gradual*  and  the  symptoms 
of  bront^hilis  may  be  prece*Ied  by  those  of  catarrli  of  tbe  nose,  pharynx, 
or  larynx.  The  cluinge  in  tbe  character  of  the  tt)ugh,  the  slightly  ae- 
eelcratcd  brealliing,  and  a  further  rise  in  temperature,  iiulicate  an  ex- 
tensiim  to  the  bronchi.  'J'he  t^cnigh  may  be  c^tuistant  and  si^vere,  or  very 
slight.  There  is  no  expectoration.  The  secretions  are  usually  cougl»ed 
up  iuto  the  mout)i  or  pharynx,  and  swallowed.  This  sonu^trmes  excites 
vomiting.  At  other  times  the  mucus  is  coughed  only  into  the  tnichca 
or  larynx,  and  aspirated  again  into  the  lungs.  The  respirations  are  from 
forty  to  tifty  a  minute,  ajid  often  accompanied  by  a  rattling  sound,  due 
to  mucus  in  the  large  bronchi  or  trachea.  The  general  symptoms  are 
not  severe,  and  unless  the  infant  is  very  young  or  very  delicate  no  ap- 
prehension need  lie  felt  as  to  the  outcome.  The  temperature  is  generally 
from  100**  to  102^  F.  for  two  or  three  days,  then  below  lOU'^*  F.  A  mod- 
ertite  amount  of  restlessness  de|x»ndent  upou  the  severity  of  tbe  cough, 
aiitircxia,  and   Hjmctimes   vomiting  and   diarrhea,  are   usually   present. 

The  physical  signs  in  the  first  stage  are  dry,  sonorous  rales  over  the 
wliolc  clicst.     A  little  later  these  give  place  to  coarse  mucous  rales  heard 
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pvervwhero,  but  especial I3'  distinct  iK'tweon  the  ^rapulae  nnd  in  the  infni- 
chiviiuhir  regions,  ()j»  palpatkm  iIhtc  is  lusiially  h  nmrkcd  lironrliial 
freiuitiit;.  Often  tliere  h  nut  erujugli  (IvHpuuii  to  cHuse  rt.H;e8sit>n  of  the 
mti  parts  of  the  eliest.  t'«let*8  the  ths^eafte  extends  to  the  smaller  broiiehi 
and  the  air  vesieles,  the  ilhieyis  U!=ually  lasts  almnt  a  week.  Coarse  rales 
in  the  ehej^t  may  remain  fur  some  time  after  the  symptoms  have  subsided. 
Relapses  are  exeeedingly  (^omnKiri.  In  a  delicate  or  rachitic  child,  or  in 
one  whose  sumunidings  are  Ijad,  one  iiltaek  is  likely  to  he  followed  by  a 
siueession  of  others,  so  that  the  t  hilil  may  not  be  really  well  until  warm 
weather  comes.  The  general  health  may  sutTer  from  the  prolonged  eon- 
finemeiit  to  the  house,  althongli  the  j^atient  may  never  have  been  seri- 
ously ill. 

2.  The  tSevere  Form.  {BronchUls  of  the  Smaller  Tubes). — This  dif- 
fers from  the  preceding  variety  mainly  in  the  greater  severity  of  alt  its 
symptoms*  The  onset  may  hv  like  that  just  describ(Hl,  the  severe  sy mp* 
torn?  not  appearing  until  the  patient  has  been  sick  two  or  three  days, 
or  they  may  he  severe  from  tlie  outset.  If  the  latter,  it  is  indistinguish- 
able from  brojieliopnenmonia.  There  is  eough,  dyspnea,  aecelerated 
breathing,  fever,  and  moderate,  sometimes  severe,  proptration.  The 
eough  is  tighter,  antl  more  frequently  of  a  short,  teasing  charaeter  than 
severe  and  paroxysmal  Tlitre  is  ditlkulty  in  nursing*  Dyspnea  may 
lie  quite  marked  and  is  shown  by  the  aetive  dilatati*>n  of  the  alae  nasi  and 
the  recession  of  all  the  soft  parts  of  the  chest  on  inspiration.  The 
respirations,  as  a  rule,  are  from  Ml  to  SO  a  minute.  The  temperature 
for  the  first  day  or  two  is  usually  100°  or  10!?°  F.,  but  it  may  be  103*^ 
or  104^  F.  So  high  a  temperature  does  not  continue  unless  pnennu)niu 
develops.  The  prostration  is  in  nu)st  eas<\s  more  elos^dy  related  to  the 
dyspnea  and  the  rapidity  of  respiration  than  to  the  temperature.  Often 
there  is  slight  cyanosis. 

In  the  licginning  the  eliest  is  filled  with  sibilant  and  si>noTons  Hiles. 
[twelve  or  twenty-four  hours  these  are  wholly  or  in  part  Teplaee*!  hy 
foist  rales — coarse  or  firjc,  according  as  they  are  produi^*d  in  the  large 
or  nu^dinm-si/.ed  tubes.  The  n'des  are  always  l>est  heard  behind,  hut  they 
are  present  all  over  the  chest.  The  sibilant  an<l  sonorous  breathing  may 
persist  throughout  the  attack  and  for  a  week  or  two  thereafter,  This 
prom  in  en  ee  of  the  spasmodic  or  asthmatic  elenu*nt  in  bronchitis  is  char- 
acteristic? of  infancy  and  early  childh<XMl.  The  respiratory  murmur  is 
feeble;  the  resonance  on  percussion  is  normal  or  slightly  exaggerat(*d.  As 
the  case  progress* s  towanl  n  1*0 very,  the  tiuer  rnlps  are  the  first  to  dis- 
np[^ear, 

At  the  onset  c»f  such  a  case  it  is  impossible  lo  say  whether  the  disease 
will  be  1  inn  ted  to  the  medium-sized  bronchi  or  will  ejttend  to  tlie  sniftU* 
est  bromhi  and  air  vesicles.    In  young  or  very  delicate  infants^  and  dur- 
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iiig  ineaslei^,  it  is  very  comnian  for  the  tlisease  to  spread  rapidly  to  the  air 
vesicles.  In  other  cases,  usually  in  in  Cants  uuder  wix  nronllij.  uhh  thcTr 
may  develop  attacks  of  respiratory  failure  or  suirotnliou.  These  may 
occur  iu  a  severe  case  at  any  time,  and,  Ijccauee  of  the  infaut's  inahility 
to  empty  the  tuljcs  of  secret iou,  the  ilyKpuea  stead dy  increasun  until  the 
respiratory  muscles  are  exhanstetL  The  symptoms  which  fedlow  are 
usually  ascrihed  to  puhnonary  colhipse.  It  is,  however,  hy  no  means 
certain  tliat  tins  is  the  correct  explanation,  for  at  autopsies  made  in  suih 
castas  the  lungs  are  usually  found  to  he  the  seat  of  acute  emphysema, 
The  clinical  picture  is  a  clear  one.  There  is  no  disposition  to  cough  or 
cry;  the  pulse  is  feeble;  the  respiration  very  nijiid,  sujKn*ficial,  often 
irregular;  the  skin  cyanotic*  and  often  clammy.  Fimilly,  there  may  be 
achled  to  the  other  siji^us,  dnluess*  apathy,  ami  stupt^r.  Such  attacks  may 
tunic  on  *|nfle  snddfiiiv  evcfi  in  robust  inrsuits,  aiul  luilcss  the  treatment 
in  euergetie*  death  often  fitllows  in  a  few  hours,  liciu|*^  frequently  pre- 
ceded by  convulsions. 

I'be  usual  i-ourse  of  the  disease  in  infants  [irt'viously  in  good  hcidth 
js  that  the  severe  gymptoms  c(Uiti)uu'  for  twtj  or  three  dayi*  only,  after 
whith  tlic  tejii[>erature  falls  to  IHO^  or  Hmi,p5  '  F,,  njid  gradually  hcctmics 
normal.  The  constitutional  sym|>tom8  usually  decline  with  the  tempera- 
ture, and,  except  during  the  first  thirty-six  hours,  they  rarely  give  cause 
for  anxiety.  Recovery  almost  invariably  occurs  unless  the  disease  ex- 
tends to  the  finer  bronchi. 

Bronchitis  is  principally  to  be  distinguishml  from  bronchopiieumouia. 
The  dilferential  diagnosis  is  more  fully  considered  under  that  disease- 
1lie  most  important  ]>oints  are  that  in  pucunionia  the  temperature  is 
higher  and  UMirc  i*ro]tmgcd,  the  prostration  greater,  the  rales  very  often 
ItK'aii/.ed — being  heard  ordy  behind,  often  over  tuilv  oru*  lung^the  dura- 
tion is  more  protraric<l,  ami  all  the  symj»tonis  are  more  severe.  In 
nearly  all  cases  of  st^vere  broiu-hitis  in  young  children  some  [uicuniiuna 
is  present, 

TiiK  BuoNCiiiTis  OF  (h.niiK  CinLrutKX. — Tins  is  imt  nearly  so  serious 
as  in  infants,  because  the  same  danger  does  n»*t  exist  of  extensiort  of  the 
intlammatitui  to  tlie  finer  bronehi  and  air  cells. 

1.  The  Mild  Form, — 1'his  is  very  ccuumtm.  The  constitutional  pymp- 
toras  are  slight,  and  often  entirely  absent  after  the  first  day*  The  i^alient 
is  never  sick  enough  to  go  to  bed.  The  first  s\inpt«mis  are  eongfi  ami 
soreness  or  a  sense  of  oppressrcui  beneath  the  sternum.  The  cough  is 
always  worse  at  night.  It  is  at  first  tight,  hard,  and  racking;  later  it  ifl 
hK»se,  and  in  children  over  five  years  old  tlu^re  is  usually  expectoration — 
first  of  white,  frothy  mucus,  but  after  a  few  days  it  becomes  more  alnm- 
dant,  and  of  a  yellow  or  yellowish -green  color,  from  the  presence  of  pus. 
The  physical  signs  are  only  coarse  rales,  at  first  clry,  and  later  moist,  but 


ACUTE  CATAIlltllAL  JUJONCHITIS 


483 


hi'urd  it\rt'  hitiU  i-idcs  of  tht"  ilii'^t,  in  front  and  kdiirid,  Tliure  moy  In* 
some  clj>it urban  10  a[  cligestion,  tmorexio,  constipation,  or  diarrhea.  The 
u.^nn!  dyraliuu  i»f  the  attark  is  frtjm  oik-  to  two  wpi'ks.  If  the  patient  h 
not  kept  indoors  the  disease  may  puss  into  a  snbiieute  form,  lasting  for 
several  weeks  as  a  protracted  *%inter  eough/*  but  without  any  other  im- 
portaid  fiyrnptoniH. 

Such  proJunged  or  rerurring  attatks  of  hronehitii?  of  a  j^ubaente  form 
should  guggest  influenza  or  tubereulosis.  A  positive  cutaneous  tubereulin 
react ioT)  renders  tuberetdosis  iiroliahle.  A  careful  searcli  for  bacilli  in 
the  sputum  should  then  bv  made*  Although  not  f«iund  at  first,  if  present 
repeated  examinations  will  usually  disclose  them.  Influenza  can  be 
diagnosticated  with  certainty  only  by  sputum  eultures. 

2,  The  Severe  Form, — The  onset  is  abrupt,  with  fever,  chills,  pains 
in  the  back,  headache,  cough,  and  s<mie  times  pain  in  the  chest.  There  I  a 
a  feeling  of  tightness  or  wnstrirtion  beneath  the  sternum.  The  onset 
resembles  that  of  pneumonia,  except  that  the  symptoms  are  less  severe. 
The  tern jrera tore  for  the  first  tivo  ur  three  days  ranges  he t wen  100^  and 
lOa-^  F.  It  is  generally  highest  in  tlie  first  twenty-four  hours.  The 
(Huigli  resembles  that  of  the  mild  form,  but  ii  h  usually  more  severe. 
The  exjiectoration  is  more  profuse,  and  occasional ly,  in  the  early  etage,  it 
may  be  streaked  witli  blood. 

The  Cimrsc  riiles  of  the  nuld  form  are  present,  and  iu  addition  there 
are  finer  rales — at  first  dry,  and  later  moist — heard  all  over  the  chest. 
Frequently,  wheezing  rales  are  heard  on  expiration.  The  duration  of  the 
attack  is  ordinarily  from  two  to  three  weeks,  the  patient  being  siek 
enough  to  he  ^nmfined  to  bed  for  three  or  four  <1ays  only.  There  is  fre- 
quently a  though  for  Siune  time  after  all  physical  signs  have  disap|>eared. 
Hehtpsi^s  are  easily  excited  by  any  indiserction  before  the  pat  rent  has 
quite  recovered. 

Tlie  prognosis  in  tlie  prinniry  caseg  is  good,  such  almost  invariably 
lermiriating  in  recovery,  and  very  exceptionally  passing  irdo  hnmcbo- 
pneumonia;  but  this  not  infrequently  happens  when  the  attack  compli- 
cates mrasb'S  or  prrltissis. 

Treatment  of  Bronchitis. — To  remove  the  predisposition  to  bronchilig 
the  same  means  sbrndd  be  empb>yed  as  those  mentioned  in  Acute  nhim>- 
Pliar}^gitis.  riHldren  with  tulmreulous  antecedents,  and  those  who 
are  especially  prone  to  pulmonary  disease,  should,  if  jKissible,  spend  the 
winter  in  a  warm  rlimate.  The  sleeping  apartnu'nts  of  susc-eptible  in- 
fants should  not  be  too  cold — ^iiever  below  65^  F. — but  they  should  be 
Well  ventilatt^l.  It  is  important  in  infants  and  young  children  that  mild 
attacks  u{  bronchitis  stundd  nt)t  Im*  negltH-tt'd, 

Every  young  child  who  has  an  acute  catarrh  of  the  nose,  pharynx, 
larjTix,  or  bronchi  should  l>e  kept  ind<»ors.     In  every  such  catarrh  aeeora* 
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jJtmictl  by  fover  the  rliilil  i<lioij|il  In*  kt'[*t  in  Iji'd  wlnli'  thf  tvwr  \ii^U,  even 
if  tile  i<.niij>emturo  (1(ms  luA  p)  alxjve  lOO.S'^  1*\,  ami  is  attunipainerl  by 
iKt  other  roijtititotiiiiial  tivniiitums.  A  very  large  oiuiiber  r>f  the  eases  will- 
recover  promptly  when  no  other  treatment  ia  employed  than  to  keep  the 
child  in  bed.  Fresh  air  is  indispensable*  Rut  the  ail  vantages  of  euld  air 
bnve  ]H)t  Yet  been  demount rateil.  Aeeordin;ij:  to  our  ex]>erienee,  the  wide- 
(»[u-n  wiiitiows  have  no  pbo-e  in  the  treatment  of  aeute  brom-hitis  in  in- 
fants or  young  rhildren  in  the  winter  and  spring  st-ason.  The  tempera- 
ture of  the  room  slnndd  be  abmit  70°  l\  Tho  room  should  be  well 
ventilated  and  frequently  aired,  the  ehild  meanwhile  heitig  removed  to 
another  nwiin.  There  is  a  great  advantage  in  rbanging  the  ehihFs  pam- 
liun  in  the  erib  and  fruni  the  erib  to  the  nurse's  arms,  C*areful  attention 
should  be  given  to  feeding  and  to  the  eondition  of  the  bowels.  A  eathar- 
tir,  ]>referably  eastor  iub  should  he  adniinisteretl  at  the  ontsi't, 

J*(Milliees  are  tthjeetionablt!  and  shouhl  not  be  emp1oy»*d.  Counier- 
irrihilioii  i?^  very  valuable.  In  infants,  gond  results  are  obtained  by  the 
fre*[uent  nst^  of  a  nmstard  paste  (see  rhapter  on  (h-ueral  TberjifK'uties). 
'l1ie  paste  may  l>e  refn^ated,  aerording  to  indieations,  from  two  to  live 
limes  a  day.     If  properly  used,  H  will  not  injure  the  skiTi. 

Jjdialatit)ns  niay^  in  the  great  niaj\>rity  of  eases,  take  the  phue  of  the 
adminij?tration  of  drugs  by  the  mouth,  a  very  great  advantage  in  infants?. 
They  may  be  need  by  means  of  the  eroup  kettle,  the  ehild  always  being 
placed  in  a  tent.  In  the  early  jmrt  of  the  disease  inhalations,  like  simple 
a4|ueous  vajwjr  or  lime-wulerj  may  be  used.  Later  turpentine,  ereosote, 
benzoin,  terebene,  or  eueal}^>toI  may  l>e  added.  Of  these,  ereo&ote  usually 
gives  the  most  satisfatlion.  lulialations  are  to  l>e  need  for  ten  or  fifteen 
nnnut^^s  from  four  to  eight  times  a  day. 

In  infancy,  expectorants  may  aihantageously  he  dispensed  with* 
For  older  ehihlren,  antimony  ami  ifweae  may  l)e  used  in  the  first  stage. 
When  t!ie  seeretion  is  nutre  abundant,  ereosote,  turpentine,  or  terebene 
may  be  given.  Smalt,  frequently  repeated  doses  usually  give  the  beet 
results.  Opium  should  be  given  cautiously  to  infants.  The  dry,  barass- 
ijig  ctnigh  of  llie  early  stage  sometimes  fields  to  nothing  eo  qniekly 
aft  to  email  doees  of  Dover's  powder  (e.  g.,  one- tenth  of  a  grain  every 
two  hours  to  ft  child  of  one  year).  The  use  of  emetics  to  get  rid  of 
bronchial  seeretion  is  not  to  be  advised.  Stimulants  are  not  required 
in  most  of  the  eases.  The  indications  for  them  are  the  ^ame  as  in  pneu- 
monia. When  there  is  much  dyspnea  of  the  asthmatic  type,  notlnng  works 
as  well  as  epinephrin.  It  shouhl  be  given  intramuscularly;  the  dose  is 
two  to  five  minims  of  the  1-1.000  solution.  The  effects  are  almost  im- 
mediate, but  offer  J  only  transient. 

Should  attacks  of  sutrocalion  ami  respiratory  failure  occur  in  infants, 
the  indications  are  to  excite  respiratory  movements  and  to  get  m  much 
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Ijlood  an  possible  to  tlie  siirfare  iiiid  the  o^it realities.  Flagellatinu  or 
spanking  and  the  use,  alternately,  of  hot  and  t-old  douches  to  the  eliest 
will  soiiietinies  in  (hire  the  deep  resjiiratory  etToris  desired.  Other  iit^efol 
meuj^ures  are  the  hot  miintard  hath  aiui  the  imistard  paek  applied  to  tlie 
entire  body.  Prohablj  the  most  efTeetive  of  all  remedies  is  dry  enpping. 
The  chest  Rlundd  be  cupped  front  and  hack  for  live  or  ten  minutesj  every 
few  hours.  Oxygen  should  he  adrniniisteretl.  As  these  symptoms  are 
likely  to  recur  every  few  hours  for  a  day  or  two,  a  repetition  of  the 
treatment  mny  be  needed.  For  such  patients  coh]  air  is  injurious.  They 
should  he  kept  in  a  room  with  a  temperature  of  70^  to  72'^  F, 

In  the  non-febrrle  eases  in  older  children,  eonfhiement  in  bed  is  un- 
necessary,  but  they  should  be  kept  imloctrs.  In  the  early  etage,  with 
hard,  dry  txjugh^  one  of  the  l)est  remedies  is  brown  mixture  (the  mis- 
tura  glyeyrrhizac  coniposita  of  the  U,  S.  P.).  It  will  Ih'  huirul  advan- 
tageous in  most  cases  to  have  the  formula  made  up  with  one-lmlf  the 
usual  amount  of  opium.  When  the  cough  is  especially  lianl  and  dry 
inhabitions  of  steam  are  indicated.  In  the  second  stage,  muriate  of 
ammonia  may  he  added  to  the  brown  mixture;  or  terebene,  two  or 
tfiree  drops  upon  sugar,  ma)'  be  given  four  or  five  times  a  day,  and  in- 
halations should  l>e  used  several  times  a  day. 

In  the  more  severe  eases  tlie  patients  should  be  kept  in  bed  and  a  coun- 
ter-irritant to  the  chest  employed.  For  the  generul  disconifort,  pain, 
headache,  etc.,  nothing  is  better  than  pbenacetin  and  I>over*s  powder 
(two  grains  of  the  former  to  one-half  grain  of  the  latter  to  a  child  of 
five  years),  repeated  every  three  to  six  hours.  All  patients  shouM  be 
kept  in  bed  as  long  as  the  temperature  is  a  hove  normal. 

After  al!  physi{'al  signs  and  e^mstitutional  symptoms  have  disaprx*areiJ, 
a  cough  4fuitinues  sometimes  for  wt*oks.  Expectoration  is  scanty,  or  is 
wanting  altogether  ;  the  cough  is  hanl,  dry,  often  paroxysmal,  and  in  stmie 
imnes  oecurs  at  night  only.  "  For  this  condition  the  best  remedies  are  eod- 
liver  nil  and  creosote.  Wfu'n  th(»se  measures  are  tud  effective,  a  change 
of  ch'tiuitc  should  lie  advised. 


FIBRINOUS  BRONCHITIS  {Bronchial  Croupy 


Pibrinous  bronohitis  ie  usually  seen  in  diphtheria,  as  an  extension 
from  the  larynx  or  tmchea*  There  is,  however,  another  form  uf  bruji- 
ehitis  attended  by  a  fibrinous  exudate,  which  occurs  as  a  primary  dist^asc*. 
This  is  very  rnre  in  cbihlr(»n.  Weil  has,  Iu>wever.  collected  twenty  eases 
o(  the  primary  fnrm,  ^I'he  ehi>log}'  is  obscure.  It  is  seen  at  all  ages, 
ffMNH  infam  y  up  to  puberty,  and  it  may  be  either  acute  or  ehr<^>nic.  From 
llfep  eases  thus  far  rei>orted  it  would  appear  that  tin*  acute  form  is  rola- 
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tively  more  common  in  children  than  in  athilts.  The  disease  may  be 
c^jn fined  to  c-ertain  I»ranclic8  of  the  hrondiial  tre»^  or  it  may  atlect  all  the 
bronchi,  even  to  the  minute  jsubili visions.  The  fibrinous  membrane  is 
found  loose  in  the  tubes  or  adherent.  There  are  generally  assticiated 
other  pulmonary  chan|]^es,  *such  as  emphysema,  atelectasis  or  broncho- 
piicunujaia. 

The  acute  form  somewhat  resembles  ordinary  catarrhal  bronchitis. 
Tlie  dtug^iJostiL'  fealiires  are,  the  severity  of  the  dyspnea  and  t!ie  expectora- 
tion uf  tube  ca^ts  from  the  larger  bronchi,  or  elongateil  cylinders  from 
tlie  smaller  ones,  llie  Conner  resembling  mararoni,  the  latter,  vermicelli. 
TIa*  ex i>iH'tn rated  massi\s  are  often  in  balls  or  plugs,  and  their  ijet*uliar 
character  is  not  recognized  until  they  are  fdared  in  water.  Tlie  ca8t3 
are  dissolved  hy  alkalis,  en^ptn-ia I ly  by  lime-watcr.  After  the  expulsion  of 
a  large  raj^t*  im[irovemcnt  in  all  the  symjitoms  occurs.  They,  lK»wever, 
return  as  tlie  exudate  reappears.  The  ordinary  duration  (if  acute  cases 
is  from  one  to  three  wwke. 

In  the  chronic  form  there  are  no  constitutional  symptoms,  but  only 
dyspnea  and  cough,  often  recurring  in  paroxysms,  with  the  expectora- 
tion of  llhrinoud  casts.  The  patient  may  luive  these*  attacks  at  intervals 
of  a  few  days  or  weeks,  eKtending  over  a  period  of  mouths,  or  even  years. 
There  are  no  tharacteristic  physical  signs.  The  diagnosig  regts  upon 
the  peculiar  cliara4't*T  of  the  expectoration.  The  prognosis  in  acute  cases 
is  unfavorable,  the  mortality  being  75  per  cent  (Weil).  Chronic  cases 
are  not  dangerous  to  life. 

Treatment. ^ — This  h  finite  unsatisfactory.  To  loosen  the  membrane 
and  facilitate  its  expulsion,  the  most  elficient  mean*i  are  itihalations  of 
tlie  vapor  fif  Itme-walcr.  Pilocarpi n  is  too  dangerous  for  use  with  small 
childrcjL  (hrasionalty  emctirs  arc  of  value.  Improvt*ment  in  some  of 
the  chronic  cases  has  resulted  from  the  use  of  iodid  of  |X)tas8ium. 


CHRONIC  BRONCHITIS 


Chronic  bronchitis  is  not  a  very  common  disease  in  children,  partic- 
ularly in  young  children,  one  r€»ason  Ijcing  that  chronic  emphysema,  so 
frequently  an  aBscKi'iated  condition  in  adults,  i.s  rather  rare  in  early 
life.  Chronic  brc^nchitis  always  accompanies  chronic  pulmonary  tubercu- 
losis and  chronic  interstitial  pneumonia,  with  or  without  the  occurrence 
of  bronchiectasis.  It  is  seen  in  chronic  cardiac  disease,  especially  with 
lesions  of  the  mitral  valve.  It  may  occur  as  a  late  symptom  of  hereditary 
syphilis-  Excluding  the  varieties  mentioned,  it  usually  follows  attacks 
of  acute  brombitis,  the  process  becoming  chronic  because  of  the  patient's 
constitutional  rooditiini  or  his  unhygienic  surroundings.     The  acute  at- 
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iack  m»y  In*  prinniryt  tiut  il^  uftcn  follows  nieiislus  aiul  whmipitig-eouglL 
lU'funiHtiuH  of  till'  thetit,  ihe  result  eithur  of  rk'kets  ur  uf  I'olt/s  disease, 
are  oreasiooally  a  caus*?. 

Symptoms. — The  only  conslaot  byiiifittHii  is  eougli,  wlueh  h  per- 
si.stuat>  obstinate^  and  marly  always  worse  at  night  or  early  in  the  moru- 
iug.  It  often  occurs  in  paroxysms  strongly  suggestive  of  pertussin.  Ex- 
pectoration is  not  generally  ahundaiit,  Imt  in  older  ehildren  it  is  usiudly 
pre.seot,  and  in  a  few  ea.'^L-s  it  is  profuse,  A  eopious  inorniug  expeetora- 
tiou  of  ft'tid  pus  or  iniKo-pus  indieates  bronehieetasis.  There  is  no 
fevtT,  little  or  no  dysimea,  and  altliough  the  patients  arc  thin,  they  are 
not  emaciated,  and  in  many  eases  the  genera!  health  is  not  mueli  atfected. 
There  may  be  eoarse  nnutnjs  rales,  or  uo  physieal  signs  whatever.  The 
duration  of  the  disease  is  irideOuite,  depending  upon  the  eause.  All 
these  patients  are  better  in  summer  than  in  winter,  ami  sulTir  fre- 
quently from  exac-erhatione  of  aeute  or  snhaeute  bronchitis. 

The  diagnosis  is  to  he  made  nuiinly  from  pertussis  and  tiihereidosis. 
From  mild  attacks  of  pertussis  the  diagnosis  may  be  impeissible  except 
by  the  course  of  the  disease.  Tuberculosis  may  be  susjjected  if  the  ther- 
uumu'ter  shows  regularly  a  slight  evening  rise  of  temperature,  if  there  is 
nmch  anemia,  and  steady  loss  of  tiesh.  It  may,  however,  be  present 
without  any  of  these  s}Tnptom8.  A  positive  cutaneous  reaction  is  sug- 
gestive, but  a  certain  tliagnosis  can  be  made  only  by  the  piscovery  of 
tubercle  bacilli  in  the  sputum. 

Treatment — The  first  indication  is  to  treat  the  primary  conditions 
upon  whirh  i  hronic  bronchitis  may  (lepend.  Attention  should  be  d>rei"ted 
to  the  general  condition — rickets  and  malnutrition  each  receiving  it** 
appropriate  treatment.  In  many  eases  a  change  of  climate  is  the  only 
thing  which  is  really  curative.  The  general  health  should  be  promoted 
as  much  as  possible  by  a  touic  plan  of  treatment  whteh  may  advan- 
tageously include  the  use  of  cod-liver  oil.  The  results  ol)tained  from 
drugs  are  n<>t  very  satisfactory  but  the  following  nmy  l>e  employed: 
]>otassiuni  iodid,  creosote  and  terel>ene,  the  last  two  heiug  given  lK>th 
hy  mouth  and  by  inlialatiou.  For  the  relief  of  cough  opiates  arc  to  be 
avoided  as  much  as  ptissible. 

ASTHMA 


Asthma  is  characteri/,cd  by  attacks  of  severe  spasmodic  dyspnea,  wliiclx 
may  In?  preeedeii,  accompanied,  or  followed  by  a  bronchitis  of  grt»ater 
or  less  severity.  In  infancy,  the  assotMation  of  asthma  with  broucliitis  is 
a  very  close  one,  and  the  cases  present  quite  a  ditTerent  clinical  picture 
from  the  di.seai^e  as  seen  in  older  ehihlreu,  which  differs  in  no  essential 
points  from  tlie  asthma  of  adults. 
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tivdy  m<jre  common  in  tluldruii  than  in  ad 
confined  to  certain  branches  of  tlie  bronchial  t 
bronchi,  even  to  the  minule  snlidivisions.  T 
found  loose  in  the  tubes  or  adherent.  The) 
other  jjulmonary  changes,  such  as  emphysei 
pnenmonia. 

The  acute  furm  somewhat  resembles  ord 
The  diagnostic  features  are,  the  severity  of  the 
timi  of  tube  casts  from  the  larger  lironthi,  n 
the  smaUer  ones,  the  former  rcsendjling  mnvi 
1'he  expeitorated  masses  are  often  hi  balls  o 
character  is  Jiot  rec<>t^iii/.ed  until  they  are  p 
are  dissolved  by  iilkaUs,  espt'tiully  by  limc-wa 
a  large  fast,  improvement  in  all  the  synii*to 
return  as  the  exudate  reappears.  The  ord  in 
is  from  one  to  three  weeks. 

In  the  chronic  form  there  are  no  constit 
dyspnea  and  cou^rh,  often  recurring  in  part 
tion  of  fibrinous  casts.  The  patient  may  ha' 
of  a  few  days  or  weeks,  extending  over  a  peri 
There  are  no  chnract eristic  physical  signs, 
the  peculiar  character  of  the  expei-toration. 
is  unfavorable,  the  mortality  being  75  per  t 
are  not  dangerous  to  life. 

Treatment — This  is  quite  unsaiisfaclory 
and  fariiitate  its  expulsion,  the  most  elllcie 
the  vajHrr  iif  lime-water.  Pilocarpin  is  too  d 
children.  (Jccnsionally  emetics  are  of  value 
tlie  chronic  eases  has  resulted  from  the  use  ( 


CHHONIC  BRONCH 

Chronic  bronchitis  is  not  a  very  eommoT 
ularly  in  yoimg  children,  one  reason  being 
frequently  an  associated  condition  in  adu 
life.  Chronic  bronchitis  always  accompanies 
losis  and  chronic  interstitial  pneumunia,  wi 
of  bronchiectasis.  It  is  seen  in  chronic  ca' 
lesions  of  the  mitral  valve.  Tt  may  occur  as 
syphilis.  Excluding  the  varieties  nientionc 
of  acute  bronchitis,  the  process  becoming  eh 
constitutional  condition  or  his  unhvijienie  i 
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ftc*K  nmy  ue  pnniary,  dui  It  oflt'U  foUiiw;*  ntm^N-*!  aim]  vrt.    >']  i^jJi^ 

lk*fctrmiii€if<  of  the  chwt,  the  rei^tilt  iith^r  nf  ruket«  ur  '^  ^%m?^ 

art*  (KHUbtiotially  m  c^umr. 

Synptoins. — The  only  enii^i  iri  -,  n  imin  i»  L-ou^h,  whah  t>  [»#*r- 
ftbteiit,  «>l>?*hiiwti*,  utiit  nearly  alwitNs  w.^r-*  at  ni^ht  or  early  in  ihr  mom- 
ilig*  It  often  occurs  in  paroicyiiiuii  litronifly  »tigK»itive  of  purtumitiu  Rx- 
ptctomliun  it«  nut  l  "    al»uni1iint»  but  in  older  rhihlreu  it  iti  ui^ually 

pnetent,  and  in  n  i<  -  tl  Ik  |m>fufic\    A  ct)|ii«iii9  monitng  rijiectoni- 

tjoii  of  fetid  pus  or  mueo-pus  indicates  bnniilucLtajiijt.  Tlwtt  i§  no 
fever,  little  or  no  dyKpncm,  and  although  ttir  patient^t  are  t)iin»  tbay  aft 
nut  etnaeiatcnJ,  and  in  inany  casew  thi*  general  healtli  i»  not  niueb  alEeirlcil, 
Then*  may  be  f*aarse  mucous  rales,  or  no  physical  si^ns  whatever.  The 
duration  of  the  di^^aj^e  i»  inileflnite,  di*pi<n(Iing  ufion  the  muse.  All 
tltoaa  {latientiA  an*  l>etter  in  aummer  than  in  winier,  and  »ufT€r  fre- 
quently from  exacerbations  of  acute  or  a ultacute  bmnchitis. 

Tlie  diagnosis  is  to  be  made  mamly  from  pertussis  and  tuU n  i!  <i- 
Fmm  mihl  attnrk]*  of  pi*rtuwa  tbe  diagnosta  may  bi»  imfMif^ible  *  \rr|»i 
by  tlie  course  of  the  disi^ase.  Tuberrulosis  may  be  suspeileil  if  the  ther* 
tnotiieter  shows  regu Is Hy  a  slight  evening  rise  of  temp«ititr»«  if  thei^  b 
much  anemia,  and  liteady  Um^  of  fiesk  It  may»  h0Wiavar«  be  ptias'iii 
wjtliout  any  of  tliese  symptoms.  A  pofittivi»  eutautous  react iuo  Is  aug* 
giestive,  hut  a  in^rtatn  diagnoiiis  can  be  matla  only  by  tba  ^btaoirery  of 
tubercle  bsedli  in  the  sputum. 

Troatmeut— The  fiivt  tndieatioii  is  to  tiMl  the  primary  conditiiiiis 
Ufion  whuh  ehrunic  hronehitis  may  def»i*nd.    Altentiou  ah^  hrerlnl 

to  the  general  ixindition — ^riikci#  aJid  mahiutritum  ea*:.  ung  its 

appropriate  treatmeiit  In  many  cMes  a  diatige  of  climate  is  the  only 
thing  whidi  ia  mlly  i-urative.  The  gt'nvfml  health  9h4>uld  be  pntmoleil 
aa  much  as  ponnible  by  a  tonic  plan  at  treatment  which  may  advan- 
tageously tndude  the  uae  of  RMl4i«er  oiL  The  results  obuineii  fn:>m 
ata  mit  fery  aatinfactory  but  tlie  following  may  tie  empkiyad: 
itUQ  ifidid^  ennsute  and  teretiene»  the  laift  two  being  given  both 
by  mouth  and  by  inhalation.  For  the  ndief  uf  cough  opiates  and  to  ba 
Sfoided  as  much  aa  poaaiUe* 


ASTHMA 


Asthma  is  charartertaed  by  attat*ks  of  svfiire  spaaimidir  dyvpoea.  wfairh 
ly  be  preceileil«  ai*nimpauiecU  or  fnllowinl  by  a  brvmciiitis  nf  grrater 
or  leas  aeirrrity.  In  infancy,  the  asmnation  of  asthma  with  bronchitis  is 
a  fery  close  one,  and  tbr  %rti»v*  prratnit  quite  a  diffen^ot  clinical  piriun^ 
fmm  ttMf  discttse  aa  aeeo  in  nldrr  children*  whirh  differs  in  na  eMential 
points  fnm  the  asthma  of  adulta. 
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Writers  tlitfer  very  mutfi  in  their  st 
qtn  nry  of  asthma  in  early  life,  mainly  beeaufie 
regfinl  to  what  sha]l  be  included  under  this  ter; 
of  infants  are  considered  by  .some  a^  a  8ta^e  < 
distiiiet  from  that  disease.  Typieal  attacks  res 
are  rare  in  ehiklren,  and  extremely  so  befo 
ever,  of  2l^'^  eases  of  astlnoa  reported  by  Hyd« 
before  tlie  tenth  year  in  nearly  *>ne-third  the 

Etiology. — The  general  or  eonstitutional  e. 
dren  as  in  adults,     Asthnm  is  often  hereditan 
ehildren  who  in  infanev  iuive  suffered  from 
may  be  any  form  of  irritation  in  the  nose  or  ph 
it  if*,  adenoid  growths  of  the  pharynx,  bypertre 
yvubi-^or  in  the  bronehial  mucitus  membran 
attaeks  of  acute  bronchitis.     It  is  probable  t 
by  the  irritation  of  enlarged  bronrhial  glands, 
paroxysm  nmy  be  excited  by  hi^^h  wintls,  dust 
gestioii,  constipation  or  the  inhalation  of  sub 
of  certain   plants,   esj)e('i}dly  rag*weed,  pdde? 
with  animals,  especially  horses,  cats  and  dogs  ] 
It  has  been  recently  shown,  by  Schloss  and 
certain   foods,  especially   eggs  and   rarely   mi 
are  respoiisible  for  attacks  iii  certain  childrei 
that  this  8U8ceptil)ility  to  the  pollen  of  plant 
and  to  various  food^^  is  a  j>he!K>incuon  closely  al 
C'utaneous  and  intracutaneous  tests  have  shov 
of  urticarial  wheals,  at  the  site  of  the  test,  but 
of  asthma.     In  certain  instances  the  susceptil 
stanres  is  inherited  ;  in  others  it  is  perba[)s  the 
zation,  but  in  many  instances  there  is  no  sullit 
the  child  has  become  sensiti>:ed.     Tlie  cmistrit 
tansrs  maay  of  the  syinptonts  of  asthma,  is  j 
contract iuJi  of  the  unstripcd  ciri'ular  muscula 
lironohi.     Swelling  of  the  nmcous  mcndiratie, 
blood  Vessels  or  liy  exudation  of  the  scrum  i 
itself  undoubtedly  is  a  factor  of  importance  i 

Symptoms. — Four  ijuite  distin<1  clinical  t 
children:  (I)  ('a.*es  which  in  their  onset  sim 
(2)  those  in  whirh  asthmatic  symptoms  folb 
continuing  for  weeks  or  months,  but  not  i 
bay  fever,  or  the  ])ertodicul  form  which  occni 
whirh  resembles  the  ordinary  adult  asthnm, 
predominating.     The  pramioeuee  of  the  ca 


AsrmtA 


arterifttie  of  all   funnH  ,>[  jtfttlimn   in  t4iili]n'rt,  tin?  fir*t   two  ranptiei 
riU'iitiutu'^I  \mu^  pf'iMihar  to  early  lift*. 

Attarkif  H trembling  Acui^  HroncJiUts, — The^  mam  mte  rai«»  tinl 
may  he  neen  even  in  infants.  The  m\*ei  U  *urt4en.  with  mcHlefitu  fetrr, 
txieeeftant  cough,  n**Vf»re  dyj^prien,  anil  MMtiettinr)^  rvatuHda,  priMitration^ 
itid  tt}ld  extremitieft.  The  ehe»i  U  filled  with  MinamiiB,  itbilatit,  and 
RDon  with  KulM^rqutiitit  ruK^^*  Irtii^k^iid  of  niimitig  tht  Ufitial  cotir«e  ol 
bronchitis  of  tlie  finer  tulK^^,  the  tiymptuniii  ntat  ftum  awajr  Terjr  npidl;. 
and  in  forty-eight,  (tometimes  in  tw«>nty*four.  houn  the*  |iatti*ttt  ma?  Iw 
quite  well.  It  ie  only  hy  the  4t»ur>M:^  of  the  dUiDH^  and  hy  r*'  t  it- 
tac'ki»  that  their  true  nature  can  be  ret^piiz+ML     In  infjtnU  i  u  of 

aathtna  may  be  fatiil. 


Case^  Folhtting  Attarkjt  of   Ih 
form  lit  not  um^»mmon«  thou^^di  it  i> 
term  than  a»thmn^ — iAonH*tttnt*i«  a^^ 
ipailD  of  the  bronrht,     Tii 
from  a^tiuna,  and  the?  e^ 


*  \itnrrh,i!     l-ZAmtf.— Tht« 

1)  Urni^^'tMiid  l»v  Mtnrir  cKher 

;      II  -'lir  bmodiittii^  or  eatarrhal 

,Mi^   .,r>',  )iMV,,'M-r,  itidiitit^gitiiliabfe 

j^^iil:  r:i  t'l.    ^^ime  ctttcfoiy.    Thii 


form  ifi  usually  seen  in  infanta,  h^ing  rare  aftrr  the  thin!  ywir.  Many 
uf  the  |iatientji  are  raehitie:  ^       -  tonsils,  or  mlrooid  ifrtiwtlni 

of  the  pharynx;  while  in  .    i«  ev^ry  reajun  to  mi^peri 

the  presence  of  large  bronchial  glanda*  Uaually  there  b  tiothitgt  pvrth 
liar  alMJut  the  anttMV4li*nt  T  itmw  it  in  not  laipiidally 

aevere,  and  i^  limited  to  i\u  :<- hrile  nymptoitia  tuhiide 

in  a  few  ilaya,  but  the  c^tugh  (Yintinue«^  aa  do  aim  the  dyflpiiea  and 
wbeenng.  When  the  liymptomA  are  fairly  eataldttfbed  tktf  ate  very 
Qolfbrm  and  rhjinirtrn»tie.  llie  rwptrattiin  in  amJemlwd*  uaiuiUy 
to  50  or  6Cr,  futmetimoi  to  70  or  M,  a  minttlK.  The  teniperalufw  from 
time  t<  M^ay  be  rrry  itlighlly  rl4^att«d,  or  it  may  remain  normal. 

The  r«  u  is  notp^T,  laliorcnl,  and  am>mpanir«f  br  diiitinct  wheea- 

On  auacultationt  tiicre  if<  ftntl^ntr^^!  *  \j>!r4th>n  ii<t<^nv;ahu*i  t>v  Imid. 
whecaeinj^  and  aonovtma,  or  niUilant  riili-*,  am]  otx^itonnlly  ii«r»c  nuit^t 
riles  are  h<mni    In  imaea  whH*h  hare  laKleil  anme  time  a  miMlerate  amiiiiiil 
of  amphyaema  €mu  bo  mferred  from  the  promiinmrw  of  the  tufrat^vimlar 
and  exaiQferated  reaonance  f»irr  the  rhe«t  In  fnmt  and  the  *U^ 
of  tlie  liaa««  poateriorly. 
Theaa  i^plmna  and  aifos  often  ct>  '  <r  ttiivc  or  foar  veirluu 

While  they  are  eoiMbiiitly  prcw^nl,  thev  .  intemity  from  time  l<» 
time,  Wing  uattally  miieh  worae  at  nifht  Tlie  aympComa  are  alwmyt 
ioeiiftaed  by  ex|iQaiifw  In  a  coM,  damp  ataMphnre^  by  any  fraak  mrtm- 
aioB  of  bronrhitia,  and  ofleo  by  trii^al  iligertivv  diatnrlMmiva.  Tlio  eoof h 
ta  not  ttiitatly  aerefe*  and  mpertoration  in  mnat  r^aca  b  ahomt  The 
Iw^th  in  iiftrn  litil  littlr  affiHit^l.    With  lerofery  from  th^^  a«^« 
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matic  symptoms  the  emphysema  iii^uiilly  dis 
we  have  seen  severe  t-ases  id  which  it  persifc 

What  jimportion  of  those  children  flfterwj 
we  are  iiuable  from  persoiiol  experieMee  to 
but  ill  others  whieh  we  have  heeii  able  to  fo 
he  pormnnpnt.  This  wmilrl  a|>pear  more  1 
aKsoeiated  with  rirkets,  or  witli  other  cause, 
ously  with  time  or  a8  a  result  of  treatment 

Ilfttj  Fever, — This  is  very  rare  before  t! 
well-markecl  eases  are  seen  before  tfie  tentli 
it  does  not  flifTer  essentially  from  the  disej] 
possibly  by  the  greater  prominence  of  the 

Ordinary  Attacks  of  the  Adult  Ti/p(\ — ' 
vals  of  a  few  weeks  or  months,  depending  \ 
wg  caune*  The  be^irinnin^'  is  usually  at  mg\ 
cough,  and  loud,  wheezing^  respiration.  Det 
of  the  chest  is  seen,  as  in  laryu>(eiiil  stenosis, 
tion,  accompanied  by  loud,  sonorous,  sibih 
the  vesicuhir  murmur  is  very  feeble.  Late 
After  many  attacks  emphysema  is  present 
than  in  adults,  aud  may  he  extreme,  giv 
serious  thoracie  tlef4)rmity.  On  account  of  i 
enee  with  nutrition,  the  general  health  ma 
Urticarial  wheals  are  not  infrequently  pre* 
attack. 

Diagnosis,— Tyi>ical  attacks  of  asthma 
of  the  catarrhal  forms  seen  in  infancy,  hov 
and  a  positive  diagnosis  mny  he  impossible 
case.  The  presence  of  urticaria  s]>eaks  sire 
picture  in  asthma  is  characteristic  and  i 
The  important  thing  is  the  presence  of  a 
cells.  They  may  form  as  high  as  15  to  2 
Tn  a  series  of  cases  examined  in  one  of  on 
was  10.7  per  cent;  t!ie  highest  observed  bei 
pbilia  is  greatest  at  the  height  of  the  atti 
serves  to  differentiate  asthma  from  simple 
loBis,  The  existence  of  nmrked  eosinoph! 
asthmatic  character  of  some  of  these  atta 
cells  are  commonly  found  in  the  sputum. 
Curschmann's  spirals  may  also  he  seen  b 
usually  only  in  the  sputum  of  older  chil 

Pro^osis.— This  is  best  in  the  eafses  o 
and  in  older  [tat i cuts  when  it  dc|)cnds  upn 


be  removed*  imi  whi*n  the  ili^cftjie  t*  due  to  nAn  oasal  €t  ]lbaf7l^{ml 
trriUtion.  In  the  tuajority  of  other  ctMi,  utlmia  h  likely  to  baconw 
chronic  Qnleg«  the  child  »  rc'itiovod  to  mrmt'  dimate  in  wliieh  the  atticlui 
do  not  ocH'ur.  The  youn^r  the  child,  the  »>horter  the  dumtton  a£  Ibe 
diaoite,  and  the  le^a  markc^l  the  hereditary  tendency,  the  better  the 
prcigiioftis.  In  ihom  ehildren  that  are  Pt*niiittfr  to  thu  poOca  of  plauti 
and  to  certain  fuodn  there  U  nmmn  In  believe  tluit  ipecifie  trealEiiifiit  hj 
imniunisuitiun  may  be  of  benefit.  The  n^ult«  with  hay  fever  hare  been 
encouraging  and  Talbot  wa^i  able  to  prevent,  or  dimlnbh  grestly^  the 
attftttka  in  aoom  of  bia  patkiita  eapecially  tboae  wlio  W6ie  amwlivv  to 

Treatment,— ITie  no^  and  the  rbinopliArrnx  aboold  be  carefully 
cjaminefl  in  every  eaae  of  iijfthma,  and  any  fi«thoIo^4*al  cgodititw  Umm 
prefQlt  liliould  rei'eiio  attetitiim  as  the  tlr^t  utep  in  the  InealmaiL  Im> 
portanee,  in  child  ren»  ahould  be  attache^l  to  Ihi)  remoTal  of  adenoid 
growtha  of  the  pharynx.  We  niiut  admit*  however,  to  haf«  warn  very 
few  eaaea  uf  a«^thma  riired  or  evrn  gri*atly  impni%efl  bj  thk  HMUia* 
lYurinf^  attaeka,  the  bt^itt  nseanit  of  relieving  tlie  aymptoms  ia  tlie  uihalatioii 
of  fumea  of  nitre  paper  or  f^tramontum  leafiia,  llott  of  the  pmprialarjr 
remedie«  contain  the«M>  ingnHlieiitit.  The  ^leephiig  roooi  inaj  bt  ItUed  with 
the  fumea  of  tbeHC  snlMtaneeii,  or  the  child  may  be  pbi'ed  in  •  tmt  into 
which  the  fumea  arc  in^  '  '  r  rial  may  be  ewtpkgpid  when  the 
attack  lA  brought  on  by  prevent  the  reettrreiiee  of  oigbi 

altaeka,  anlipyrin  ia  valuable  gtTiai  in  full  doaea  at  bi*dtiDi«^— four  graiiia 
at  r 
of 

or  Jmt-i 
of  wo  1 
matic  \ 


and  »ix  irratn^  at  ten  ycank    Belwfieti  the  attacki  the  lymp 
nrid  (for  a  child  of  fi%w  yeaiv  oneJialf  tonapoonful,  ti.d,) 
lid  (fr.  ii  to  gr.  it,  UA)*  nay  be  given  for  a  number 
iftrn  uaefuL     Thoae  «  'V  " !.«  tn  aith<> 

honidia  (gr.  tt«  t^i^d  tj^,  1-100^ 

They  may  be  advantagnniidy  eombinetl.  Corwtn  uaed  locally 
in  the  throat  and  opttun  by  m<  *  '  <}emiifmtty  wlU  often  muae 
0  OMBatioti  of  attaekff  but  are  «   .  with  older  children  on  ec- 

connt  of  the  tendency  to  the  forraatkitt  of  a  drug  habit    On  account  o( 
their  hi  '       to  the  drug,  ciienin  k  dengtrona  with  infanta  and 

very  v      „  n. 

In  the  aeveiw  acute  attacka  nothing  givee  ao  much  immediate  relief  aa 
the  nae  of  ^in0|riu4n  intramuirularly— 4oae  %w  (o  i%viii,  for  a  child  uf 
three  yeait,. 

In  the  caaea  of  catarrhal  aathma  following  bnmrhitia,  expectoranta 
and  onlinaiy  cvMigh  noiodjea  are  naeleaa.  0Qd4iver  oil  and  the  iodid  of 
polaaaium  are  valnahfe  in  aoaie  uf  the  eaoea.  Otheiw  are  giesatly  relieted 
by  the  regular  waa  of  cvwoaote  inhalatlona  teverml  timea  a  day*  with  a 
nightly  date  of  antipyrin.    The  fnmea  of  nitre  and  atmooiitum  often 
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nilurd  no  rulief,  and  sometimes  the  eases  are 
tlienu  The  bmt  of  all  measures  is  to  send  the 
dry  climate. 

Very  earefu!  attention  sliould  be  given  t< 
avotded  with  most  asthmatic  eliildreu  are  ert 
For  all  ehildren  who  have  had  repeated  atta^ 
of  hay  fever  or  for  those  whose  asthma  is  chiefl 
mid  excited  by  attacks  of  UroDchitis,  the  mo 
moval  to  a  place  where  they  do  not  have  tb 
there  long  enough  to  break  np  the  tendency 
uauallj  require  several  year&.  The  region  best 
is  one  which  is  high,  dry,  and  moderately  w^a 
well  at  ihe  seashore;  others  much  better  in 
often  ^nffer  less  in  eitit-s  than  in  the  country 

Children  who  are  susceptible  to  tJie  odor 
from  cnrituet  wiih  theni.  Those  w!io  are  sens 
foofis  slmuhl  have  these  eliminated  from  the 
termined  which  ?ire  the  proteins  resjmnsible. 
^estion  of  vrry  smnll  quantities  of  the  prot< 
Sehloss  and  Tnlliot  with  marked  snccess  in  bo 
is  still  in  the  e?^porimental  stage  and  should  be 

Those  children  who  are  sensitive  to  pollen 
wliich  the  plants  are  in  bloom  in  the  monnta 
they  are  riot  c\ poised.  Distinct  benefit  has  b 
tion  against  fwlhni  in  th*^  hay  fever  and  asthm 
early  to  my  what  the  cfTert  of  this  form  of  t 
dreiL  It  should  be  attempted  only  by  one 
immunity. 


CHAPTER  IV 
DISEASES  OF   THE  LUNGS- 

PNEUMONIA 

In  early  life  the  lungs  arc  more  frc<pientl 
than  any  other  organs*  in  the  body.  Pneur 
primary  disease,  and  ranks  first  as  a  comj^li 
of  acute  infectious  disease  of  cliildrcn.  It  : 
in  the  mortality  of  infancy  and  childhood 


FmeuiioyiA 

of  acute  priuumoitia  itiv  iltviiK*vl.  fnirn  nn  itiijitnniir«1  print  iif 
Yiow,  ititr)  two  print  ifiiil  i^rnuiiti:  (1)  broiu4tii|iiii*utiiijtiim,  ^Ito  kiiovrn  ia 
ratiirrhal  and  a»  lobular  piU'iiitKinia;  {"i)  lobur  pfMumuiniii,  tdm  ktiawti 
a«  iTuu[M)u«  and  ait  riliriiiouK  jitu'iitiionia.  Tht-»(i*  differ  little  fnmi  mcli 
other  in  etialog}^  but  t^^oueiiderably  in  tbe  pnitluctH  r>f  inflammaiiiiii^  U10 
diittnbution  of  iho  di^^am?  in  the  lung,  and  iciiiMTwIiat  ft»  to  the  pmrU 
involved  and  thi*  nature  at  tha  rhnngeH  in  them. 


Wm*  #(L— I 


Kmrc  tifKl 


In  liroDrJiupiiifQiiiniiia  Uhi  Imign  bronchi  arc  tht-  »e«i  1^  •  Hlriml 

mflamnuiliiin,  whik  to  tbate  of  iiain  mte  thiB  tfnUrr  bh  a  all  ia 

affected;  the  exndalion  into  Ibo  «ir  veaiclos  fai  mainljr  rellukr,  bdnf 
nida  up  of  cpitlwltil  otlK  biipoigrtet^  umI  ftt4  Uood-cdU  ( Tig.  40  )• 
fthrm  being  either  abKitt»  oir  prvMBt  only  in  umU  eiiifraiiL  In  maoj 
CS808  tbm  are  marked  rhanges  bolh  In  Ibe  alveolar  aefto  and  in  Ibe 
ioterilitial  Umm  of  the  litag;  iceoliitioii  ta  olt«i  ifltperfecl*  aid  thara 
ia  a  aiming  loidciii^  far  Ibe  inllan]iiati«a  lo  paaa  into  a  ebfnnle  fonit. 
inv<Jitn|r  tbe  ronnertiteHifanii  framrnrurk  of  thr  lang.  Tbc  ietkm 
widely  and  often  imyiilarlT  diatributed*  natialljr  being  bmmI  marked  m 


4U 
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tTic  vicinity  of  tlio  i^mall  bronrhi  from  whieh 
and  in  tlie  iiiotst  .super firia!  lobiile.s  of  the  hi: 
In  lobar  pneunionitt,  bruiichilis,  wlieii  prt 
the  wall^  of  tlie  broiulii  beiu^  very  i^lii^htly 
Fame  is  true  of  tlie  alveolar  septa,  Tlic  prioc 
mation  is  librin  (Fig.  47),  which  fills  tlie  alv 
chi,  the  cells  l>eing  relatively  few  and  cbietly 


v€f 


m 


.«i'; 


1^    I 


A 


Fiy.  47. — LiiBAit  PNEUMriNiA.  In  riit-  iiir  vehicle  sho 
plosti!  tiH  wnrk  of  ftliriii,  in  thv  mtisht^  of  whirh  are 
ejtadaiiou  lia**  con  true  ted  away  frum  the  wall  in  c 
caing.^Froiu  Karg  and  SckmoH, 


usually  sharply  circumscribed,  involving  ai 
lobe.  In  most  cases  it  clears  up  rajiidly  ant 
little  tcntlciicy  to  involve  the  framework  of  t 
Wliile  in  typical  cases  the  two  forms  of 
tinct,  there  arc  »ven  niaoy  intermediate  foru 
aeters  of  both,  and  one  may  be  in  doubt,  e 
amination,  in  wliieh  group  to  place  a  case, 
that  hoth  varieties  of  pncuniouia  are  presf 
same  luu;^  or  in  hoth  Imvj^ii  at  the  same  ti 
especially  frequent  during  the  second  ami 
first  year,  arul  nftcr  tlie  thirtl,  tlie  types  ar 


PNKIMONIA  405 

Tho  following  tal»U»  shows  the  relative  freqiionry  of  lobar  and  bronoho- 
piieuiiioiiia  in  thcee  liunilriMl  and  sc^vonty  casos.'  nimrly  all  taken  from 
one  institution  (New  York  Infant  Asylum).  They  include  all  the  eSKea 
of  acute  primary  pneumonia  cKi-urring  during  seven  years: 

Under  mx  nionthM,  brfmrhopneuiiioni:!,  73  caM*M;  lobar  pneufiMmiA,  11  cmm. 
Six  to  twelve  *  *  96"*  ••29» 

Second  year,  *  73      -         •  -  44)     - 

Thin!       -  *  19     -         •  •  2:1      • 

Fourth     *  -  0---tt- 

Totala,  •  261      •         •  •         109      • 

Thus  it  will  Ik»  8et»n  that,  of  the  inst^s  of  acute  pneunninia  CMfurrin^ 
during  the  first  two  years,  twenty-five  jht  (vnt  were  lt»bar  ami  S4»venty- 
fivi»  jHT  cent  w«Te  bn>nclio]Hieumonia. 

When  we  come  \n  a  c<»nsi<leration  <»f  the  micriMirganisms  with  which 
the  difTerent  forms  of  pn?um<»nia  are  asMH-iatnl,  we  find  that  they  do 
not  correspond  to  tlie  anatomical  varieties.  liobar  pneunumia  is  n*gii- 
larly  ass(M*iatiMl  with  the  pres<»nce  of  the  pneunuNtMvus,  randy  with  Fried- 
liinderV  Iwi'illus,  hut  in  a  large  nunilM»r  i»f  casts  other  organisnts  are 
als<i  found.  In  bronchopneumonia  there  is  almost  always  a  mi.\<Ml  infec*- 
tion.  In  the  primary  (uses  the  pneum(M-<M*cus  is  usually  the  prt*ilominant 
organism,  but  it  is  commonly  ass<K'iate<l  with  the  staphyliHtMvuft  aureus. 
In  the  si»condary  cas4»s,  esptvially  when  pneumonia  follows  measW  or 
s<'arlet  fever,  the  strept<KtH*cus  is  usually  pn»sent,  smh  case<«  Inking  grn- 
(*rally  of  a  s<'vere  tyfK'.  In  the  pneumonia  of  diphtheria,  lN*sidt*K  the 
stn*pt<Mi»ccus  the  diphtheria  l»acillus  is  fn*<|uently  found.  In  winter  the 
ba<'illus  of  infiu«*n/4i  nuiy  U*  the  only  orpinism  pri*s<'nt.  but  it  is  usiully 
ass^N-iatiH)  with  the  pncuniiHiN'cus.  The  c»rganisms  menti(»nnl  are  found 
in  all  iMtssibIc  liimbinations,  Minictinics  oim*  and  si»mctim(s  another  pn^ 
<loniinating.  With  any  of  them  the  bacillus  of  tulnTcuKisis  may  In* 
found. 

Much  intcH'st  has  rni'ntly  Imi>ii  anMiM^I  in  the  ditTcn*nt  tvfvs  of 
phfiinKN  (Mci  which  are  foun«l  in  acute  pneumonia.'  t^f  the  ca^^^s  Mudinl 
tliu>  far  in  y«»nng  cliibln'U.  ty|M*  iv  of  (\ilc*s  cla>>ification.  has  Invn 
mut  h  the  m(i>t  frtHpicntly  pri'M'ut :  but  all  the  form<i  f«»und  in  adults 
ba\t-  Imiii  nbxTVtMl.  In  a  series  of  ."in  «iimn  studieil  at  tin*  Ilabii*s'  Hos- 
pital hrnrly  T.*i  jht  cent  wen?  tvjH'  iv. 

*Thf  tlivi-ion  wai  h«Tr  nuule  arronhnit  t<»  the  prt^lominant  rhnir.il  iV  patho- 
lufiical  f«  attirt<«      Most  of  the  doubtful  casein  wvrv  rlaA<i*«l  as  bronrhopmMimonia. 

•  Arrorilinie  tr»  thr  n»si\irrhf»?«  of  C«»le  of  tin*  R«)rkf'f<ll«T  Institute  pneti- 
iiKN'mMi  iii.ty  Im-  iiivifl«il  into  fiMir  frroufw  or  ty|^*«  Nos  i.  ii  .tnil  ni  havr  ilffinite 
in«ii\iiluJ  t  h.ir:u*trrif»ti«>:  iv  inrlu«lf^  th«'  n-ni.iin«W  or  unrl:L<«iitii'«l  irroup  The 
flitli  n  titt  ttmn  i.<*  iiiaib*  (>v  uninial  inoculation  and  n-«|uin-  from  twi-lve  to 
tutiit\-intir  lioun*     For  ty|H*  i  \iv  \\.v*  |»nHluo'«l  a  wnini  from  mimuoin-vl  hofw** 


im 
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8onie  idea  iif  tlic  iiatuif  uf  thv  in  feel 
gained  from  the  following  iMv.  The  spu 
piieumcuiia.s  of  oue  wiiitt^r  and  f*]»riiig  in  th 
post-niorteni  cultures  from  thnse  of  twoseaso; 


Sputum  culltutc3  from  12 


Stapbylocorcua  aiu^ua 
PucumotxK'Cus ,  ....*, 
StreptocfM'Lnw 


Why  the  same  exeitinfr  cause  in  one  ease 
and  in  another  lohar  pneumonia  may  he  in 
in  the  stnieture  of  the  lung  at  the  different  i 
large  size  of  the  hronthi  in  infancy,  A;^^iin, 
children,  the  process  tends  to  Iweome  diifuse 
eclhdar;  in  those  who  are  older  and  mort 
eirenmyr  ribed,  with  fihrin  aB  its  chief  prodii 
and   intermediate  conditions  the  types  are 

The  immediate  sonree  of  infection  of  tl 
rhirio]tharynx.  All  the  forms  of  haeteria  i 
found  in  these  cavities,  some  of  them  const 
times,  especially  during  an  attack  of  any  of 
Provide*!  the  other  conditions  arc  favorable 
by  tlireet  contagion.  This  plays  a  small  pai 
nioniu ;  there  seems,  however,  to  he  little  doi 
espwially  tlie  pjieumonia  cfmiplicatiog  meas 
are  not  infrequently  communicated  in  this 


which  has  been  shown  to  have  distinc'tly  curat 
factory  senmi  for  the  other  groups  has  been  |^ 
effective  in  infections  due  to  other  typcj*  than 
the  pneunioniiu!*  of  young  children  since  few  of 
age  lire  due  to  this  type  of  organism.  The  t 
genend   U8e. 

The  pneumococei  of  types  i  tuid  n  are  soldi 
of  persons  guffermg  from  pnciiinonia  or  thas*' 
IV  is  the  form  which  is  mos^t.  widely  iliffn.Heil  i 
mouths  of  healthy  personi!.  The  fmeuinonia  aa 
is  usually  of  the  miidest  variety  seen.  The  fa 
ganism  usually  found  in  the  pneumonias  of  chJl 
lo^*  mortality  from  primary  pneumonia  in  pati€ 
infants  and  young  children,  however,  pneumoni 
be  very  severe. 


rE  111U>M  ani'M;;!  MUMA 


iV? 


Thr  iliffi*n»iit  furtiut  uf  piu'umuiuu  which  will  U?  <Hirii*h|i*ml  irr:  (1) 
Arute  hroiu'hopnetimcinia;  (V)  aiuto  lobar  poetimoriia;  {^i  acute  pltfuro- 
paeumouia;  (4)  hypostatic  ptieumoma;  (5)  dimnie  broiiehoptieumonia. 

Ttiberruloiis  hronchopDcumotiia  will  be  ihcnmi^i  in  the  cbapler 
devoted  to  Tubennilusis. 


ACirrE  BROKCHOPNEUMONU 

iCaiisrrhat  i*n>t^mon»a;  Lobular  hmtmrntmia;  C^tptHmnf  BnmckiiM} 

Thi§  is  i'»wiitifllly  the  ptuninmnia  uf  infancy.  FiKWr  two  yeaw^  the 
gtrni  majority  of  the  eaaes  of  primary  pneumutiia  are  of  this*  ?ariety,  and 
tliMUjrhoiit  c  hihlh(MNl  nearly  all  the  eaii««  of  »<<t*oM(lary  pncutmmia*  TW 
term  broiichopticumoiiia  drm  ribe«  a  ]e«ion  rather  than  a  dtwTttae,  leferal 
quite  diMinct  fiirmi«  of  infertion  ht*itig  indudinl  unitrr  Ihtti  tieail.  Its 
iitfirtnlity  i»  high,  bfmuse  uf  the  tender  a>fi*  i»f  the  patienti^  in  whidi  th« 
primary  ca^Tis  cKrur»  ami  ali«u  Ikxiiuik*  when  mi^-otular^'  it  i^mplicatea  the 
ttiii!«t  M^vrre  funiii*  of  the  amte  infeitioiiJi  dioeai»e*ti  uf  duUln*ii* 

Etiology.— The  di^trihiition,  according  to  age,  of  i2^  cmme%  of 
brouehopnetimonta  wa**  ai<  follows: 


Ihiring  the  irti  year   ,  2^ 

-    moodymr...., , XU 

'    third       •    ,., ,.,,,.-    # 

•  fourili     -    ...   ,..     m 

*  fifth        •  I 


orSlpari 

•  ti  • 

-  2    • 

-  I    . 

too 


After  four  yearn  bninebopneutnofiia  is  infrrcpsmt  a«  a  primary  dia- 
'^  it  ia  •een  throughout  cIiiUHioihI  aa  a  eumplteatiofi  of  the 


infiHt 

Of  thi!  i^aM*  nifemil  to,  38  per  tvnt  ot^-urrwl  durinic  tin*  winter 
montha.  31  per  <vtit  during  the  pprini;,  13  |)rr  rent  durini;  the  Kummer, 
aiid  IS  pur  rent  during;  tlie  autumn,  Wtiile*  tlM'refftirr,  nearly  7tJ  per  tvjii 
•if  the  i%tim  ott'umd  in  the  coM  montlta*  broochopogimiiMiia  ta  ann 
throiaghout  the  year, 

Bmncbopneomonia  afTc«<Hi  aH  e1fi«ffpt»  but  it  moat  fnM}iiestt  in  cbil* 
dreo  harinj?  pwir  hygienic  turr  ,  i««|»eetally  in  inmalea  of  tmctitn- 

tioni*  ftod  in  thn**    -"  -        ^  '  *-       -   *  tntmnal  or  Itaml  dia- 

ittae.    In  ti^  conn  4,  lln  w<:^r«^  in  got^i 

fftiiditjon  prior  to  the  attark.  ind  ttf>  wen^  deUraie»  rachitic,  or  fjphilitic. 

Tin?  falhfwtng  tnUe  giri«  a  '  *  f  the  nsndttinna  with  which 
ncwlA  broorbtipQeignMHib  ii  Bm^*  ^««^ ;  -143  raaea  were  rliawJ 

aa  followa : 


pnlmtmMrj   m^mssAt»f/tu     2^*   fi 
f^^i  ♦d'lwH  >j^  link  «TiiJ«>^  X 


^ 
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Prim'iry  ^  ......,.,._,,-......,-... . 

S«tcondiiry  to  broricihitis  of  the  large  tub^ 

Complicaling  mettsl^^. . ,  * 

"  jjertUKsb?.  ..,......*..,-,, 

**  tliphtheria 

"  acuto  ileocolitiH. , 

*  scarlet  fever . ,  * ....... 

*  influenia ,,,..,., 

*  varicelk , 

**  erysip^l^ ..,,.... 


A  liiTgc  mimber  of  the  imtieiits  bad  p 
more  attacks  of  bronehiti.^,  and  fifteen  pre 

As  an  cxeitmg  cause,  exposure  to  eold 
potent  factors  of  primary   pneumonia, 
bronphopneunionia  Iiave  been  discussed  i 

Leiions.— The  term  bronchopneumon 
a  generic  one^  and  it  is  to  be  preferred 
pnounionia,  as  it  gives  prominence  to  the  1 
inattoru  The  process  may  begin  in  the  la 
h>  thopi^  of  ^umller  caliber,  Imally  iuvol 
wfiich  theeie  tubes  ternsiinite;  or  it  may  t 
surround  the  tube  in  its  course  through 
direction  tlje  lung  Is  cut,  there  are  seen, 
S!one8  of  pneumonia  (Fig.  48).  In  other 
almost  at  the  g^ame  time  in  the  small  hroi 
are  found  involved^  even  when  death  oc 
first  symptoms. 

f  There  are^  however,  cases  in  which 
hear  no  relation  to  the  bronchi — where 
or  larger  areas  of  piujumonia  irrugulai 
usually  near  the  surface  (Plate  VIII). 
lci?ions  guch  cases  might  hotter  be  ten 
monia. 

Much  has  been  said  in  the  past  abo 
struction  of  the  small  bronchi,  as  a  com 
pulmonary  inflammation.  So  far  as 
been  adduced  but  little  evidence  that  tli 
often  occurs.  Even  in  autopsies  matle  v 
collapse  is  found,  most  of  tlie  cases  sup]> 
when  the  disease  extends  from  the  brc 
those  surrounding  the  tube  quite  as  reg 
leads. 

'It  is  probable  that  a  number  of  cmsej 
among  these  primacy  cases. 


ACim  BHOKCUUI^KKrMONlA 


V  wii:  Urn  iitn.it'  in 


Thi*  fnlloH iii^  obiiervatiofii*  ttr« 
which  W€*  b A V4^  rtHMirtlft,  mien i««<^»|M 
nboui  ane-ihird  of  the  number. 

8§tU  of  ikf  ^M#vMr.— In  dghty-two  piT  cent  ttf  the  auto|i*ji*ji  eitcn<ive 


}  wwM  fomid  in  both  Itin^    The  parts  mmi  mtlrrteA  wen*  ^he  kiwifr 
IKwtrriurly ;  nrxt  to  lhb»  thr  i^iptrricir  part  nf  IwHh  thr  iipjiiT  oikI 
lover  Uibm,    The  Mi  loirvr  lolie  «<#  niuro  p\t«iitaiirdj  ctbpsfrJ  titan  tb 
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right  in  uvtT  two-thirds  of  the  L-ases*    If  the  | 
the  right  apex  is  the  most  frequent  seat         ^ 

There  are  a  certain  mini  her  of  eases  which 
wetl-deliiied  sta^ei^  of  eongestiou,  eonsolidatic 
disease  may  be  arrestt'd  at  any  of  the  stages 
ileath  may  oteiir  at  any  stage  and  there  may 
ent  portions  of  the  lung  representing  all  llie 
sidering,  therefore,  t!ie  lesions  of  bronehopi 
describe  the  condition  in  which  the  lungs  are  } 
when  death  18  likely  to  occur,  rather  than 
different  stages  of  the  disease,  as  in  h>bar  pne 

1.    The  Acute  Vontjesfire  Form   {Acvd' 
tlie  condition  in  which  the  lung  is  usually  f( 
the  first  two  or  three  days  of  the  disease.     Ji 
cause  death  in  the  first  twenty-four  hours,  ? 
naked  eye  extM^pt  acute  congestion.     The  V€ 
tended,  and  there  may  he  small  superficial 
lobes  are  usually  heavy  and  dark  colored, 
no  consolidation.     All,  or  nearly  all,  the  lu; 
tiun,  there  is  found  intense  congestion  wi' 
process  has  lasted   a  little  longer  the  affec 
defined.     These,  usually  the  posterior  porti 
Itrownish-red   color^  and   appear  partially 
a  little  force  they  may  in  nlost  cases  be  infls 
mucus  flow  from  the  divided  bronchi,  and 
or  less  congested  or  edematous. 

The  mierosc»ope  alone  reveals  tlie  fact  th 
pie  pulmc^nary  congest  it  in  or  bronchitis  of 
in   which   death  Ofturred  twelve  hours  fro 
marked  evidences  of  inflammation  of  tlie 
th(\^e  hyper-rtcute  caM's.  the  nncrosco|>e  sho 
small  hhiod-vesscls  of  the  alTcctcd  area,  Jiiid 
of  [)lood  just  beneath  the  pleura,  into  the  al 
tfic  lung.    In  some  cases  these  hemorrhages  i 
*)f  the  lesi(»n.     The  air  vesicles  are  partis 
filled  with  red  blood-eells,  sw^dlen  and  des< 
a  few  leucocytes  {Fig.  40).     The  red  hloc» 
llarnmation  may  be  diffuse,  involving  nea 
areas  in   the   neighborhood  of  the  small 
hrane  of  thi^  hirge  and  small  bronchi  is  tli 
lion,  and  the  walls  nf  the  bitter  are  infill 

Wlu'n  the  process*  has  lasted  fnan  twt 
iC]   tlw  rhanges   described   are  m»»re  mark 
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the  t*i|nii«  of  wiif^tian  and  limtirliitiit, 

2.    7* he  MattUd,  Htd  and  Gmtf  i*nrumania. — T)it»  i»  ti>e  uaual  ii|k 

'  fimriiiuT  when  the  chm^ite  ImK  liij>tcKl  t«oitk*wliat  longi^r,  and  u  foaod  in 

[  moii  of  the  aise«  djrinjBT  Mwcen  the  fourth  and  fcMirt««iilh  dayiL    Tbete 

arr  uitually  at  thi»  timi'  quite  lar^c?  anmit  of  rfn  n,  aoaMttoNit 

aitectipg  nenrK  ur rin  lolie,  «o  tliat  at  first  *igbt  Nifi%  r»**^mij^ 


I.— AfTiTB  llatiimifirsnitiiittjfiA.    la  llki  mmHr  »  dimra 
III  ft  ioat  III  pBMttnaiilA  aKwIlft.    Tl»  MHat  paH  «!  iIh» 
^^fcy— mmw  tea  liMi*.  B  ft.  alMviaf  tltalailMi  of  ilw 
i«  of  mmm  id  llw  alwilat  «p«i.    At  Um  liawtw,  A  A  A«  ww 

i<illai«. 


lobar  pacttmonia.  Thta  ia  aonipltnea  dMrrthpd  at  tha  *ii«ftido4olNir' 
forOL  The  extmi  af  thmt*  mrmm  drfKtid*  1«f|e«*iy  upon  tW  dunilfton  of 
thir  diiNMu  In  tncMt  vmmm  thi*n*  tn  plrtirt^y  oter  lli«  nuiwilidMUHl  fMir- 
ttfuia^  Thia  nmx  caitue  the  Ititig  to  adhere  to  the  «4Mst  w«lJ«  the  (imiDefifl 
of  the  adiMBioiia  depeiiilinir  tipati  tlie  dumtkin  nt  tlie  pDM^e*^  The  «ur 
fsoe  of  the  Irnif  ia  uaiiallT  of  a  molt  I*  '  "  *  '  rar  color;  it  often  has 
m  i^mrveljr  irranylAr  fael.  due  to  tlie  *  .if  (umie  of  thr  «u]vr- 

Hctal  Iciliulea  of  tin*  luog*    On  Mi'lioo^  li  la  rarely  foond  that  an  * 
lobt  la  conaolidalad,  the  aaparftdal  pottmu  hm§  ommI  mff«Qt«l,  wbiie 


Flo.  SC^BRONCHOPKBUMfmiA.  DeiiAC  JiifrUrutiou 
bronchus;  undrrr  a  Imw  fKiwer.  Tho  ca\ity  shi 
of  one  of  tlie  wniall  broothi,  which  is  partially  i 
cleMtriiye*!.  The  hrouohial  wnil  nuJ  the  pulnioi 
rlensoly  infiltr:ik*tl  wirh  Icuccjcytt^s  that  alniot 
effiiced*  Cliild  (iftcen  luoaths  oJd>  disj^aae  of  fi 
like  thie  were  fouud  in  both  lunga. 


miliary  tiilxrt^es.  Hie  largiT  ojies  arc  sec 
for  a  loiigi*r  time  and  \mti  ^'nidually  invac 
the  lung  is  tilt  parulld  with  the  hroiifhi 
striae  of  pHeiniioiiia  along  thi'ir  <tjur.se 
hrnijt'hi,  pu8  i\n\v»  quite  freely  on  pres.^ 
often  seen  to  be  thiekeiieLJ  even  by  the 
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are  usually  the  posterior  iwrtions  of  the  lower  IoIk;  of  one  or  both  sidefl, 
the  reniain<ier  of  the  IoIh^s  l)eing  congested  or  edematous,  while  in  front 
the  luu^  is  eniphys4*niatou8. 

Tiider  the  niiiToseofK*  the  smaller  bronchi  (Fi^.  IS)  are  seen  to  be 
nnuh  thirkened  and  infiltrated  with  leucocytes.  The  gray  an»a«  8ur- 
n^uiidin^  the  bronchi  are  made  up  of  groufM  of  air  vesicles,  which  are 
packed  with  leucocytes  (Fig.  50).  Fibrin  is  sometimes  S4vn  in  small 
amount,  also  retl  bkHMls^ells  and  desquamate<l  epithelial  trlls,  but  the 
leuciHytes  [tredominate.  Surrounding  the  areas  dens4*ly  intiltrateil  are 
grou|)s  of  air  vesicles  which  are  nonnal  or  congeste<U  or  which  show 
only  the  earlier  stages  of  the  inflammatory  prcH-ess. 

.'J.  (iray  Pneumonia  (Persuttent  linmchopneumonia) , — This  form  is 
seen  in  protracted  castas  when  there  have  been  i*ontinuous  symptoms 
usually  for  from  three  to  six  wwks.  The  pleuritic  adlu*sions  are  more 
general  and  firmer.  The  amount  of  lung  involveil  may  lie  very  gnmt, 
ofti»n  ncMirly  the  whole  of  lM>th  lungs  posteriorly.  The  affecteil  lung  ap- 
|M»ars  completely  consolidat<Nl  and  slightly  tnlargi»<l.  On  section,  it  is 
<»f  a  nearly  uniform  gray  cidor,  S4mietinH*s  of  a  yenomish-gray.  On 
fin^ssure,  pus  exudes  from  the  snmller  and  larger  bronchi.  Hie  bnmehial 
walls  are  markcMlIy  thickentnl,  and  in  some  pbnt»s  there  may  1k»  a  slight 
dilatation  of  the  smaller  bronchi.  The  |mrt  of  the  lung  not  consolidated 
may  Ik*  almost  white,  owing  to  v(»sicular  emphy>4*ma.  In  some  casc»s 
there  is  also  inttTstitial  emphysi^ma.  Snmll  cavitit^s  ctmtaining  pus  may 
be  found  in  the  lung.  The  bronchial  glands  an*  fnH|uently  swollen  to 
till'  size  of  a  large  lK»an,  and  are  of  a  nnldish-gray  itdor. 

Tin*  micn»S4*o|K»  shows  that  the  air  vc»sich»s  of  the  consididatnl  p<ir- 
tiuHN  jire  distendnl  chiefly  with  leuc<H»ytes,  but  then*  are  al«M»  epithelial 
jiihI  rMhiHMti\e-t issue  cells.  The  alveidar  septa  may  U*  h»  niurli  thick- 
v\uA  ;i-  to  rfu  n»aeh  u|Min  the  alv(»olar  sfmccs  (Fig.  ."il).  Complete  ns«»- 
lutioii    Is   thru    iniix»>>ible. 

Termination.  iK-.ith  nuiy  m-cur  at  any  -^ta;:**,  «»r  tli«'  p-itlinlogiml 
j»r«Ht-s  riia\  U*  arre^ttni  at  any  .*»tair«'  and  the  ra<e  p>  on  to  rei<»\ery. 
JiN  solution  ma\  take  piare  U'fore  any  MiiMilidati«in  ree<»gniziibh'  by  phy!*i- 
<al  ^\'zu^  l»a-  tMriirnd:  in  mi<  h  niM**i  it  is  u«-iially  nipid  aii<l  itimplete. 
If  tli«  ri-  li.i-  Ueii  oni«M»lidation,  reMijiitit^n  ma\  taki'  pla«T  after  twti  or 
tliri^'  \\«i  k-  ami  b*-  roinplete,  or  it  may  U*  delay«-«l  for  fixe  or  -i\  wtvks 
ah'l  ^till  U-  roniplete.  In  many  laM^i.  e-»j>e<  ially  tlios**  in  whh  h  it  is 
«!.].i\««l.  rf^oliitit»n  is  only  partial,  and  tiiere  are  relapS4's  or  nt  urrinj? 
af.i.  N-.  Afi«r  th«*  lir*t,  or  aft«r  .M\i*ral  attacks,  there  nniy  de\elop  a 
.  •  r-'i  :<  mtt-r-titiid  pneumonia :  or  ^imple  pneumonia  may  lie  foHowiNl 
l\  t  ;•••  r.  ulosis.  Sui  h  ca«M's  as  ib«*«ie  are  to  U'  «an'fully  distinguishtHl 
fr.iri  !'!•  niui  h  iii**n'  friipient  oiie>  in  ubnli  tli«>  bronehopneuin(»nia  is 
tul»«  r«  ulous  from  the  outsi»l. 


Associated   Lesions   of  the  Lungs.~Pli 

fouail  uvi^r  ovtTV  lar«^e  aruii  of  iunsulidalion 
three  or  four  dayn'  ihiration ;  while  in  mos 
first  few  days  tire  jileura  i^  norma!  or  oiil 
all  grades  of  ae verity,  from  a  slight  gray  fil 
be  stripped  off,  to  a  yollowish-^een  exudu 


Fig.  5L — PKitm.HTENr  BiioNf  hopneliwmnia;    HuiH 
A  A  fTiarkHJ  thirketiing  of  the  »!vec4ar  iii-ptji,  » 
AM  ihv.  i\\\lkA\,  B  B,  art*  dousn-ly  parked  with 
tlircniKh  iit'iirJy  the  whtile  of  the  affected  luii* 
Fifi.  00.) 


thick.  A  small  amount  of  serum — ^two  or  i 
is  coiniuon,  but  a  lar^»je  serous  effusion  is  v 
is  an  excassive  in tl animation  of  the  ph 
under  the  head  of  Pleuropnenmonia.  En 
Btage  of  acute  inflammaiion  of  the  luot 
but  it  is  less  frequent  than  in  lobar  pnev 
Bronchial  Giamh^—lix  f\]\  \\w  rercnt 
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an<l  rvA;  the  iitiuiil  tiizo  jk  that  of  a  pi*a  or  a  l)cau.  They  nhow  niicro- 
s<()|)i(}illy  the  UHual  changes  of  acute  hyperplasia,  lu  protracted  c«ac8» 
and  after  re]K*ated  attackn,  they  may  be  two  or  three  time«  the  siio 
mentioned,  and  of  a  gray  etilor.  It  in  rare  that  they  arc  large  enough 
to  give  rise  to  HyiiiptoiiiH  unless  they  bect)me  the  seat  of  tuberculoui 
de|N>sits. 

Kfiiphyscma. — This  is  one  at  tlie  n»gular  and  striking  features  of 
a<'ute  hnM'hopneuiuonia  in  infancy,  it  bcMng  es|Hvially  markcMl  in  the 
protrarteil  cases.  It  is  usually  vesicular,  involving  the  greater  \mri  of 
the  upiMT  ]o1m\*«  in  fnnit  and  the  anterior  margin  of  the  lower  lolies.  Oc- 
casionally interstitial  eni[)hysenia  is  seen,  forming  either  large  striae 
uiK>n  the  surface  of  the  lung,  or  blebs  of  considerable  size  along  the 
anterior  margin.  This  may  occur  even  in  cases  uncomplicated  by  per* 
tussis  or  by  laryngeal  stenosis. 

(iangrene. — (Gangrenous  areas  were  foun<l  in  six  cast's  of  the  seriea 
uicntione<l.  In  four  of  thi^se  the  pneumonia  was  primary,  in  one  it 
followed  di[>htheria,  and  in  one  ile<K*olitis.  It  (N*currc<l  in  scattered  areas 
of  a  grayish-green  color,  varying  from  one-fourth  of  an  inch  to  two 
inches  in  diameter. 

Abxceftses  of  the  lung  are  by  no  means  uncommon.  They  mere  noted 
in  seven  pvr  cent  of  the  auto|h(ies.  They  are  usually  minute  and  mul- 
tiple, varying  in  size  from  one-sixth  to  one-half  inch  in  diameter.  Some- 
timers  a  portion  of  a  lolie  is  fairly  honeyitmilMHl  with  minute  abscesaes. 
In  one  case'  a  large  abse^ess  was  found  occupying  the  gn*ater  part  of  a 
IoIh\  th4>  symptoms  rese*nibling  thttse  of  empyema.  Abscesses  are  usually 
found  in  regions  where  the  intlammatory  prcxt'ss  has  been  e«pci*ially 
intcnsi>.  They  may  Im^  found  in  pndongeil  cases,  in  those  of  unusual 
st\trity.  as  hIiowu  by  exci'hsively  high  tem|H*rature  and  rapid  extension 
of  xhv  di.M'a.M'.  and  in  very  dcli<*ate  subjiH-ts.  The  micntsttiiie  shows  that 
tlh-M*  al»Mt>M>  u.-ually  Ingin  as  an  act  umulati«>n  t»f  pus  in  the  small 
hrniuhi.  v^hoM'  walls  JKHimic  siiftcntnl  and  break  down  on  account  of  the 
iiitniMtv  of  thf  intlammation.  They  nuiy  Ih*  su|K*rticial.  but  an^  more 
(^HiiMionly  in  the  interior  of  the  lung:  they  ii>ntain  yeUow  pus  and 
H»nirtinir>  hrokeii-doun  lunjr  ti^sue.  Small  absi-esM^s  can  not  l>e  nn^ig- 
ni/«d  limn  {lily:  the  lar^re  om^s  give  the  sym[>t«»ms  and  signs  of  em- 
|»u  iini.  'liny  are  di^  u>mi|  m«»n»  fully  elM»when».  In  s«*veral  instances 
the\  lia\f  Ih«ii  Mir«^->'»fully  <»|HTat«N|  on,  though  wrongly  dia^lo^tieated. 

'i'hi'  lr-i..ii>  in  ntli«  r  orirans  will  U»  eiuisitlenil  under  i'ompliiations. 

SymptomA.-  nn»n<  iiojiiiiuinoniii  has  no  typitnl  course.  The  cases 
•  IttT.r  fr-iiii  •  a.  h  oth»r  \ery  markeilly,  but  they  may  U»  di\ide<l  into  a 
f.-u    ijiiitt'  dr-t  III.  t   L'rMUjK*. 

1.  Iiii  \«  I  II  <  o\i,i  «.nvK  Tm'F. —  Thi>  may  U»  M'«»n  at  any  age,  but 
!^  in<*r«-  fnipit  lit   in   \*»iini:  infants.     It  may  be  either  primary  or  sec- 
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(a)  Without  Consolidation. — It  can  not  too  often  be  repeated  thai 
bronchopneumonia  may  exist  without  signs  of  consolidation  at 
period  auring  the  course  of  the  disease.  When  the  attack  is  primamj 
earliest  signs  are  due  to  congestion  of  the  lung  associated  with  brooc 
of  the  fine  tubes,  which  is  usually  localized,  but  which  may  be  g<?ni 
If  the  disease  has  followed  bronchitis  of  the  large  tubes^  its  eigus 
added.  Congestion  of  the  lung  gives  feeble  breathing  over  the  affe 
area  and  occasionally  slight  dulness  or  diminished  resonance- 
are  found  coarse  sonorous,  and  finer  sibilant  rales,  due  to  c^oti^estioii 
swelling  of  the  mucous  membrane  of  the  larger  and  snialier  b: 
respectively.  These  signs  are  soon  replaced  by  very  fine  moiist 
which  are  usually  localized  in  one  of  the  lower  lobes  behind  ( Fig. 
These  localized  fine  rales  are  the  first  distinctive  sign  of  bronchopj 
monia.  Soon  a  change  in  the  respiratory  murmur  is  heard  in  the  bM\ 
area,  which  becomes  feebler  in  intensity  and  higher  in  pitch,  Elsewhei 
in  the  chest  there  may  be  coarse  rales,  due  to  bronchitis  of  the  large  tubes. 
In  such  cases  the  areas  of  pneumonia  are  so  small  and  so  scattered  as  to 
^ive  in  themselves  no  additional  signs,  and  the  case  may  go  on  to  re- 
covery without  presenting  anything  more  distinctive  than  the  aigns  men- 
tioned. 

(6)    ^Y\th   Areas  of  Partial   Consolidation. — In  the  lung   at  this 
time  there  are  small  areas  of  consolidation,  generally  su^ierfiiLdl 
separated  by  healthy  or  congested  lobules.     Percussion  in   th^e 
may  give  negative  results  or  there  is  slight  dulness.    The  vocn\  f 
is  not  usually  altered.    The  fine  moist  rales  may  be  heard  over  qui 
large  area,  but  at  some  point,  usually  near  the  spine,  over  one 
lower  lobes,  they  are  sharper,  louder,  higher  pitched,  and  more  nietallj 
and  seem  close  under  the  ear  (Fig.  57).     Respiration  is  feebler  hew' 
than  elsewhere,  and  bronchovesicular  in  quality,  approaching  bronehJal 
breathing  more  and  more  as  the  consolidation  increases.    The  resooojic^j 
of  the  voice  and  cry  is  exaggerated. 

(c)  With  Areas  of  Consolidation  More  or  Less  Comphfe. — ^On 
cussion  there  is  dulness,  but  surprisingly  little  in  comparison  witli 
other  signs  of  consolidation  present.  It  is  due  to  the  fact  that 
consolidated  portion,  though  extensive,  does  not  involve  the  lung  to 
any  great  depth,  and  also  that  there  are  in  the  consolidated  area  many 
alveoli  which  still  contain  air  (Plate  VIII).  On  palpation  there  is 
usually  a  slight  increase  in  the  vocal  fremitus.  On  auscultation,  there 
are  still  present  the  evidences  of  bronchitis,  usually  only  behind,  but 
sometimes  over  the  entire  chest.  Coarse  and  fine  rales  are  inter- 
mingled. Over  the  consolidated  parts  are  heard  bronchial  breath- 
ing and  bronchial  voice.     At  the  center  of  these  areas  the  bronchial 
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the  finost  hroixlii.  Tin*  (»iis«*t  is  aciitt*.  with  fvwr,  vrry  rapid  ami  lalMinnl 
hroathiii^r.  ^it'V(*n'  cou^h,  iiKMlcrati*  pntstratioii,  aiMi  in  iiioHt  tiiM^H 
ryaiiosis. 

The  tc'iii{H»ratiire  is  not  hi^h,  ii!iiiany  only  from  loo*^  to  l^x*^  F.,  and 
it  often  c-ontinues  m  for  thnv  or  four  days.  The  puW  is  rapid,  and  at 
first  is  full  and  strong.  The  respirations  an*  ex(i*(H]in>;ly  rapid,  often 
from  KO  to  100  a  minute.  There  is  dyspnea  with  markiMl  reitssion  of 
all  the  soft  parts  of  the  eht^st  durin>r  inspinition.  C  oii^h  is  always  pn»s- 
ent,  usually  severe,  and  sometimes  almost  in<i»ssant.  The  prt^stration  is 
not  S4)  ^reat  as  in  the  eas4«s  previously  tlesi-riUMl,  and  the  development 
of  the  symf)t(mis  is  much  h*ss  rapid. 

There  are  at  first  sihilant  and  afterward  sulM-repitant  rales  over  the 
entire  rhest,  with  which  are  usually  min^hil  <-oars4T  moist  rahs.  Then* 
are  no  evidencrs  of  consolidation.  The  nspirati»ry  murmur  is  every- 
when*  fn'hle,  hut  not  otherwise  alteriNl.  Percussion  p'lierally  pives  ex- 
a^^pTated  resonance*,  owin^  to  the  emphysiana  which  is  prt*s4Mit,  the  note 
hcin^  sometimes  atnu»st  tympanitic. 

The  symptoms  may  gradually  incn^asi*  in  si'ViTity  until  death  tak(>« 
phiit*  hy  the  third  or  fourth  day.  frnm  respiratory  or  cardiac  failure. 
There  is  usually  mark«'d  cyanosis,  and  toward  the  eml  rapidly  increasing? 
|»ro>tration.  Just  U'fore  death  the  tem|MTatun»  often  risin*  rapidly  to 
Km;  fir  ]t)7  '  F.  At  tin*  autopsy  then*  are  found  evitlenc«*s  of  hnmchitii^ 
'if  the  tulH*s  of  all  si/^'s,  and  minute  xoncs  of  pneumonia  aUtut  the  smaller 
hmiiehi.  The  lun>;s  are  p>nerally  in  a  state  of  hy|M*r-inf1atioii,  on  actimiit 
nf  MJiirh  they  do  not  collapsi*  on  o|if*nini:  the  ch«*st.  Then^  may  Im«  in 
addition  extensive  ii>n>;e>tioii  «)r  e4h*ma,  tin*  ile\elopment  of  which  han 
U^ii  the  itiimcdiate  cause  of  death. 

In  r}\>f^  whidi  df»  ni»t  pro\e  fatal  there  i<  uMially  hy  the  third  or 
fourth  <liiy  ;;reat  impro\«*ment  in  tlit*  tf«*ii«Tal  sunpti>ms;  the  finer  nih*s 
may  di^apinar,  an<I  the  rojir^'  one<  iNunme  m«ire  an<I  more  pniminent. 
lU  the  end  of  a  wiik  tliere  may  In*  (^mipleti*  ri*ci»very.  Instead  of  this, 
tlnri*  iMMV  In*  a  Mintinuanii*  of  tht*  eoii^titutional  >yinptoms,  and  ilisa|»* 
iN-araiMe  of  tin-  fine  n'de^i  in  front  (»idv.  \ihile  U-hinil  there  are  ;rradually 
added  til  tiieni  the  »i;rns  of  t iinxdidation  in  one  of  the  lnuer  loU*s  near 
tilt'  -piiif.  From  this  time  the  «aM*  may  pniirn^ss  as  oni*  of  onlinary 
l>r«>n<  !rn{inrnfnonia. 

Tin-  pn»L'!Mi*i*  Ml  this  clas<  of  ea*«'s  is  \ery  nun  h  U-tter  than  in  the 
•  iiiiL'*  "^tix*  \:irhty.  r«ro\rry  Uin;r  pruhaMe  unh'S'i  the  patient^  are  \ery 
yniiiii:  nr  iitliiate  infants. 

3.  Hi:oM  iioi'Nn  Mi»M\  OK  TiiK  CoMMoN*  Typk. — When  primarr. 
Tin-  ri-*iM)l\  lM'i;in<  -u<ldenly  with  sym{»tom<  n«»t  uidike  thosi*  «»f  loliar 
pi«ijin«'Ma.  'V\\\<  I*  t!ie  uhhIi*  uf  ons«*t  in  aUuit  two-ihirds  of  the  «iises. 
Ill  i>iil\  alNiut  ten  |Nr  tint  is  the  pneumonia  pn*«tHlt*d  hy  hnmchiti«  uf  tlu* 
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large  tulj438.     In  thfsnthe  symf)tnm.s  of  lirol 
merge  into  tliose  of  piicuniujim.     When  the 
by  high  fever,  frequently  by  vomiting,  rarel; 
there  are  rapid  respiration^  congb,  prostrati^ 
TliR  symptoms  are  mcire  distinctly  pulinonar 
in  lobar  pneumonia.  11 

The  temperature,  as  a  rule,  is  high;  rarf 
it  is  of  a  remittent  type.  The  duily  tlnetuatj 
live  degrees.  The  fever  n&ually  eontinueg  ft 
subj^itles  gradually  rather  than  by  crisis,  tiK 
rnre.  Althouglu  as  a  rule,  we  expect  a  h* 
pneumouia,  IhiH  m  ntit  invariahle.  Primarj 
and  even  lerniinale  fatally,  alUn>ug!i  the 
a  1  *u  \e  1 0 1  "^  F,  We  1 1  a  \'e  r im  -o  rt  I  h  o  f  se  v  e  ra  1  m 
is  more  oft^n  seen  in  young  and  delieate  iij 
older  and  more  robust • 

The  respirations  are  frequent  and  lalx 
On  inspiration,  there  are  marked  recessioni 
ehest,  and  the  alae  naj^i  dilate  actively.  The 
tiuns  is  from  <iO  to  80  per  minute;  very  of 
and  on  several  occasions  we  have  seen  it  eve; 
seems  more  embaTrassed  than  does  tlie  actioi 
failure  is  a  more  frequent  cause  of  deatl 
pulse  is  always  rapid — from  150  to  200  a  mi 
irregular.  The  pulse  rate  is  of  much  less  i 
Early  the  pulse  is  full  and  strong,  hut  soon 
and  weak* 

The  prostration  is  usually  moderate  f 
steadily  increases  as  the  lung  becomes  n 
toward  the  close  of  the  disease  may  be  es 

Cough  is  much  more  constant  than  ii 
distressing;  sometimes  it  is  almost  incessai 
and  may  cause  vomiting  if  the  paroxysm  o< 
is  no  expectoration.  Mucais  is  somctinu's  v 
even  into  the  jiharynx,  to  be  swidlowed  aj 
rated  into  the  hvng.  If  during  a  severe  p 
upon  his  face  or  inverted,  much  of  this 
strong  cough  is  a  good  symptom;  suppr 
symptom,  indicating  a  loss  of  the  refle: 
mucous  membrane  and  of  the  respiratory 

Pain  in  the  chest  is  not  common, 
symptom.  Cyanosis  is  present  at  some  tii 
It  may  oecur  at  the  onset,  or  at  any  time  d 
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BiwyifcaapumnoitiA  tiv  tss  liuJMai 
FosM*  ^MiHv,— Ualv,  tUUm  mmhiiIm 
dd:   Mitmi^  rliild:    im^pw  limidii^; 

Ml  Imm  on  AfUi  <l4y,  tmi 

botli  low  lol«B  btliiad; 

tUm  pmktuUm  tor  a  lum  tima  Im  hoik 


It  js  u^uallT  due  to  itiddim  con^i'iitiou  of  a  portioti  uf  the  luiiif  iii>t 
pri'viously  itiVdlvtHL  Evfii  whi*fi  ^ligUU  it  it  llwijii  a  dnii^iT'^igtwi  uf 
Tespiratory  failun!,  and  when  pre^nt  only  in  thi*  flngfr  ltp«  or  lipa 
indiciitt^  Unit  the  pfitif*nt  niui^t  he  ean*fully  wateluMl  and  ciiergvli* 
call?  treated.  In  the  fievero  cn^eg^  the  whole  ImhIv  mux  he  of  a  dull 
leaden  hue. 

Nervou-  it  tiu*  otiM^t  are  unt  if^*  fn^jUftu  a^  iii  lohar  pnen* 

niotiia,  i*<jrr  iii(  rare;  htit  late  it>mul.'«)ouK,  jiartii  uUrly  in  the 

ptieiimonta  whieh  eomplii-atea  pertUj^jKiit,  are  fre<|uent,  and  when  preaeut 
the  disea^  la  unually  fatal.    Ueliriutn  may  occur  at  any  time  during  the 

attack.    In  infanU  thia  ahcnra  it-  ^ __p_ 

aalf  by  excitement  and  inability  gpjllljjr  ^»Jh^ 

to  /<•  the  nunt  ur  mother. 

O^  ly      pitienta      presient 

marked        cerebral        amptoms 

tin  f     tho    dii^9a«e    rhnM*ly 

aim  ;    thune   of   menin^ittn. 

Am  elae where  atated,  the  nervouK 

•jmiptoms  dirpaud  Itm  upon  the 

kKmtion  of  the  diaeand  than  upon 

ita  extent,  the  intendi^  of  the  in* 

fecticiii,  and  u|ii)n  tba  au«ofptiliiK 

ity  of  the  patient»  aueh  iymptaow 

being  oapeeially  common  in  rachitic  child nm  and  in  tltui^  •ufferinx  from 

pertuaaia. 

Gaatro-enteric  iymptoma  are  frequent  in  infannr.  and  are  ol  mndi 
importaoc*.  Often  t)M»re  aiv  from  four  tn  iix  atoola  a  day,  nf  a 
color^  c»ntainin|f  morua  and  undi^ 
upon  the  feebb  digestion  whtdi  it  .....:  .  ^  .  the  IMmle  pfoctaat 
and  are  often  iflcmvated  by  improper  feeding  asMl  orermedimtioit.  Vooi* 
iting  and  diarrhm  add  much  tci  Ihi*  danp-r  nf  flu*  attack.  In  tummer 
Ibia  tomplieaticMi  ia  mote  frequent  and  ia  likety  tu  tie  mnn*  aefere.  Die- 
tention  of  the  ftomach  or  intirtima  frum  gan  may  be  the  camu  of  dia* 
tr^Minf  $}'  'o  the  added  embamasmenl  of  reairiralioii 

pmdueed  bi  ..,  .^.i.  .  (.rfsauie.     Ii^  iiifuritM  it  ttmv  U^d  tu  attAL^I^  cif 

c|mooaia  and  efen  tn  coneulsioaia.^ 

The  b1  Ttueuflionia  abowa  nryularly  the  chaiigea 

of  a  moder.i: ■  -4.  which  in  protraetad  euiaa  bai^aea  very 

marked     A  leuciji*ytciftii  ia  almnat  inrariably  pniwot     III  an  an*ra|rr 
caae  thii  rmugus  frc  -  ^0^    It  ^imt-timisa  ia  eieeaat?irfy  hixh 

wtthuut  any  appartu.  .  _    ...  ...ave  Kveral  timaa  9een  it  oter  ltlO,000» 

The  tnereaae  ii  chieflr  in  the  pdlrmorphonuclear  celU  which  uaually 
form  from  aiily  In  eiirtity-five  per  cent  nf  the  total  leumcytna.    With 
IS 
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the  fall  ill  tempera tu re  tlie  leurrieytosii?  in  mo( 
A  rapid  diminution  in  the  leuftx-ytosig  may 
resistance  in  tht»  patit*nt ;  and  may  be  seen  m 
tenipt^rature.     In  the  pneumonia  which  e(»ni 
crease  in  the  white  cells  may  be  ehiefly  of  the. 


T 


I 


Flo.  53. — ^Temperatfrb  Ctjhvb  of  Bronchopnettmom 
RErovEKY.  History. — Female,  eightw^n  iiu*iith8  old 
Early  signs  wfn^  localkedt  hfif  r&les  over  left  base; 
at  left  base,  with  r&les  on  both  sid^s  lj>ehind.  G«iien 
Slgnia  of  consolidation  di>iaptx^ured  about  a  wc«*k  a 
fiiBted  nearly  two  Wfi<?ki!*  lotigpr. 


Poeitive  blood  cultures  were  obtained  in 
of  bronehopneunionia  studied  at  the  Babies' 
cus  was  found  in  47,  the  streptococcus  in  15 

The  urine  in  most  cases  is  scanty,  hig 
urates.     A  trace  of  albumin  is  often  presei 


_L 


lajipiaoi^ 


:( 


^^^- 


Tm*  54. — Temfkbaturi!  Curve  of  Relapsing  1 
Historjf. — Male,  mneteen  months  old;  delicate, 
lower  lobe  Ix'hiiid;  two  days  lat-er  cmiall  area  o 
behind;  many  rftles  both  sides;  eighteenth  dtvy 
I^eored,  but  many  rftlea  permettMl,  Accession  of 
day»t  acciimf*ftnied  by  ext/enmon  of  disease  as  ehoi 
coosolidatian  during  second  &ttiick.     Slow  rcaolu' 

very  high;  but  casts,  renal  epithelium,  ant 
are  rare. 

The  temperature  chart  shown  in  Fig.  5S 
frequent  course  of  primary  pneumonia  of  e 
in  recovery.  In  cases  of  this  type  the  c^n 
grave,  and  follow  very  closely  tlie  tempera 
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ill 


Wm. 


The  next  chart  (Fig,  !t^)  Mmiruien  a  mom  mtmt  but  not  u&eoni* 
mon  counpe  af  tbi!  diiease  to  which  the  huer  im  prokuigfiL  Tbe  ti«ital 
duration  f>f  eniei*  of  ihi»»  typ*  in  l>**tu4Tn  thrif  urni  fotir  iraulw,  Th% 
ugular  tluciniittoiiii  of  the  totnporatiirD,  rart>h  touchihi;  th<«  liormal  line, 

eiceecliagly  chami.Henslie  of  hronrhfipntttaiiHmia^ 

The  chart  ahiiru  in  Fig.  54  U  that  of 
tvlapfing  fmeumoiiia.  The  iiret  attack  waa 
fairly  typical,  with  about  th<»  u«tial  dora* 
tion.  Ke»ulutiiui  had  hrguii,  auil  wad  ap- 
parentlr  progressing  favorably,  when  there 
wan  a  rrtuni  of  the  fever,  accompanied  by 
new  aigDi  in  the  ihet*t,  the  frtrmmd  attack 
being  abort cr  and  milder  than  Ute  fiiat. 
Very  often  the  ti*mfH*ralim^  falU  to  oomuil 
without  any  signs*  of  re^tdutiou,  and  after 
aji  internal  varying  from  two  to  Uiree  day« 
to  a  week  there  }•  a  ntnim^nee  of  the  ferer 
and  other  constitutional  nyniptiJiitaK  the 
•ecoiid  attack  frequently  proving  fataL 

A  frequent  ctmr^ie  in  fatal  rajii*ii  i«  #hown 
in  Fig*  55.  Tbe  duration  of  the  diaeait* 
iturtead  of  being  Ave  days  aa  in  thia  ca«e.  la 
often  only  thn»e  or  four.  Tlie  temperaturv 
at  fimt  flurtnatci  widely,  then  riaea  grad- 
ually until  death. 

Duration  of  ike  Fevtr. — The  following 
figurea  give  the  duration  of  iho  fever  in  ^51  eaaea.    Tha  noafiinty  wera 
primary  ;  none  were  aecoodary  to  diphtheria,  and  only  a  few  CQaaplkalad 
meaalea.    Of  the  169  caaaa  thai  were  fatal— 


TAU 


Ctjava 

irMtofVv— Mftfe,       lis 

fliltk;    mMni  <iap»C    WaM 
§gm  day  w^mm  §tm  mak^  taJo 


lamUMrMaafMI 
Ina  Mdad;  Jiinwiiiia  |n» 
tnalott,  lyimtnK  «mI  <l**ik. 


0178 


dMdariaitliaflnlaiadajra 

*  batWMB  Iba  an^aatli umI  Iwrn  v,  hr^t  '\mym 

*  •        •   Iwcnljr-tartaodMAUeUiilAj^ 


22(  0  nee  <t-cil 
S5.a    •      • 


wbicb  rtcorered,  tbe  duration  of  the  fever  waa 


f^unii 


'9mm  dii>« 

In  twwit^^aoa  da|«. . 
daara. 


tl  Afvrecat 

aaii  •     • 


PhftiaU  %aa,— In 
better  to  eoniiacft  tliem  wttb  Um  di  fawl 
fmp  tiMn  in  ilam»  aa  in  Mar 


itia 
in  tlia  long  tiian  In 


m^^ 


512  DISEASES  OF  THE  RESPIRATOI 

(a)  Without  Conmiuiaiwn,^li  can  not  i 
bronc'hopDeiimaoia  may  exii*t  without  Bigng 
period  during  the  t^urf^e  of  the  dijsease.  When 
earjieet  signg  are  due  to  congestion  of  the  lung 
of  the  fine  ttibea,  whieh  is  u.^^ually  locali^tMj,  I 
If  the  dii3ea^e  has  followed  bronehitie  of  the 
added.  Concrestion  of  the  Iniig  gives  feeble  b 
area  and  oeea&ionally  slight  dulnese  or  dimini^ 
are  found  coar^  ^jiioroui?,  aud  finer  sibilant  n 
swelling  of  the  mueoug  membrane  of  the  la 
resfiectively,  The*ie  i^ij^ns  are  soon  replaced 
which  are  u**iially  local ize«l  in  one  of  the  low^ 
These  localized  tine  rales  are  the  firet  distinc 
monia.  Soon  a  change  in  t!ie  respiratory  muri 
area,  which  bett)mes  feebler  in  intensity  and  b 
in  the  chest  there  moy  be  coan^e  rales,  due  to  hi 
Jn  such  cases  the  areas  of  pneumonia  ore  s«3  s 
give  in  themselves  no  additional  signs,  and  t 
eovery  without  presenting  anything  more  disti 
iioued. 

(b)  With    Areaji  of  PaHial   Conmfldatt 
time  there  are  email  areai?  of  consolidation^ 
separated  by  healthy  or  congested  lobules, 
may  give  negative  results  or  there  is  slight  di 
la  not  usually  altered.    The  fine  moist  rales 
large  area,  but  at  some  point,  usually  near 
lower  lobes,  they  are  sharper,  louder,  higher  *i 
and  seem  close  under  the  ear  (Fig.  57). 
than  elsewhere,  and  bronchovesicular  in  qua 
breathing  more  and  more  as  the  consolidatioi 
of  the  voice  and  cry  is  exaggerated. 

(c)  With  Areas  of  Consolidation  More  c 
cussion  there  is  dulness,  but  surprisingly  lit 
other  signs  of  consolidation  present.     It  is 
consolidated  portion,  though  extensive,  doe 
any  great  depth,  and  also  that  there  are  in 
alveoli  which  still  contain  air    (Plate  YIl 
usually  a  slight  increase  in  the  vocal  fremit 
are  still  present  the  evidences  of  bronchitis 
sometimes   over   the   entire   chest.      Coarse 
mingled.      Over    the    consolidated    parts    ai 
ing  and  bronchial  voice.     At  the  center  o1 
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hreathiBg   is   pure   and    rales   are   usuallj  abj 
rales  are  present   and   the  breathing  approaC 
type  (Fig.  5S).  The  si^ns  of  consolidation  st 
scribed  as  they  are  in  lobar  pneumonia,  but  f 
conaolidated  area  is  at  first  small,  usually  in  o 
the  spine,  hot  may  gradually  extend  until  m 
even  both  lungs  behind  are  more  or  less  compl 
The  signs  are  found  as  far  forward  as  the  axil 
there.     Friction  sounds  may  be  heard  over  t! 
very  rarely  except  where  signs  of  complete  coD 
is  often  impossible  to  obtain  any  idea  of  the  co; 
during  quiet,  superficial  respiration,     Sometl 
completely  consolidated  there  is  heard  only 
the  lung  may  be  almost  silent*     If,  however^ 
or  to  take  a  deep  inspiration,  both  the  bronch 
distinctly  brought  out     The  intensity  of  the 
the  disease  advances,  and  the  signs  become  m 
lobar  pneumonia.     During  resolution  there  ; 
the  signs   of   consolidation,   which   may   be 
sounds    and  rales  of  all  kinds  often   persisi 
longer. 

The  following  statistics  are  of  some  intercj 
with  which  signs  of  consolidation  w^ere  four 
were  discovered.  Their  value  is  increased  bj 
were  under  observation  in  an  institution  at 
sick,  and  that  in  all  the  fatal  cases — thirty-six 
of  consolidation  were  absent,  the  diagnosis  o 
by  autopsy:  h| 

Coasoltdatioa  noted  on  or  before  the  fourth  c 
**  •*      from  the  fifth  to  the  aev 

••  «        **      the  eighth  to  the  t 

*•  «      after  the  twelfth  day . . . 

No  signs  of  consolidation 


In  general,  it  must  be  borne  in  mind  i 
consolidation  are  never  present,  as  the  areas 
widely  scattered ;  that  where  there  is  conso 
plete,  because  there  are  small  areas  of  heal 
hepatizcd  portions;  that  the  signs  of  con 
gradually;  and  that  both  sides  are  almost  i 
one  side  usually  to  a  greater  degree  than 
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4.  Tn«  PnonucTEii  Vuim—Fwrnwrgsur  BrnxsciwrswunasiM.— 
This  is  seen  in  primary  casci,  especially  amunj;  de«iicmte  ebtldmi^  and 
in  thi^  pueuiminia  I'^nii:  *  *     nia  anil  nwiariat,  and  ia 

the  form  whirh  often  (  nnmt  and  conni  of  the 

diiaaiv  far  the  flr«it  ivri}  or  thn*e  weekn  d<i  not  differ  from  an  ordinary 
attack  of  moderate  iererity,  but  at  the  end  of  this  period  tliere  ii  iwn 
no  tendency  in  the  process  to  stjlmide*  The  fefer  cDntinuca,  although  it 
may  not  be  high,  but  by  physical  examination  it  ia  found  that  the  areai  of 
consolidation  are  ^adtially  1  mactiaoa  tbt 

greater  part  of  buth  lungH  i  <  vaaieki  becomt 

ao  diitetided  with  cells  that  the  signa  of  eannolidation  are  mora  complrla 
than  in  ordinary  bronchopneqinonim.     The  phyaical  aigna  praacnt  am 


Flo.  aO.F»Taiff>aaATraa  Cvwrm  or  Ft 

FaTau^T.  lf«iiori.-*Mttle,  tiro  aod  m  }mU  ymn  old:  bedUir: 
hotIv  thaoaljr  iiiaia  w«e»  v«ry  Ibi*  wok9%  tilM  ilmiiicbfial  bnUh  Imcit  troftiftad  btttlu 
Tli«fil«ialni«liaara»tiNirtanMtall]r8la««da9«  ^kamhMttAymttmmt haiHwm 
aol  iiatil  III*  ihlny^kMiftli  dA>*  that  poalllf  iipw  at  leaaeidaaiBa  mmm  iBicafwwl  ia 
ik9  kit  Umm  Mm  bMwi  I  ihmm  wkmm  a»daaHy  wi>a<M.  aa4  Iwtef^  iJi^th,  mwm 
pn—iii  ow  mailx  Ikp  wliob  kfl  ham  baMad  aad  wm  ikm  Hi^  towtv  M«.  TWt* 
v«t«  alvi  frialloa  mtada  ovkt  boili  laap*    XMiiiMiL-^Oiit  ud  rocod  pboriiir  wiUi 


appv  kib«,     fUaihl  iovir  kibp  atioal 

»,  bat  aol  cfarogr-    No 

I  (M  Fta-  61). 


marked  dalneas,  aometimes  almosi  flatnm ;  tben»  is  braoeliial  bfaathing 
which  is  exaggerated  in  intrnitity  until  it  reaemblea  cavemona  breathing, 
and  it  may  be  impoaaible  to  dbtingnish  betwaen  thenu  Howerer*  the 
fact  that  it  is  heard  orer  so  largif  an  araa,  tliat  it  ahadea  nif  gradoallyt 
and  tiiat  it  U  acnHimiianiM  tir  frirtHin  wvanda,  nt^aillr  make  a  difftineti4»n 


The  temperatore  in  uhx.*  j»rc>trii«  t»^ii  •.i^*-*  tor  iri**  i 
IK  from  100*  to  105*  P.;  but  after  Uiu  time  it  t^ 
—from  100*  to  lot'  or  loa*  F<  The  course  la  not  at  all  rsgnlAr,  but 
markod  by  fnKpieoi  aiacsarbaliooa  and  rraiiaaiona.  Tbir  gmeral  iTrnp- 
loani  are  thoee  of  prugriaaiia  aitbaita.  Thcfv  b  conltniied  wasting* 
anemia,  and  steadily  inrreasing  proatration.  The  appetite  ia  loat,  often 
thcfv  i*  an  atemion  to  Umad,  and  vomiting  b  eaaily  excited  if  food  or 
atimttlanta  are  furrtHl.  The  stoola  abov  that  eten  what  foiid  ia  taken  b 
firy  Imperfectly  digf^ted  and  aasimtlated  The  skin  brttimea  dry  and 
loaaa  ita  alaaticity:  hed-aoraa  may  form;  ftna  ponctatv  heiaoffibagio  tft 
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geen  over  the  abdomen,  ^metimeg  over  the  cl 
eotulitioQ  is  always  a  very  bad  symptom,  and 
is  very  seldom  eec^ii  when  it  is  present. 

Death  takes  place  from  slow  asthenia,  usuj 

but  the  atta(  k  may  be  prolonged  for  eight  o 
gjmptoms,  the  tetijperatiire,  and  the  wa.^ting 
lofiig,  and  such  iB  the  diagnosis  often  made. 

Although  the  iiiaj'ority  of  the  cn&e^  in  whi 
weeks  run  the  fatal  cciurse  Just  described,  suc' 
occasionally  recover.    The  temperature  gradu 

until 
point 
often 
ehan| 
gener 
physi 
appel 
brigh 
inters 
coug] 
the  s 
and  t 
plete! 
ever, 
be  ii 
bcinj^ 

health  h  fully  restored.  Although  the  signs  o 
a  few  weeks,  ralca  are  apt  to  {lersist  for  a  niu 
able  in  such  cases,  even  though  all  signs  of 
chest,  that  the  lung  docs  not  become  norma 
tacks  are  always  possible  and  iDdeed  frequ< 
volved  in  the  relapse  ahvnys  includes  that  par 
lution  was  delayed.  The  general  health  m 
the  child  never  rcgainK  his  former  vigor;  3 
of  these  cases  recovery  seems  to  be  complete, 
type  are  sometimes  seen,  and,  although  the 
number  of  wwks,  it  is  never  high.  The  eoi 
tuberculosis. 

5.    Secondaky  PxErMONiA. —  (a)  CompI 
often  that  pneumonia  develops  during  the 
ease.    The  most  frequent  time  is  from  the  i] 
the  patient  has  become  exhausted  from  the  ] 
tussis.     In  two-thirds  of  our  cases  the  devf 


FlO.  01.— TEMI^EATtrUK     CUBVB     Of     Fatal 

Bronchopjveuiionia,  Compucattng  Peh- 
TUftsis.  Hintory.—MtiU',  mx  manthri  old; 
delicnte;  pprtuasis  for  three  wet'ks.  Early 
sign?  of  brofirhitis  of  hirjie  tul>e8  only;  on 
the  flev<Mith  day  Migna  of  consfjlidatton  in 
fight  upper  lolxr.  Inerr-asiiiir  prosit mt ion, 
eyBiiotda,  atifl  tji-ath.  AutopHy. — Luriie 
arniis  of  r^iinfiotidatiion  in  riidii  middle  and 
upper  k>tje«,  small  soatt^n^d  «pot»  through- 
out left  lun«. 
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was  >rra<lual.  followiii^^  lironthitis  (»f  tlu»  lar>n^r  Ui\h^,  TIip  tomporature 
chart  shown  in  Fi^^  «»1  woll  illu>tratt*s  this  itnirs*'. 

When  the  onset  is  suilden.  the  symptoms  <lo  not  difTer  cs^sontially  from 
those  of  primary  pneumonia.  The  tem{HTature  of  pi*rtussis-pneumonia 
is  usually  not  hi^lu  in  a  very  lar^e  numlnT  of  cases  n(»t  rising;  alH)ve 
lor^..-)^  F.,  and  ranpn^r  most  of  the  time  from  101^  to  loa*'  F.  These 
caM's  are  very  apt  to  Ik»  proh)ii^Hl,  the  fever  often  lasting  for  three  or 
four,  and  sometimis  even  for  six  wwks.  The  physidil  si;:ns  (»f  cons^ili- 
datitui  nuiy  jKTsist  inr  a  lon^  time  after  the  temperaturt*  has  Iteoome 
iiorniaK  and  yet  the  eliihl  may  rtniiver  entirely.  We  have  S4rn  (me  ease 
in  which  nn-overy  ap]>arently  (H)mpK»te  Oi-turrM  after  the  si^ns  of  itm- 
solidation  had  persistml  for  six  months,  and  another  in  which  they  had 
|KT>isted  for  over  ci;rht  UKUillis.  Very  often  the  si^ns  c^mtinue  during; 
the  entire  attack  of  {HTtusNis.  (Vrt»l)ral  symptoms  are  common,  es|H»- 
cially  toward  the  ch»se  <»f  the  tliseast\  Of  fifty-four  fatal  ("astv.  twenty- 
Ihc  had  con\ulsions,  and  in  twenty-tw<»  this  was  the  mode  of  death. 
Only  one  case*  whirii  deNelojKHl  (H>n^ul^ions  n'<i»\enMl. 

{ft)  (ompliaiiinif  Mt'a.shs. —  In  a  small  numUr  of  cases  the  pneu- 
monia iH'^^ins  simultane<»usly  with  the  invasitm  (»f  mea>les«  hut  jrenerally 
not  until  the  eruption  ap)H>ars.  Instead  of  gradually  falling  to  normal 
with  the  fading  of  tiic  eruptiiui,  the  tem{)eratun*  continues  high.  Any 
of  the  clinical  ty|H*s  <»f  prinmry  pneumonia  may  oirur  in  measU*3i«  the 
acute  congestive  variety,  which  is  fatal  in  two  or  thn»e  days,  lieing 
cs|KHially  common.  In  its  (*ourse  and  duration  the  pneumcmia  of 
measles  rcMMuhjes  the  si*vere  form  of  primary  pneumonia.  The  liroiicho- 
pneumonia  of  scarlet  fever  differs  in  no  way  from  that  of  measlt*s. 

((•)  <'utnpliratirnj  Diphtherui, —  In  many  cases  this  diies  not  give  a 
di>tin(t  (linical  pirture  of  its  own,  its  symptoms  Iw^ing  mingltHl  with 
tlioM'  of  diphtheritic  hnuichitis,  with  whiih  it  is  frw|uently  ass4HiatiHl. 
In  others  the  forms  rt*semhle  those  strn  in  measles.  The  majority  of 
cases  <Hrur  as  a  compliratitui  of  diphtheria  of  the  larynx,  although  it  is 
not  infretpient  in  the  s<>ptic  castas  in  which  only  the  up|M*r  air  passages  are 
involved.  Pneum<»nia  after  laryngitis  may  develop  within  two  days 
from  the  lH>giiining  (»f  laryngeal  symptoms,  and  run  a  rapid  course;  or 
it  may  i^mie  as  late  as  the  s^n-ond  or  third  wwk.  In  a  child  wearing  an 
iiituhation  tuUs  the  diagnosis  of  pneumonia  pri'sents  ditficulti(>s,  owing  to 
the  alteration  in  the  n*spiratory  sounds  and  the  existeiK*e  of  the  loud 
tracheal  niles  which  ohs^ure  the  usual  auscultatory  signs,  .\lthough 
pneumonia  may  U»  apparent  hy  symptoms,  its  situation  may  he  dillirult 
to  determine.  The  most  im{Mirtant  signs  for  diagnosis  are  the  diminished 
respiral4»ry  murmur,  liHaliztHl  ralen,  and  dulneM  on  pen*ussion. 

{d)  <\fmf!inttintj  hiffuenzo. — Without  douht  many  cmsea  usually  re- 
garded as  primary  an*  really  i!iei\>ndary  to  influensa,  particularly  when 
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that  disease  is  prevalent.  While  the  pneumfl 
in  no  essential  points  from  tlie  primary  farm 
quite  characterietie.  In  one  variety  the 
quently  lasting  but  three  or  four  days,  but  J 
fluctuating  leniperature,  the  general  sympi 
severity.  A  seeond  type  is  a  prolonged  pii 
and  remissions,  M'hich  may  Iflst  for  two 
extraordinary  flnetuations  of  temperature  (I 
the  recurrent  type  of  pneumonia,  of  which 
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Fio.  62.— 'Bronchopnxutmonia  Compucatdio  Infltti^ 
infant,  7  nionths  o^,  branrhitiH  anti  olilis  four  ' 
Bi^n»  of  e^j^niMjItdtitifm  in  riglit  hinic;  double  im 
small  urea  of  orm^ilidjiliim  In  loft  liin^  i>n  t6th 
showed  B,  influi^nxae.  SiicnA  in  luniiiB  not  mueh 
AuUtpitu, — Usfual  icaiuu^  of  bronchopn<^umonitt  of  n 
other  lcMioti»  of  tmix»rtttnc<*.  Cultures  from  lung 
pncuiQOcocd* 

f 

distinct  attacks  in  a  single  season,  althoi 
signs  nor  symjitoms  entirely  disajjpean  Ii 
caSes  a  chronic  form  of  pneumonia  ultimat 

(e)  Complicating  IhovoUtis, — This  is  * 
form  of  pneumonia  which  is  scarcely  recogr 
signs.  It  is  seen  in  the  protracted  cases  ' 
in  its  course.  Very  often  pneumonia  is  n 
constitutional  symptoms  being  suflicieotly 
lesionsj  although  the  autopsy  discloses  the 
part  to  pneuninnia* 

Complicatioiis*— Most  of  those  relating 
scribed  with  the  lesions.  Pleurisy  will  be 
monary  emphysema  is  always  present  to 
can  not  be  made  out  by  physical  signs,  Ii 
neous  emphysema  has  been  seen.  Abscess 
reQognized  by  physical  signs,  Pneumothori 
is  very  infrequent  except  as  a  result  of  pu 
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eipceedingly  cK)mnion,  and  one  nhould  be  cofiitliintljr  oo  the  lookout  for 
It     It  i«  recognized  only  by  examination  of  the  eiir  with  a  i{ir€ulttm. 

Mpxiiugitiis  may  eoraplitatt!  acute  brotKho}>neunionia*  It  baa  oc- 
curred in  about  two  per  cent  o(  our  caaes.  It  is  in  all  re^|iccti  aijiiiW  to 
thi'it  occurring  with  lotiar  {meunitmia.  Menitigifal  hemorrhagt  w%  hife 
#een  only  onc^e.  and  it  was  the  cause  of  death  in  a  patient  dirt«ii  moiith# 
eld,  who  n  few  clays  Wfore  waa  i^ixcfi  with  eonrulaiona,  fothnred  by  a 
gradually  increasing  stupor,  which  ixjutinuod  until  df>ath.  The  hi^snor- 
rbaga  covered  the  entire  convexity  of  the  brain.  Endticanlitii  b  «x* 
tremely  rare ;  it  wai»  not  olnierved  in  any  of  our  c««ca.  Acute  pericarditia 
is  al«o  rare  unlesa  there  is  an  extensive  pleuriiiy.  When  i(  i$ccun  it  ia 
uKually  with  pncutnonia  of  the  left  aide.  Coniplif^aticm^  referalde  to 
the  dlgeitive  tract  are  quite  common*  Herpetic  «tomatit>ii  if  frmjiurnt, 
and  oc^-aKioimlly  the  ulcerative  variety  ia  seen.  Thrufth  often  occura  in 
the  protractetl  ca!«f*D  among  very  young  infanta,  Ctaittru-cnteritm  ia  not 
very  common,  ccmfttdering  the  frequency  of  vomituig  and  diarrhea^  thiMi 
depending  usually  ufHin  functional  derangement  Nephritiji  i»  rare;  it  ia 
ttitually  of  the  anite  exudative  variety^  and  very  Mldom  aevere  aornigh 
ti*  miTect  the  progiuii»ia. 

Old  lettiouft  of  tuberculodid— chee^  nodutea  tn  the  lunjfa  and  four- 
timi*a  in  the  pleura — aro  not  infrequently  met  with  in  patienta  dying  of 
acute  pneumonia  of  a  non*tuben*uloun  r*    -    •  r. 

Diagnotik — ^An  acute  on»et  with  r  .?%  high  fevur,  rapid  rea- 

pjration»  and  cough,  nhould  always  lead  one  to  tuapect  pmroaionia,  \Vlien 
to  theae  symptoms  are  added  pro^ration  and  a  leiicocytQatir  the  iliag* 
ncNtiif  of  pncumnnia  U  almot«t  c^^rtaiu*  Tairii  of  the  acute  ecingniiTa  ^rpa 
are  the  ones  mo^t  frtHjuentJy  imreoogiiixed.  and  in  many  of  thtse  caow 
a  poaittvo  diagnoaia  ia  impoaaiMr  during  life,  Uany  atypical  caoaa  of 
pi»eumonta  are  «een«  particularly  in  young  infanta.  An  umafoal  teOK 
peraturi!  i^ourae  ia  perbapa  the  ityniptiim  mo#t  likely  to  li*ad  to  a  mlatake. 
ttliUe  thiii,  at  a  rule,  ia  high  and  remittent^  aofnietiiiici  tl  ia  ooi  fii»  and 
it  may  be  but  little  above  oonaal.  Rapid  reapiraticMi  b  altnoal  always 
prearnt,  but  cougli  may  bo  very  alight,  eapecially  In  infanta.  In  very 
young  infanta,  the  diagnooia  ofli!fi  nsata  upmi  the  proatialiiiiip  cjaDoai% 
aod  rapid  reapiratbn,  the  oilier  acute  inBanmiatofj  i^Biptoiiia  btiiig 
abaciit  Only  the  pbyiical  figna  of  the  diaaaaa  ain  poaittvely  fettle  the 
qiieotioiiof  diagmtfiai 

When  pnramonta  foUoira  hroDchttb  of  the  largv  tiibe%  whether  the 
hronchitb  ia  primary  or  compUcatei  ooe  of  the  infertioua  diteaoea,  tha 
axteoaioo  of  the  diaeaae  to  the  liinga  b  uiually  marked  by  three  symp- 
fciina  a  ataadtly  rbtng  l«iitpanlu?a»  motv  frequent  rei|iiratiofli%  and  in- 
creaatng  pmotraticm.  It  may  be  twelve  or  Cweoty-foor  htfun  before  tha 
change  k  todioated  by  tbe  phyakml  aig&a. 
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At  the  outlet,  pueumouia  can  not  be  positl^ 
eevere  bronchitis.    Such  a  bronchitis  often  beg'ii^ 

gymptoms  and  a  tcmj>eFature  of  hM}^  or  104°  F* 
lure  is  of  short  duratioii,  usually  falling  after  ti 
hours  to  100**  or  101**  F.  The  prostration  ig 
eyniptonis^  possibly  excepting  the  cough,  lesi^  sel 
signs  are  coarse  rales,  which  are  heard  tbrougho 
The  same  rules  apply  to  bronchitis  of  the  snml 
heard  tjoth  in  front  and  behind,  and  usually  over) 
ralea  tlic  tcnii>eralure  continues  to  rise  for  three  i 


Fig.  63.^BttONCHOPNF,iiMnNrA.  Inftmt  8  months  old; 
aren.^  of  con'iolidatioii  io  bnth  luiigs^,  t*9pcci(illy  mtirkir*d 
at  tht"  l**ft  atH'x  and  Ihe  rtxit  of  tliL"  rieht  [uu^.  The 
oiib^  phyaicai  aigns<  wert^  seattered  r^es. 


agnosis  of  bronchopneumonia  from  lobar  pneu 
in  connection  with  tire  latter  disease.    On  acco 
]>enitiire,  bromhopneunioiiia  may  be  CDufouode 
ma!  a  rift  may  i^e  suspected  as  a  complication, 
blood  will  remove  the  doubt. 

Roth  the  acute  and  the  persistent  forms  of 
n)ny  be  confounded  with  the  tuberculous  form 
are  considered  in  tbe  chapter  on  Tuberculosis, 

The   X-ray  is  of   value   in   rleteeting  the 
before  this  can  !}e  made  out  by  physical  Bigus 
scattered  areas  of  hroucliopneumonia  cannot  I 
bercnlosis.     Large  areas  of  consolidation  do  n 
anee  from  those  of  lobar  pueumoTiin. 

Frofnofiis.^ — Bronchopneumonia  is  nlwnv?  a 
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infant  dan^erouH  to  lifo.  The  pro^rnoHis  (lo|H*n<ls  upon  the  age,  i^ur- 
roundings.  and  previous  eonditioii  of  the  patient,  upon  the  nature  «»f  the 
infection,  whether  the  (lisease  is  primary  or  siH-ondary,  and,  if  the  latter, 
ujMjn  the  character  of  the  primary  dist»as<».  In  private  practitt?  the  mor- 
tality from  bronchopneumonia  is  fn>m  ten  to  twenty  per  rent,  dep<»nd- 
in^  u)H)n  the  conditions  mentioned.  One  whose  knowledge  of  broncho- 
(>ncumonia  is  derivetl  fn>m  obscTvations  in  private  practice  can.  however, 
form  but  little  idc*a  (»f  the  fri^quency  and  s<*verity  of  this  disease  in  hos- 
pitals and  asylums  f(»r  infants  and  young  children,  particularly  when  it 
occurs  with  epidemics  of  measles,  diphtheria,  or  pi*rtussis.  The  statis- 
tics in  the  following  table  are  taken  from  the  re<t)rtls  of  two  institutions^ 
and  fairly  represent  the  rt*sults  seen  in  such  places  in  children  under 
three  vears: 


Forms  of  rwurnooia. 


Primarv'  hronchopneumoniA 

Following  hronchitiR  of  the  Uriee  tuben. 

8ecundar>'  to  measW 

••  "  |M*rtui«i8 

•  *  scarlet  fever , 

-  diphtheria 

"  •  ikticolitis 

*  *  epidemic  influenia 

•  "   varicella 

*  *  er>'8ipela8 


Totals. 


461 


Dr«ll». 


302 


IM 

«> 

49.4 

29 

19 

65.5 

K9 

56 

62.9 

66 

M 

81.8 

tf 

7 

100.0 

47 

47 

100.0 

19 

18 

94  7 

6 

1 

16.6 

2 

2 

1000 

2 

2 

100.0 

Mortotttjr. 


65.5 


TIh*  m<»rtality  varies  with  the  age  of  the  patient,  lieing  highest  dur- 
ing: the  tlr.^t  ymr,  and  diminishing  steadily  thereafter,  as  shown  by  the 
fnllnuing  table  giving  the  n*sult  in  346  cases: 


DuriiiR  th#»  firrt  >far 202 

-  M*r<>n<i  vfjir 102 

-  thin!        -    33 

•    fourth      *    6 

-  fifth         -    '  3 


66 
55 
33 
16 


In  tliio  table  are  included  no  cases  secondary  to  measles,  scarlet 
f.  \»r.  or  diphtheria. 

Probably  the  best  of  all  guides  to  the  nature  and  seTerity  of  the  in* 
f»«tinn  is  the  temperature.  An  excessively  high  temperature  usually 
iinlitates  a  severe  type  of  infection.    Some  ide«  of  this  may  be  gained 
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from  these  figures,  giviug  the  higliest  teiiifH^^ra 
two  himdred  and  thirtj-oiae  cases,  not  includ 
diphtheria : 


Hixliest  Tcmpcniture, 


lOG''  F.  or  over 

105°  or  105.5°  F,.. 
104*  or  1D4.5**F.. 
102nt*  103.5'  F... 
99.5°  to  101.5^  F.. 


The  high  mortality  of  the  cuses  with  tiiiu 
due  to  the  fact  that  they  nearly  aways  Trere 
feeble  vitality.  The  outlook  in  nises  with  a  st 
fct^tween  102.5"^  and  104°  F. — is  usually  moi 
with  wide  fluctuations,  such  as  100 '^  to  105.5* 
from  the  disease  increasea  steadily  w4th  ere 
ahas-e  104.5°  F, 

An  important  factor  in  the  pTognosis  is  tb 
patient.  The  association  with  rickets  is  unj 
of  the  feehle  muBcular  power  of  these  child) 
fomiities.  Marked  and  persi  stent  tympanitei 
gymptom*  As  a  rule,  second  attacks  arc  mor 
ones,  e?^peciai1y  if  the  interval  between  tlicm  i 

In  making  the  prognosis  in  any  given  cafi 
Bidered  are  the  height  and  course  of  the  tei 
absence  of  nervous  symptoms,  the  condition 
the  presence  of  cyanosis  and  the  extent  of  t 
physical  signs.  We  have  not  found  tlie  exan 
greatly  in  prognosis.  The  leucocyte  count  vf 
out  apparent  reason.  J^lood  cultures,  howe^ 
In  OUT  hospital  cases  which  gave  positive  b' 
was  70  per  cent,  while  in  those  which  gai 
4-4  per  cent. 

Convnlsions  occurring  early  in  tlie  disease 
but  of  thirty-seven  cases  in  which  convulsio: 
all  but  one  proved  fatal. 

So  long  as  the  nutrition  of  the  patient 
protracted  case  is  hopeless,  no  matter  how 
may  be;  but  the  existence  of  vomiting,  c 
panites  makes  the  issue  doubtful,  even  tho 
favorable. 
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Treatment.^Tbc  mo»t  important  jmrt  f>f  iimfihykxii  b  to  gim  c«re* 
fttl  and  early  attentioti  to  every  attack  of  brcmchittii  ia  an  infant,  far 
cvt*rT  i?w«*h  «tt;i  ill!  Id*  regftniod  a«  a  ?  '  piu?a^ 

mouia.     It  Lh  :  that  ona  leea  brtim  i    i  Una  in 

private  practice  among  the  better  claaiea^  eren  tboiigh  bronehilta  b  ^&f 
frequent;  iihilr  amonj  V  A  ami  il iitiH*n«a nr  patiiota^  wliam  broil* 

chitis  is  Tcr?  ofteu   u*  broiiehupoeumiinia  ia  eomtaally  mho. 

Ca»e8  cif  meai$lH«  antl  diphtheria  which  are  complieated  by  pDettmonia 
»hould,  if  po8Ji]bIe,  bo  i  artfully  JHolattnl  f  *  ^ard^  in  which 

they  are  trealtKl  jihoiild  \m  (horouglily  -i  th**v  iin>  Hied 

for  simple  ca«e8. 

The  hygienic  treatment  of  bronchopnoiimorim  t»  important^  and 
Uffually  it  nK-t^vi^  tcK>  littk*  attention,  tt  ii^  mtu  h  the  iaroe  at  that  «if 
caaea  of  acut«  bronchitift  already  di^c^uiuied.  Wliat  waa  aaid  in  that  con- 
nection n*gHrdrng  the  necetwity  f<»r  frcjsh  nir  and  tlie  cantton  aa  to  tery 
cold  air,  may  be  here  repeated.  The  cN>bl-air  treatment  u  not  admii^ 
aiUa  in  very  young  or  delicate  infants,  nor  in  caaaea  of  diaaeminatad 
pneumonia  (capillary  brtinchitiii).  Tlie  hail  feaalta  from  thtfi  trcal* 
nicnt  are  ^(ocn  in  the  cnfe§  with  extenaiva  oonaolidation  and  with  tlia 
minimtim  amount  of  brcmchitia,  and  it  ia  to  Iw  highly  ffttmiBiiapdad  in 
the  pneumonia  of  thit  tererv  amte  inft-cttonii*-4iphthcrta«  meaaleat  and 
acarlet  (e\i*T,  The  dreaa  and  protection  of  th»  patient  uith  tlir  t^^M-air 
treatment  are  diacuMed  nnder  I^bar  Pneumonia. 

Older  chiblren  with  pneumonia  ahonld  be  kept  in  bml.  Infanta  for 
a  conaiderabte  part  of  the  time  may  be  held  in  the  nnrpa*a  anna.  A 
frequent  change  of  (loffition  in  all  cmaea  ia  oanenlial ;  no  child  diodd  be 
aUoved  to  lie  for  houm  directly  on  the  bark.  The  general  ruka  prw- 
TtOQily  laid  down  for  feeding  all  aiek  children  ahonld  bo  followed  ben*^ 
Aa  a  rule,  mefiicine  ahoubl  not  be  adminiatered  in  the  food. 

Tiie  f.ame  local  tivatiiieot  may  be  employed  aa  in  caaei  of  bnmdutaa. 
OD4mter-irriuiion,  beat  by  meant  of  th#  muatard  paate^  iMy  bo  tm- 
ployad  from  three  to  six  ttmci  daily*  It  ia  of  the  gtvatnal  lalne  in  tba 
early  alage  of  amtc  pu!t  trngmllUm^  and  during  attacka  of  cardiae 

or  retpirmtory  failun  .  *.^  ahonU  not  \»  uaed* 

Alcobul   may   1  1   in   poraoKHiia  aeroiidnry   to  diphtheria, 

Bi9ndei»  or  icarlet  ft^irr»  aUci  tn  many  primary  caaea*  Ita  um  haa  bt«n 
ftitHy  abtiaed  in  thia  diaeaaa*  Althoi^ifa  there  ia  little  donbl  that  it  ia 
at  timea  of  much  beneflt,  tbaea  ia  fooaMarabla  doiibt  aa  |o  ita  mode  of 
action.  Tba  doaa  ia  to  He  rcgulate<1  by  the  condition  of  the  patient  Kol 
oTer  ona^Mitf  ovmoe  daily  nhoulfl  W  gitfn  to  an  infant  of  one  ynar* 

Of  the  drenklory  MimulantA,  caffein,  camphor^  and  dtgitalta  may  ba 
need,  and  are  feeommendfJ  in  tlie  order  nasnadL 

For  a  iihild  of  one  year  the  fnUovinf  doaaa  ara  anstabh!:  Caffein,  gf. 
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I  to  gT,  i  every  three  hourM ;  camphor  is  esf-pe 
eflFect ;  TTt  iij  to  v  of  a  ten  per  cent  solution  in  o 
mically;  digitalk,  the  fluid  extract  is  generally 
reliable  than  the  tinctnre.  Til  i  may  bo  given 
immediate  eileet  iii  sudden  heart  or  re^pirato 
pares  with  epinepbrin  given  intramuscularly — 
1-1.000  goliitioo ;  a  tropin,  aUo  used  hypodermi* 
— dose,  gr-  jl^.  Oxygen  may  be  given  contiu^ 
with  atinospherie  air.  It  sometimes  eeems 
with  marked  cyanosis;  often  it  does  no  good 
chest  wall,  without  disturbing  the  patient,  is  g( 
lating  the  ret^piratory  niusclos,  especially  in  pr 

It  should  be  remembered  that  the  normal 
bronehopneunionia  is  from  101*^  to  104.5*^  F, 
in  itself  exhausting,  and  the  chances  of  re 
by  reducing  it  so  long  as  it  remains  within 
can  not  be  said  io  condemnation  of  the  praci 
products  in  full  doses  for  the  reduction  of  ten 
they  are  often  Ufcieful  to  allay  nervous  irri 
promote  sleep. 

Antipyretic  measures  are  indicated  in  eas 
we  may  define  as  105**  F*  or  over^  especially  wt 
toms  exist.  In  these  circumstances,  the 
within  our  control,  and  hence  the  safest  antip 
used  by  the  evaporation  bath,  the  cold  p 
presses,  or  an  ice-bag  applied  to  the  chest* 
Therapeutics.) 

Not  all  children  bear  cold  w*ell,  and  in  its 
tition  one  must  be  guided  by  its  effect  upon  tl: 
as  well   as  upon  the  temperature.     When  w 
general   cyanosis,    cold   surface,   feeble   pulse, 
stupor,  cold  is  contraindicated  and  a  hot  must 

Inhalations  are  of  more  value  in  relievin 
bronchial  secretion  than  any  other  means  w 
etances  are  to  be  used,  and  in  the  same  w*ay  i 
on  Bronchitis. 

The  nervous  symptoms, — restlessness,  los 
best  controlled  by  cold  or  tepid  sponging;  in 
of  phenacetin — i.e.,  one  grain  every  three  hou 
Opium  is  to  be  avoided  unless  there  is  sever* 
or  when  the  incessant  cough  is  not  relieved  b 
be  given  in  doses  of  gr.  ^  every  three  or  fo 
year,  or  morphin  in  half  this  dose. 
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Sudden  attack?  of  geiioral  collaiitio  with  cyanofihi  arc  frequent  in 
severe  vrh^s  of  bronchopneumonia.  They  may  come  on  at  any  period  in 
the  disease.  When  ootnirrinjr  in  the  early  stage,  if  promptly  and  ener- 
getically treated,  rtn-overy  may  take  place,  but  when  they  <'ome  on  in  the 
late  stages  they  are  usually  fatal.  They  may  be  due  to  acute  eon>re8tion 
or  eilema  of  the  lung  not  previously  involvetl,  or  to  circulatory  failure. 
The  most  efficient  treatment  is  the  use  of  dry  cu|>s  or  the  hot  mustard 
bath,  the  administration  of  epinephrin  and  cafTein  or  camphor  hypoder- 
mically,  and  to  give  oxygen  continuously. 

When  the  fever  c*ontinues  for  live  or  six  w^^eks,  with  no  disposition 
on  the  part  of  the  disease  to  subside,  oi.e  should  continue  the  sustain- 
ing treatment  adopter!  in  the  earlier  part  of  the  disease — careful  feed- 
ing and  judicious  stimulation,  but  most  of  all  should  these  patienta  be 
given  the  benefit  of  the  fresh-air  treatment.  Some  apparently  hopeleM 
cases  riH-over;  but,  unf(»rtunately,  in  the  majority  the  continuance  of  the 
pneumonic  pnKTss  is  in  itself  evidence  of  the  weakenwl  vitality  of  the 
patient,  and,  though  he  may  live  a  h>ng  time,  usually  such  attacks  prove 
fatal. 

When  the  fever  has  disappeareil,  and  there  is  only  a  persisteni'e  of 
the  p))ysi(al  signs  and  the  gi*neral  cachexia,  the  cases  are  more  hopeful. 
Here,  a  change  of  air  is  more  important  than  all  other  means  of  treat- 
ment. If  in  the  winter  or  spring  the  child  can  be  removed  to  a  warm, 
dry  climate  where  he  ian  be  kept  in  the  open  air,  or,  in  the  summer, 
lie  can  W  taken  to  the  mountains,  imnunliate  improvement  is  often  aeen» 
followed  by  rapid  recovery.  With  the  change  of  air  a  general  tonic  plan 
<»f  treatment  should  be  followe<l,  cod-liver  oil,  arsenic,  and  iron  being 
ummI,  aitt»rding  to  the  indications  in  each  particular  case. 

One  should  never  dtnlare  one  of  tht*se  cases  of  protracted  pneumonia 
to  Ik?  hojK'Iess,  nor  should  he  be  Uw  ready  to  assume  that  tuberculoais 
is  pres<*nt  btvause  the  child  is  wastetl  and  anemic,  and  the  physii*al  signs 
have  p€*rsiste<l. 

Xo  s|HHitic  tn>atment  of  pneumonia  has  yet  been  proposed  which  can 
U>  rcLt^mraeudeil  for  general  uae. 
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CHAPTEE  y 
DiSEASES    OF    THE    LUNGS.— 

LOBAR  PNEin^lONIi 

{FibrinoMS  Pneumankt;  Croupous  , 
* 
Etiology. — Age,—JjohsLT  pneiimonia  may  o 
seen  it  in  an  infant  of  three  months;  hut  it 
year  that  it  begins  to  be  frequent.     After  tY 
cases  of  primary  pneumonia  are  of  thh  variety 
Of  500  cases  the  ages  were  as  follows: 


Age. 


During  the  first  year 

From  the  second  to  the  sixth  year 

"       "   seventh  to  the  eleventh  year. . 

*       *   twelfth  to  the  fourteenth  year 

Totals ,,. 


Sea^on.^ln  136  cases  the  seasonal  occurr 


in  the  three  w-fnter  months. .  . 
«     «       «      spring       «       ... 
"     "       "     summer    " 
"     "       "     autumn    " 

Totals 


Lobar  pneumonia,  in  children  therefore, 
frequently  during  the  spring  months.  ^I 
largest  number  of  cases. 

Previous  Condition. — In  our  hospital  ca 
the  children  were  previously  in  good  condil 
•cent  were  delicate,  rachitic,  or  syphilitic. 
borne  out  by  our  experience  in  private  practi 
pneumonia  affects  children  who  were  previou 
matter  differently,  if  a  strong  child  contra 
;nlways  of  the  lobar  variety. 
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^^^^V                              uoBAR  rKKr:MaviA                               ma           ^M 

^^V      PrmoM  I>isms€. — PreTiaiaa  fttiaek*  of  poeiunoiiia  fti«  obtertcd  in             ^M 
H       buta  &nmU  proprticmorettieA.    It  w«s  noted  only  flvt  Umei  in  IM  OMOi^             ^M 
^m        In  the  vast  majority  of  ea^cs  lohmr  pneumonia  ii  a  primaiy  dboftae«  al*               ^H 
^B        though  it  oiTJii^ionallv  ocTurit  u«  a  ctutipliratian  of  pa'tuimUy  ausaslcav               ^| 
H        typhoid  or  acarlot  fever,  and  eren  diphtheria'-chieflv^  howarort  in  tAtiU              ^M 
H        dreii  over  three  yearo  old*                                                                                        ^M 
^1             Kpidemics  of  lobar  pneumonia  we  luife  nearer  wttnuaied,  althoi^  on              ^M 
^m       several  occasions  we  have  seen  two  childn^n  in  a  family  attacked  eitlier              ^H 
^1        simultaneously  or  in  rapid  sutcession.     Exhaustion*  fatigne^  and  ex*              ^M 
H        posure  are  to  Im  ranked  as  associated  exciting  csiisea.                                           ^M 
^H              In  addition  to  other  causes,  there  is  required  for  the  production  of              ^M 
^^^^Ihe  disease  the  presence  and  growth  of  the  pncumococena.    Associated               ^| 
^^^^with  it  are  often  found  the  staphTlocoecus  aureus  and  oecasjanally  the              ^M 
^m        bacillus  of  iniluenxa*     The  bacillus  of  Frii^tllander  is  Tirj  eeUom  the              ^H 
^M        exciting  cnuse  of  pneumonia  in  ohtldn*n.    It  was  fotmd  hut  once  in  blood              ^H 
^1        culture?  of  87  cases  in  the  Habies'  Uoq^tiaL                                                              ^M 
H             Lesions.— r^^  5eui  of  th$  J^tseass.— In  950  cassi  in  childmi  nndsr             ^M 
^M        fourteen  years,  this  was  as  follows :                                                                           ^H 

-    1 

^H         Ft  igh t  lutic.  upfier  lobe  only . , . « ^.  • . « •  •  •  • . « 

■,              •         •      Tniftith"     •       •       
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n 
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13 

137 
4 

la 

01 

1 

m 

^fc_     •        •     lomr      •      •   ,,. 

^^^H             *    moft  ^K^*!  one  Mt 

^^^H        TDiftkp  nabt  lung 

8S 

317 
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m 
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m 

214 

2e 

^  1 

^           *      •    mote  than  one  lobe  V 

^H              Tolftltf  left  tuns .  < 

m 

311 

I 

^H        Both  luiiA  upper  kfboi 

^H          •        •       liMTfr     *     ■ .  ■ 

s 

i 

u 

38 

m 

'  1 

^K         •       •      iLLi,.1,jjM 

^^^^^^ir 

^^P       TolaK  both  InniS. 

13 

111 

I 

H             The  right  lung  was  tbns  affected  i 
H       41.5  per  cent ;  both  Inntga  in  13  per  een 
H^  dtsease  tntolfea,  firsts  the  left  base;  ei 
^^kight  base;  foorth,  the  left  apex.    The 
^^^Mobe^  and  often  oiilj  a  ctrmmsmbei!  p 
^K^       The  anatomical  diangi^  rr»rinble  tli 

n  45,5  per 
t    In  thee 
eeood^Oe 
disenseafff 
Brtkm  or  a 

naUer  bra 

rent ;  the  left  lung  in              ^M 
»rdrr  of  fminen^,  the             ^M 
right  apex;  third,  the              ^M 
rta,  IS  m  nile»  a  sii^e              ^M 
lobe,                                         ■ 
Oieadelllenr.   Tim            ■ 
ncllt  of  fibfin.  amim.               ^1 

^^'icQcocytea,  and  red  bloiidHwlls  (Fig.  4' 

t).    Tbeie 

ia  nauaUy  i 

IB  eddilaoa              H 
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an  inflftmniation  of  the  mucous  membrane  c 
ot  the  pleura.  The  frequency  and  eevejity  of  t 
of  the  lesion  in  children. 

In  the  first  atage^  that  of  congestion,  the  ] 
dark-colored,  heavy^  and  edematous,  and  shoi 
serous  and  cellular  exudatiou  into  the  air  vet 
epithelial  cells  lining  the  alveoli. 

In  the  second  stage,  that  of  red  hepaiizm 
exudation  ujion  the  pulmonary  pleura,  gener 
giving  it  a  dull  look  The  lung  itself  is  of  a  i 
IB  solid  and  cots  like  liver.  It  looks  as  if 
ntmogt  extent  and  then  injected  with  a  mai 
The  consolidated  area  is  sharply  defined*  Ui 
vesicles  are  seen  to  be  distended  with  an  exudi 
but  with  some  leucocytes,  red  blood-cells^  a 
edlis.  The  cells  are  chiefly  leucocytes,  and 
than  in  the  pneumonia  of  adults. 

In  the  third  stage,  that  of  gray  heptitkatt 
and  the  inflammatory  products  are  partly 
taJces   place   irregularly    throughout   the   li 
appearance. 

The  fourth  stage,  that  of  remluiiori,  foil 
consists  in  the  degeneration  and  liquefaction 
mation,  which  are  ultimately  carried  away 
part,  only  a  small  amount  being  pushed  ou 
moved  by  coughing.         i 

The  duration  of  the  stage  of  congestion 
eral  dny^;  that  of  the  stage  of  red  hcpatizi 
or  three  weeks.  This  is  the  condition  in  w 
seen  at  autopsy.  The  stage  of  gray  hepati: 
Kesolution  usually  begins  when  the  tempe 
occasionally  it  may  be  delayed  for  several  da 
in  about  a  week. 

Variations  in  the  Lesions. — (1)  Instead 
time,  the  lung  may  remain  consolidated  for 
solve.     (2)  The  stage  of  gray  hepatization 
exudation  of  pus  cells,  which  may  everyv 
lung;  or  these  may  be   circumscribed   so 
abscess  or  many  small  ones.      (3)   There  i 
grene.     All  these  three  conditions  are  rai 
There  may  be  excessive  pleurisy,  or  pleurc 
at  autopsy  in  about  one-half  the  cases,  and 
elsewhere. 
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The  lesions  in  the  other  orj^ns  are  for  the  most  pairt  due  to  the 
pneunKMtKMUs.  There  may  Ih»  pericarditis,  esjHMially  with  pneumonia  of 
the  U»ft  side  if  eomplicated  hy  excvssive  pleurisy.  This  is  seen  even  in 
infants.  The  jvriranlial  inflammation  closi^ly  ri*s<*mldes  that  of  tho 
pleura.  There  is  a  very  ahundant  exudation  of  fihrin  and  pua,  eoatin;? 
lM>tli  surfaces  of  the  ]H»ri(ardium.  Acute  meningitis  is  rather  rare.  It  is 
an  acute  juirulcnt  inflammation,  with  a  very  ahundant  exudation  of 
greenish-yellow  fihrin  and  pus,  chiefly  at  the  convexity.  Less  frequently 
jKTitonitis  is  present.  Acute  parotitis  and  acute  arthritis  are  set»n  as 
rare  complications  of  pneumonia.  In  m(»st  (»f  the  complicate<1  eases  the 
other  lesions  are  second  to  th(»se  in  the  lun^s:  Imt  they  may  In^ixin  simul- 
tan<^)usly  with,  or  even  preei^le,  the  pneumonia.  In  wnere  and  rapidly 
fatal  cases  with  menin^real  or  pt^ritoneal  ef>mpIications,  a  <?cneral  pneu- 
mo<occus  scptiii'mia  is  usually  present. 

The  heart  is  pMUTally  f<»und  in  <liastole,  with  the  cavities,  es[>ecially 
those  of  the  ri«rht  si<h\  di>tendtMl  with  soft  clots.  There  may  Ik?  found 
ante-mortem  thmmhi,  which  may  extt'ud  into  the  pulmonary  artery  or 
the  aorta. 

Syxnptomi. — (1 )  The  Tifftinil  Course, — A  child  thn'e  or  four  year*  of 
a<:e,  after  a  few  hours  of  slight  indisi>osition,  is  sudilenly  taken  with 
\oinitin>r.  followed  hy  a  rapid  rise  in  teniiH»rature.  He  is  dull  and  heavy, 
complains  of  hcKJache  and  p'ueral  weakness.  refus4S  fo«Ml,  and  is  easily 
lM»rsuade<l  to  remain  in  ImnI.  He  has  the  appearance  of  Ikmu^  quite  ill, 
even  after  a  few  hours.  Ociasionally  sharp  |min  iu  the  side  is  eomplained 
of.  The  skin  is  dry:  there  are  markinl 
thirst,  restle^sne^s,  and  the  other  sympti»nw 
wliiih  accompany  fever.  The  tem|vniture 
i-  found  to  Ik»  lop  F.,  or  even  higher:  the 
re^ipi  rat  ions  lo  to  50  a  minute:  the  pulse 
full,  strong,  and  1**0  to  l.lo.  On  the  s«»ii»nd 
day  the  patient  is  no  U'tter.  The  temjvra- 
tun*  remains  high:  the  tiuigue  is  <'«iateil :  tlie 
anorexia  continues:  the  pain  is  mon»  H»\ere: 
cough  IS  pres4*nt  and  may  U'  quite  frequent. 

After  the  S4tond  or  third  <lay  the  |wtient 
is  usually  more  (*omfi»rtahle,  and  shvps  lK»t- 
ter,  hut  may  1k»  disturU^l  hy  the  ouigh.  At 
time<  there  is  restlessness,  and  at  night  there 
may  «'\en  W  slight  <lelirium.  The  rt*spini- 
tion   (oiitinues    rapid   ami   the   temi>eniture 

high.  The>e  general  symptoms  show  very  little  change  until  the  sixth  or 
seventh  <lay.  when,  after  a  long  sleep,  which  has  been  more  naturml  than 
before,  the  patient  wakes.  deeide<Ily  impn>ved  as  to  all  hit  atmptoiiiA. 


Fio.   54. — TrncAL  TsMPsaA- 

Tt'KE       CCKVE       or       I>iBAK 

PKKrMOMU.  H  %  at  or  y  . — 
Male,  tbrrc  y^mn  old;  in  fmir 
cvHiditwin:  mKidrQ  rm«*t; 
nan*  oC  roiuiolidjiti^ — 
limorhUI  mipinitinn  and 
voirt*.  awl  dttlnrnn  over  Mi 
lower  lohe  twhiod.  not  dU- 
tinrt  until  the  momina  oC  the 
fifth  day.  <>n  the  nevimth 
day  the  luna  vaa  rraolvinc- 
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'ilitiru  ih  kss  ft^ver,  and  the  temix^raturc  coafj 
it  touelies  the  normal  line,  or  it  may  evei 
tiiil>side8  the  iJiiLsr  ilropjs  to  W  or  inu,  and  tli0 
niiiiutc\  Tlie  appetite  soon  retiiriKs,  and  tout 
lu  a  wet'k  the  patient  is  out  of  bed,  and  in  a  1 
of  doors.  This  i^  the  eourae  seen  in  fully  tW| 
lobar  pneumonia  at  this  age,  , 

(5)  Fneumonia  of  ^7i or/  Duration. — Inl 
course  of  from  five  to  eight  days,  cases  are  se4 
only  three  or  four  tlaya,  although  the  pliysii 
process  iu  the  lung  passes  through  the  usual 
tlie  ordinary  typ€  chiefly  in  their  duration.    1 

(3)  Abortive  Fneumoma. — Thi^  form  o; 
iji  hospitals,  but  it  is  not  infrequent  in  privi 
sician  is  aummcmed  at  the  earliest  signs  of  illj 
like  til  at  of  ordinary  pneumonia,  and  may  ev 
age  case.     The  physical  examination  of  the 
the  first  stage  of  the  dii>ease,  but  on  the  secom 
is  greatly  gurprised  to  find  that  the  temper; 
and  that  all  the  physical  signs  have  disappe 
cases  does  not  seem  to  go  beyond  the  first  s 
no  evidence  of  he[uitizatioii  of  the  lung.    Th 
lead  the  physician  to  the  opinion  that  he  \ 
diagnosis.     This  type  of  pneumoina  eorresp 
other  infectious  diseases  so  frequently  met  ^ 
perature  curve  iu  such  a  case  is  shown  in 
these  cases  is  always  attended  with  some  un 
doubt  that  many  of  the  unexplamed  high  tei 
wtn'ch  are  seen  m  children  are  from  tliis  ca 
the  disease  sometimes  terminates  in  this  way 
It  may  be  because  the  resistance  of  the  pati- 
the  virulence  of  the  pnenniococcus  is  less. 

( 4 )  The  Frolontjed  Ca urse, — Although 
it  is  not  rare  for  pneumonia  to  continue  ten. 
This^ prolonged  course  is  usually  due  to  the 
from  one  part  of  the  lung  to  another,  or  c 
volving  in  succession  two,  three,  or  more  lob( 
as  "creeping^'  pneumonia;  it  is  always  se\ 
erally  unfavorable,  A  prolonged  teniperat 
ited  to  a  single  lobe  should  wlways  suggest  ci 
emj)yenia,  occasionally  pericarditis. 

(5)  FItjptracute  Fneumoma, — Pneumo 
HI  the  first  forty-eight  hours.    The  onset  is 
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vulsions.  The  prostration  in  extreme  and  in  a  few  hours  the  child  iuaj 
be  pulseless.  Delirium  or  deep  coma  is  the  rule.  There  may  be  no 
cough  and  no  symptoms  or  physical  signs  pointing  to  a  pulmontry  lesion. 
The  respiration  may  be  slow  and  very  deep  like  the  breathing  in  the- 
air  hunger  of  acidosis.  The  system  seems  ovem'helmed  by  the  intensity 
of  the  toxemia.  Unless  one  has  seen  autopsies  upon  patients  with  this 
form  of  pneumonia  it  seems  impossible  to  believe  that  the  course  could 
differ  so  from  the  type  of  disease  usually  obser>'e<l.  The  diagnosis  can 
only  l>e  susftected  unless  consolidation  of  the  lung  can  be  made  out. 
This  typ)e  of  pneumonia  is  not  found  in  infancy.  In  a  few  such  cases 
a  cMiniplicating  acidoMs  has  l)een  shown  to  be  present  by  laboratory  tests. 

(())  Cerebral  Pnetimonia, — This  term  was  first  applie<l  by  Rilliet 
and  Barthez  to  cases  of  pneumonia  in  which  the  cerebral  symptoms  pre- 
dominate.    They  will  be  considered  later. 

Onset. — Proilromal  symptoms  of  more  than  a  few  hours*  duration  are 
quite  rare.  The  onset  of  lobar  pneumonia  is  almost  invariably  abrupt, 
with  well-marked  symptoms — vomiting,  diarrhea,  chill,  or  convulsions. 
Vomiting  is  altogether  the  most  frequently  seen.  In  summer  particu- 
larly,  there  may  Im^  vomiting  and  diarrhea.  A  distinct  chill  is  rare  in  a 
<  hihl  under  five  years  of  age,  and  is  not  very  i^ommon  even  in  older  chil- 
dren. (\)nvulsi«nis  are  not  very  infrequent,  being  sei»n  in  alxiut  fi»e  |icr 
<ent  (»f  the  east's.  Their  ocrurrence  dept»ntls  upon  the  sutldenness  of  the 
invasion  and  the  sus4*eptibility  of  the  patient. 

Coufjh, — This  is  present  in  most  of  the  cases  throughout  the  disease, 
but  oft4>n  is  not  marke<l  for  the  first  day  or  two.  It  is  seldom  a  dis- 
tressing sym[)toni.  A  disposition  to  suppress  the  cough  on  aa-ount  of 
I»aiii  is  very  frequently  notieeiL 

Kxpecturaiion. — This  is  rarely  set»n  in  early  childhood,  and  practi- 
cally never  under  five  yt^rs  of  age.  Children  of  ten  or  twelve  may  have 
the  same  ex|HHtoration  as  a<lults — white  and  vis<id,  or  brownish-red  early 
in  the  disease,  yellow  and  abundant  towanl  its  close.  This  shows  the 
presence  of  the  pneunuHtKTUs  in  great  numbers. 

Pain. — Headache  and  general  musc*ular  {mins  in  the  back  and  ex- 
tremities are  fn^uent  <luring  the  invasion.  The  characteristic  pain,  how- 
ever, is  pleuritic.  It  is  not  ne<»essarily  felt  in  the  n»gion  of  the  affected 
llul^^  and  often  not  in  the  chest  at  all.  It  is  frequently  referred  to 
the  loin,  the  epigastrium,  or  to  any  region  to  which  the  intercostal 
ncr\c>  an>  distrihutiMl.  i'ain  in  the  right  iliac  fossa  assoi-iated  with 
extreme  ten«lerne>s  and  s«»me  rigidity  may  lead  to  the  suspicion  of 
ap|N>ndicitis  when  in  reality  the  pain  is  referred  from  the  inflamed 
pleura. 

rrujttraiion, — This  is  one  of  the  <*harac*teristic  ftmtures  of  pneumonia. 
The  patient  is  p*iierally  willing  to  gi>  to  bed  on  the  first  day  of  the 
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attack,  and  shows  little  desire  to  leave  it  wh 

Ambulatory  cases  are  not  commun  in  children 

Respiraiion. — This  is  always  accelerated,  an 
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FjQ,  65. — LoBAE  Pkeumonli  with  Remittent  Tem- 
PBRATDRE.  History. — Female,  eighioen  mcjtttlis 
old;  in  fair  coudition;  ^uddrii  onset;  rcf>i?ated 
exaniiufitiriiiii  of  ohest  n\ude,  but  no  abiiomml 
stsas  until  the  ninth  dtiy.  when  then*  were  very  rude 
respirattou  atifl  i^VmhX  iluhiesa  at  the?  right  apex,  in 
front;  on  the  twelfth  duy  all  the  tJiKris  of  coiia:>li' 
da t ion  at  tire  fianie  point,  no  mles;  four  days  after 
the  crisis  the  lungs  were  clear. 


'  a  short  iiiuiiiK    This  exijiratury  mojiii  is  very  chi 
of  respiration  is  nsiijilly  in  prop<jrtiun  to  the 
but  it  is  also  modified  by  the  temperature,  as  t 
from    60    to    30    in    the 
course  of  a  few  hours  at 
the  crisis. 

Pulse, ~li\  the  early 
part  of  tire  disease  this 
is  frequent,  full,  and 
strong,  from  120  to  150 
a  minute.  Later  it  may 
be  weak,  small,  compres- 
sible, and  sometimes  ir- 
regnlar*  It  is  much  more 
rapid  in  the  child  than  in 
the  adult,  1(10  and  180 
being  often  seen  in  cases 
not  especially  severe.  The 
pulse  rate  is  of  less  im- 
portance than  its  charac- 
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Fi«.  66» — Lobar  Pi^kt 

PERATURE   AFTER 

ninet.eea  tnontha  o 
ajTnptoniB  typical 
aolidation  in  left 
day;  on  the  ninth 
elevimth  day  a  p 
twenty-four  hour 
which  was  acc^onip 
disease  in  the  rig] 


ter, 

Ttmperature.—Th^.  typical  temperature  i 
(Fig.  64)  is  characterized  by  an  abrupt  rise  i 
and  by  daily  iliietnatione  generally  within  \ 
degrees  until  the  crisis,  at  which  time  the  te 


LOBAR  PNEUMONIA 


633. 


usually  in  the  course  of  twenty-four  hours.  After  thi?  time  it  does  not 
go  above  the  normal  line.  Such  a  curve  is  seen  in  the  majority  of  cases 
over  three  years  of  age. 

In  children  under  three  years  of  age  it  is  not  uncommon  for  the  tem- 
perature to  be  of  a  more  or  less  remittent  type  (Fig.  65). 

These  wide  fluctuations  often  lead  to  great  difficulty  in  diagnosis^ 
particularly  if  the  j>hysi(al  signs  appi'ar  late,  as  they  nt»t  infriKjuently 
do.  It  is  probable  that  most  of  them  are  to  l>e  explaine<l  as  mixed 
infi'ctions. 

The  <hart  shown  in  Fig.  66  illustrates  three  features  which 
are  often  seen  in  pneumonia:  (1)   A  temperature  which  early  in  the 

disease  is  steadily  high  and  

as    the    day    of    crisis    ap- 


j_j    I    1^*11    i    i   !•  u  II  it  li  u  i»  ;j 


proachcs  becomes  remittent; 
(2)  a  secondary  rise  after 
being  normal  for  twenty-four 
hours,  which  was  due  in  this 
instance  to  an  extension  of 
the  disi^ase  to  a  new  part  of     Fio.  ei.—Amowmvm  PKsmninA  nt  Left  Lmo. 

the   lung;    (.?)    a    fall    to   a  l^,^^.  Tebmikatiko  by  Ltbis.    HUiory,— 

Male,  mtxmtr^n  months  old.  healthy:  nuddeii 
onset,  on  the  nerond  da>*  diiwininated  fin* 
rAles  in  both  lumen  behind,  and  over  left  lower 
lobe  \'er>'  feeble  miptnition.  hifth^Ntehed — 
i.  e.,  some  bronchitin.  with  eoojcestion  (?)  of 
left  bane.  On  the  third,  fourth,  and  fifth 
da>'ii.  iceneral  ii>'mptoina  cone  and  sacn»  nearly 
diaappeared.  On  the  nzth  da>'  all  ii>inptoiiiB 
of  pneumonia,  and  on  the  seventh  distinct 
consolidation  of  risht  base,  rest  of  chwi 
clear.  Sub«iequent  course  t>iMcal ,  resolutioo 
rapid  and  complete. 


point  considenibly  Indow 
normal  at  the  time  <»f  the 
crisis.  In  this  case  the  tem- 
jH*rature  fill  in  the  course  of 
riglitccn  hours  from  l^.")®  to 
*.>.*»*'  F..  an<l  later  still  h)wcr: 
it  was  two  days  U'fore  it  fi- 
nally rrniain<*<l  at  tbe  normal 
iM.iiit.  A  fall  to  !m;..-)°  or 
JC^  F.  at  thi»  time  of  crisis  is  not  unc^unmon. 

In  th<»  foregoing  casrs  the  fever  terminatiMl  by  crisis.  In  Fig.  67  is 
sh(»wn  (»nc  ending  by  ly>is.  Tliis  is  a  mo<h»  of  termination  mmh  more 
fn-cjutnt  in  young  chililrcn  than  in  those  who  are  older.  Thus,  in  93 
of  our  own  <  ascs,  nearly  all  of  which  were  in  children  under  three  yetrt 
of  age.  thf  fewr  ended  by  crisis  in  4J>,  and  by  lysis  in  44;  while  in  55^ 
n»llec ted  cases,  the  majc»rity  of  which  were  in  ohler  children,  396  ended 
by  c  ri>is,  and  V2(\  by  lysis. 

Tlie  table  on  the  following  page  shows  the  day  of  crisis  in  567  cmaet 
of  lobar  j>neumc»nia  in  children  who  rectn*ered.  Fn>m  this  it  will  he 
►ecn  tliat  the  most  frcHjuent  critical  day  is  the  seventh,  and  that  in  sixtj- 
six  per  cent  c»f  the  cases  it  was  from  the  fifth  to  the  eighth  day.  The 
cau.MW  of  a  i>ost-c  ritical  rise  in  the  temp#»rature  are  chiefly  two— exten- 
sion (»f  the  diM>ase  to  a  new  area,  or  the  devehipment  of  pleurisr,  whidi  b 
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apt  to  he  ptiruleDL  Lese  frequently  it  is  di 
cttJ-ditis,  or  ga^o-enteritis.  In  fatal  cgfies  ' 
high  until  the  end.  In  general^  it  niay  be 
eonsiderably  higher  in  children  than  in  adu 
it  reaches  105°  F,,  the  usual  range  being  fi 
of  137  cases,  or  eleven  per  cent,  it  reach^ 

Tht  Da^  of  Crixii 

Ewsmd  dar. .......  ^ .... .  3  ayses,  EHeven 

ThM      ^, ..:... 22  *  Twelft 

Fourth    *   ,• . ..  43  *  Thirtei 

Fifth       -   ,-.. .....  88  •  Fourki 

Sixth       «   . ......  83  "  Fifieer 

Seventh  "... ....,,,  1S2  *  Eighte 

Eighth    ".....,_.,.,_  73  **  Twent 

Ninth      *■..,..... 55  '  Twnt 

Tenth      « n  ■ 

Gagiro-enicrte  Symptoms. — Tliese  are  n 
in  older  chOdren.  At  the  onaet  there  ie 
time^s  alw  diarrhea,  A  continuflnce  of  t 
generally  due  to  improper  feeding  or  nie< 
eerioiis  complication.  Diarrhea  h  also  ra 
in  summer  CAses.  Great  tympanites  ii  a  di; 
present,  it  is  a  bad  prognostic;  8ign,  Thro 
anorexia,  coated  tongue^  and  the  usual  gyn 

Hert'ous  Symptoms, — ^Cerebral  &ympton> 
misleading.  Pneumonia  is  often  usliered  i 
be  repeated  two  or  three  times  in  the  co 
hours.  They  are  liometimes  followed  by  drr 
by  active  dcliriurn.  Cnrcbrjd  j^yniptoms  i 
days.  There  may  be  opisthotonus,  dilated  c 
pulse,  retracted  abdomen,  and,  in  fact,  aim 
gitis.  Lumbar  puncture  in  these  cases  usua 
spinal  fluid  under  high  tension  and  it  ma; 
Occasionally  the  decubitus  ^'/i  chieri  de  fusi 
assumed.  These  are  often  described  as  cas( 
in  many  of  them  pneumonia  is  not  suspet 
day  of  the  disease,  sometimes  not  until  the 
disappearance  of  all  these  nervous  symj 
Early  convulsions  are  not  generally  followe 
of  the  disease,  only  one  of  seven  such  cases 
hand,  cases  with  late  convulsions  are  usuall 
a  very  severe  form  of  the  disease  or  the  d 
plication,  usually  meningitis. 

Delirium  is  much  more  frequent  thai] 
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nearly  one-ioomroT  the  eaf»e«.  GenerallY  it  U  fili^fhi  mnl  notiottl  oalj 
tit  liight  ur  whtMi  the  lrrii{H*riitun*  \»  vt*ry  high.  It  m  moM.  prooomieed 
at  the  height  of  the  di^eaie.  OthiT  neriroiia  aymptom^  hidfin^jt|$  to  tha 
typhoid  8tute  are  occaaionally  aeeu,  hut  utily  in  tlii^  mmt  nevei^  forma  of 
tho  dis^ease. 

It  is  impofiaibio  to  Cftlablith  any  ivlatioo  hi!twpf!ii  the  teat  of  tho 
iu  thi'  lunip*  and  the  ocTurrenc\»  of  eerohral  i^ymptuitiib  Tbay 
ftfi  iQbre  fri*qu<'iit  in  chiklroii  iijii!««f  five  yeara  tlian  in  ttioao  who 
are  older,  and  depf!iid  upon  the  soddeiiDeAi  of  the  tD?aaion«  the  to* 

.teoaity  of  tlie  iufeiHinii,  and  iht^  jiujk^^ptihiltty  of  the  child.  Ijite  in 
the  diaeaae  they  may  indicate  exhaiintion,  to^seniia,  or  cMLimplieatiiig 
meningitis.  The  uaual  nervotia  ajrmptoma— re«itleaiinesi,  headachet  deep- 
le^Anese,  ete»^-are  nearly  alwaja  proportionate  to  the  height  of  the 
tcm]>cratt]ro. 

Urinr. — Thrtmghont  ilie  febrile  pi^riod  of  the  diaeame  the  tmne  la 
acanty,  high-eulured.  with  a  hi^h  tifMHitle  gravity,  naumUy  loaded  with 
urateis  and  with  marked  diminution  of  tlie  t  hlorid««  A  modermle  acetone 
reaction  ia  Tery  common.  In  a  anmll  proportion  of  caae«  a  trace  of 
albumin  may  \w  found,  and  '  ^  few  hyaline  owta.    EridaocQa 

of  ^rious  renal  iIim'^m*  art*  -  I   in  lulAar  r»ui*iiiniitiia  In  party 

life. 

Skin, — Thf^  fii('4S  in  pnt^umunta,  m  u*tiaU>  fliii«li*Hl«  ^^  Ii 

^ aides  and  aometimes  only  on  one;  in  otlier  ca^v  it  b  i^ia.  : 
dicattve  of  pain*    Cyano«ii  h  rare  except  toward  tlie  cltMie  of  t' 

I  and  ii  nunally  a  aigo  of  reapiratory  failure*    Herpea  of  the  li|)a  or  ind^ 

'  la  quite  frequent* 

Bhod, — A  market]  polymoqihonurlinar  leueneyloaia  ia  a  ekaraetertitic 
iture  of  lobar  pneumonia ;  the  4^  '  are  In  very  mild  rai^* 

'aevero  infeetiona  with  little  or  na  ;  »•  -.  i4.    The  iner«a»e  U-gU; .,., 

after  the  onaet  and  eontinoea  during  the  i^tafe  of  exiidatioo^  jj^erally 

Lieaching  ita  maitmum  nhorlly  before  the  rri«tf^  wWn  it  di«rliniea  rapidly. 
The  uiiual  number  of  white  eelU  in  an  average  caae  of  pcieunionU  m 
S  yoitag  child  ia  frmi  ^5jKiO  to  40,000,  but  it  ia  not  ran*  for  the  count 
to  run  up  to  50,000  or  ereo  SO^OOO,  We  have  ieeii  it  over  100,000  wveral 
ttmea.  The  ahaenioe  el  leoeoeytoala  in  «  itiung  diiM  who  ia  acutely  ill 
ia  alwaya  attong  ptwaonspttve  evidence  againat  poeumoiiia*     A  well* 

Linaried  leueo<*ytoaia  it  of  muirh  falue  in  diffenmtiating  poeimiODia  fmoi 

[trpboid  fever.    Poaitive  blood  culturea  were  olitjiined  in  the  BalMri*  T^-- 

rpttal  in  14  per  cent  of  lOS  caaee  MudiecL    CHteo  found  almoel  e  \ 
the  aame  proportion  in  a  ptudy  of  tu  cmm?^    Tbeae  ohaer^tiona  in^J 
that  piiaitive  ciiltuTDa  are  much  lr«#  fn*<|umt  than  in  the  poeitin^....^ 
of  adults. 

Phjtteal  Sifaa, — The  earlieal  a|gna  in  pneumonia  are  dne  to  the 
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ment  of  an  entire  lung.  There  is  increased  vocal  fremitus,  dalncs, 
bronchial  voice  and  breathings  and  occasional  rales  or  friction  soimdi 
In  empyema  the  whole  lung  is  often  aifected,  there  is  displacement  d 
the  heart,  flatness  on  percussion,  diminished  or  absent  vocal  fremitus 
and  although  bronchial  voice  and  breathing  are  present,  they  are  usuillj 
distant  and  feeble.  There  are  no  rales  or  friction  sounds.  In  doubtfd 
cases  an  exploratory  puncture  should  always  be  made.  Serous  eftjmam 
give  the  same  physical  signs  as  empyema. 

The  X-ray  may  be  of  marked  assistance  in  diagnosis.  The  shadof 
of  consolidation  in  lobar  pneumonia  is  usually  clear  and  sharply  d^ 
cumscribed.     It  is  often  wedge  shaped  as  shown  in  Fig.  71. 

Prognosis. — There  is  probably  no  disease  in  which  the  patient  ap- 
pears so  ill,  and  yet  so  often  recovers  completely,  as  lobar  pneumcmit 
in  children  over  three  years  old.  Of  1,295  collected  cases,  chiefly  from 
hospital  practice,  there  were  but  39  deaths,  a  mortality  of  three  per  cent 
In  187  cases  of  our  own  there  were  21  deaths,  a  mortality  of  eleven  per 
cent.  In  only  one  of  the  fatal  cases  was  the  child  over  two  years  old.  The 
difference  between  the  mortality  among  our  cases  and  the  general  mortil- 
ity  given,  is  due  to  the  fact  that  a  large  proportion  of  the  first  group  were 
observed  in  children  under  two  years,  while  of  the  collected  cases,  the 
vast  majority  were  in  older  children.  Combining  the  above  figures,  we 
have  a  total  of  1,482  cases  with  60  deaths,  a  mortality  of  four  per  ceoL 
In  nearly  all  our  cases  death  was  due  either  to  complications  or  to  very 
extensive  disease,  as  when  both  hnigs  were  involved,  or  nearly  the  whole 
of  one  lung.  In  only  one  case  was  an  uncomplicated  pneumonia  of  t 
single  lobe  fatal. 

The  prognosis  depends  upon  the  age  of  the  patient,  the  intensity  of 
the  infection,  as  shown  by  the  temperature,  nervous  symptoms  and  pulse, 
the  presence  or  absence  of  complications,  and  the  extent  of  the  local 
disease.  These  factors  are  to  be  taken  into  consideration  rather  thin 
any  special  symptoms.  Early  convulsions  do  not  materially  affect  the 
prognosis.     Late  convulsions  are  always  very  unfavorable. 

The  occurrence  of  vomiting,  diarrhea,  or  marked  tympanites  late  in 
the  disease  is  always  unfavorable. 

A  temperature  range  between  102°  and  105°  P.  is  the  rule,  and 
within  these  limits  the  fever  does  not  affect  the  prognosis.  Even  very 
high  temperature  does  not  increase  the  danger  from  the  disease  as  much 
as  might  be  expected.  Of  fifteen  cases  in  which  the  temperature  reached 
106°  F.  or  over,  all  but  three  recovered;  while  of  six  cases  in  which  it 
was  106.5°  or  over,  only  one  died.  The  highest  recorded  temperature  in 
our  cases — 107.5°  F. — was  in  a  patient  who  recovered.  A  transient  rise, 
even  though  the  temperature  may  go  very  high,  is  seldom  8erioa& 
Much  more  serious  is  a  fever  which  remains  steadily  above  105**  F.,  M 


LOBAR  PXFXMOXIA 


ssr 


l^icute  congwtion  of  thf  affwt^  hin^  or  loW.  in  eonsoqueui^  at  which 
air  enterii  this  fKirtiou  and  more  Hir  the  m^l  of  th«»  liingic  Perctw* 
}»ion  givr»ii  ilimini^ied  rrsoiuuKr  or  n^hglU  ihilii«»si#,  often  of  a  iomewhat 
tyttipanitte  character  over  the  affecte<]  area,  anj  exai^pi'rated  retooaiuv 
over  the  reniaincler  of  this  lung  and  over  the  ci}>po«tte  lung.  Anietilta* 
tion  over  the  afTeete<]  lobe  gives  ft*eble  rei^piratory  inurnuir.  rnther  httfh 
I^IA  pitch;  »oRietime!<.  thenr  may  he  mi  nearly  an  ali^^'nte  of  all  hrcath* 
»undg  a^  to  suggest  fluid.  The  normal  respiratory  murmur  o>er  tlie 
L^alth;  fK>rtionii  of  the  luDg«  in  intf-nttified.  In  rhildren  thiii  exag* 
^gtrated  breathing  "^  ""•  '"fr-*f^uently  mistaken  for  hn»orhraI  breniliijig^ 


and  the  phytirian  maT  be  led  into  the  error  of  looittiig  tba 
upon  the  im^ng  Kide.  Exagg«*nitiHl  hrvathing  differ*  littla  ttmgk  MT- 
mal  breathing  except  in  inlenatty.  Ilronchial  brealhtng  ta  higfa4!r  in 
pitchy  tiibuUr  in  character,  and  ia  beard  with  nearlT  eqtial  tJttefiiiily^ 
batli  on  expiration  and  tmtftimtioti.  If  the  cke»t  ti  frequently  aoi- 
ealtated,  crepitant  or  fine  >  mi  rilea  may  iMoally  hm  hmrd  at  tooia 

period  at  the  end  of  full  u.-|  ..diioci,  bttt  often  they  are  proKiit  bat  toe 
a  few  hour*,  and  thejr  inar  be  miand  altogether.    (FIfa.  6%  60,  70.) 

A  fltodj  of  ceaet  of  Itdier  pnettmoiiis  bjr  ttie  X^ray  thowa  tliat  coo* 
ialjdatioii  ort^-^  ^.^^i^^  hqj  i^i  ji  flf^i  cffadi  the  aitrfaas  of  the  loaf, 
gndually  evt  r^vard  ae  the  dijeeee  picffwe  (Fif»  71  >,    Bron- 

chial brt^thing  ta  not  Qanally  obtaim<d  until  the  cooiolulation  kaa  f«aehed 

bilui  of  the  lung.    Ftvble  brvething  and  alight  deloani  mrttr  eerlier. 


or  THE  RfSPIRAl 

In  the  iecocid  eta^^  Ibat  of  coosotidaiio 
cli»  of  the  affected  ponioti  of  the  lung.  Thi 
rocfti  fremitiifi,  aod  marked  duUie^e^  but 
tbe  i«Bt  of  this  lung  tbene  is  exaggerated, 
fesonance;  Ihia  it  e&peciallj  frequent  at  tb 
whrD  there  h  confoGdatiou  at  the  h&m  behi 
cf&cked-pot  resouflnce  may  ^metinies  tie  • 
lui^  there  is  exaggerated  reaiaaoce*  0\ 
thei^  m  brouehijil  breathing  and  hnmcbia! 
they  are  heard  being  ^har])]y  deiioed^  IMlea 
jsmy  he  pleuritic  friction  9onndg. 

In  the  gtage  of  rawjlution  there  is  a  | 
signs  of  con^Hdatiou*  The  pure  brondi 
venicmlar  breathing,  the  vesicular  elemei 
Moist  r^lea  of  all  varieties  are  heard.  Usu 
are  slight  dulness  or  diminished  resonance 
which  IB  feebler  than  normal  and  a  little  hig 
are  also  dry  friction  sotmds.  Thei?e  signs 
weeks. 

ETceptwnal  Fh^mml  iyigns. — \\Tiile  in  1 
of  consolidation  are  distinct  on  or  before 
they  may  be  delayed  much  longer.    Of  eigh 
yirm  noted  on  which  consolidation  wa^  fon 
day  or  later  in  one-fourth  the  number.    Ii 
lully  and  repeatedly  examined,  no  coueol 
eeventh  day  or  later  and  in  one  cage  not  i 
cases  of  delayed  or  concealed  physical  sign? 
f'xanijilnh!  (tf  oritrat  |inf^irinofiia.     Thi\t  }>!U' 
center  of  a  lung  for  a  number  of  days  i 
autopsy  we  have  very  frequently  seen  sup 
central  lobar  pneumonia.     X-ray  studies 
with  a  superficial  consolidation  no  broncl 
even  though  the  consolidation  may  he  fair 
ess  extends  toward  and  reaches  the  liilus  oi 
is  readily  heard.     It  is  the  su[)orfuial  p 
detection  rather  than  the  central.     There 
which  pneumonia  may  exist  and  yet  not  1 
physical  examination,  viz.,  at  the  ai)ex  of  tl 
the  shoulder,  and  along  the  posterior  bor 
against  the  vertebrae.     It  is  quite  commc 
signs  that  the  first  distinctive  evidences  of 
axilla,  or  beneath  the  clavicle  in  front,  and 
watched  in  all  doubtful  cases. 


1. 
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Complicationi. — The  occurrence  of  dry  pleurisy  over  the  consolidated 
portion  of  the  lun^  is  so  constant  that  it  can  hardly  be  considered  a  com- 
plication. A  slight  serous  exudation  of  two  or  three  ounces  is  very 
common  and  often  develops  rapidly.  In  the  most  severe  cases  of  pleurisy 
there  is  an  excessive  exudation  of  fibrin  and  pus.  This  has  occurred 
in  about  eight  per  ci>nt  of  our  cases.  This  variety  is  known  clinically 
as  pleuropneumohia,  and  will  he  considered  separately.  Pericarditis 
is  un(*ommon.  It  is  seen  more  often  in  infants  than  in  older  children. 
It  most  frequently  develops  at  the  height  of  the  pneumonia  rather 
oftener  when  this  affects  the  left  lung  than  the  right;  it  occurs  in  pleuro- 
])neunionia  much  more  often  than  in  the  simple  form.  The  pericarditis 
is  usually  of  the  fibrinopurulent  type.  It  may  sometimes  be  disct)vered 
by  physical  signs;  but  rarely  giv<>8  rise  to  any  new  symptoms.  Endo- 
carditis is  extremely  rare,  though  now  and  then  it  ocvurs  u|H>n  valves 
previously  the  seat  of  a  chronic  lesion.  Meningitis  is  rare,  and  generally 
develops  late  in  the  disease.  It  is  nearly  always  ushered  in  by  repeated 
atta«  ks  of  vomiting  or  ct)nvulsion8.  Its  course  is  short  and  progressive. 
Peritonitis  causes  few  new  symptoms  ex(rpt  alnlominal  distention,  |)ain» 
and  tenderness.  Parotitis  and  arthritis  are  vtr}'  rare  and  are  easily 
recognizecl. 

Coarse  and  Termination. — In  the  great  majority  of  ca^'^  lobar  pneu- 
monia terminates  either  in  i)erfwt  nn'overy  or  in  death.  When  ending 
in  riMt»\cry,  n^solution  <*ommonly  lH»gin8  imme<liately  upon  the  cessation 
of  the  fever,  and  is  complete  in  aUuit  a  wtH>k.  iVlaytnl  resolution  is  not 
common  in  <hildren ;  chn>nic  pneumonia  and  tul>erculosis  arc  rare 
S4'<|iif*lae,  but  <'mpyema  is  very  frt*quent.  Its  symptoms  sometimes  develop 
immediately  after  the  pneumonia,  the  tem|>eraturc  continuing  high;  or 
tli«  re  may  Ik»  an  interval  of  a  few  days  lM»fore  the  development  of  the 
pl«  iiral  symptoms.  S<»me  pleuritic  adhesions  probably  remain  in  every 
< an-  in  whirh  there  has  Ihiu  much  tlry  pleurisy,  and  when  wnere  and  ex- 
ten>i\«\  tliese  may  l)e  the  cause  of  sulisequent  symptoms,  like  any  other 
dry  i»l«'iirisy. 

heath  from  uncomplicatinl  pneum(»nia  may  U'  due  to  exhaustion,  or 
to  ( inulatory  failure,  with  or  without  failure  of  the  n>spiration.  The 
h'i^Uh  of  circulatory  failure  sometimes  develop  quite  rapidly  in  cases 
Mbich  an*  appan'utly  doing  well.  The  symptoms  an»:  <t>ldness  of  the 
baiHl.H  ami  f«t»t,  then  <»f  the  legs  and  arnui;  a  rapid,  compn»ssible,  and 
s<»^Htimc^  irregular  puls4»:  nius<nilar  weakness  and  pallor,  but  usually 
n<»  « \ano>is.  The  symptoms  of  respiratory  failure  an»:  very  rapid  super- 
fn  ial  rc^|»iration<,  S4»nietimes  MX)  a  minute;  bluem^ss  of  the  lips  and 
fiiiL'cr  nails;  often  a  leaden  hue  of  the  whole  bixly;  there  are  loud 
tracb«>al  rales,  and  recession  of  all  the  soft  |)arts  of  the  chest  oo 
inspiration. 


DISEASES  OF  THE  RESPIRA 

Cteath  may  occur  early  in  the  diseasi 

spread  rapidly,  iiivolving  both  lungs.  In 
fatal  cases,  death  re&iilta  from  failure  of  th< 
of  the  iirst  week.  In  the  complicated  case 
second  week;  but  we  have  known  fatal  me 
the  end  of  the  fourth  week. 

Diagnosis,— The  most  characteristic  cli 
encea  between  broncho-  and  lobar  pnetimpn: 
table: 

1.  Often  secondary,  1.  . 

2.  Under  two^  chiefly  under  one  2.  '. 
year.  eight  ; 

3.  Cecum  more  frequently  in  del-  3.  '. 
icate  and  debilitated  children,  health 

4.  Bacteria— in  priniar>''  cas^,  ubu-  4.  ' 
ally  the  pneumococcus ;  in  secondary  alone, 
cases,  usually  mixed  infectiotL 

5.  Products  of  inflammation  ehiefly  5.  i 
cellular;  process  often  diffuse,  scribe< 

*   Ons*»t   often   gradual,  sometimes  6.  ( 

ially  when  secondary.  sympt 

L       al   coui^;    fever  often  7.  ''. 

p  f^^  four  week^;  rarely  ter-  from  f 

■^'^th   lungs   B»  a   rule,  8.  1 

-*r  I  obea  poste  riorly ,  1  obe ; 

apex  I 
ihitis  mingled  with  9,  ] 

those  01  consoiiaaiion;  rales  in  other  lution 

parts  of  the  same  lung,  or  in  the  oppo-  hmg. 
site  lung,  throughout  the  disease. 

10.  Consolidation    later — fourth    to  10. 
seventh  day:  there  may  be  none;  apt  third 
to  be  incomplete;  shades  off  gradually.  area  u 

11.  Resolution  slow,  one  week  to  H, 
two  months;  often  incomplete;  strong  plcte  i 
tendency  to  become  chronic. 

12.  Relapses  and  second  attacks  12. 
frequent. 

13.  Sequelae:  Empyema,  chronic  in-  13. 
terstitial  pneumonia,  sometimes  tuber- 
culosis. 

14.  Prognosis  always  serious  from  14. 
the  age  and  the  circumstances  in  cept  j 
which  disease  occurs.  incnini 

15.  Hospital  mortality  50  per  cent  of  15. 
primary  cases,  65  per  cent  of  all  cases.  all    cai 
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In  the  majority  of  casofi  the  symptonui  arc  plain  and  the  physical 
8i;riis  M>  typi(*al  that  it  in  <linicult  to  overhntk  pneumonia  if  any  <Iegree 
of  <are  is  uwmI  in  the  examination  of  the  patient.  Tlie  (litlicultif^H  in  diag- 
nosis are  due  to  the  ^eat  variation  in  the  ^'neral  nymptonis,  and  tt)  the 
hite  ap|H*arami>  of  the  j)hysi(al  ni^ns.  The  error  usually  made  in  to  mia- 
take  ])neumonia  for  8(mie  other  difk'ase,  rather  than  to  mistake  ftomc 
other  disease  for  pneumonia.  On  a<'eount  of  its  fnH|uen«y  in  children, 
jmeumonia  shouM  always  Ih»  excludt^l  In^fore  actt^ptin^  any  other  cx- 
j)lanation  of  a  continuously  hi>:h  temperature.  The  rule  sh<»uld  be  fol- 
lowed, in  all  cases  of  acute  illness,  of  making  a  thonni^h  examination  of 
th«»  chest  daily  until  the  <liapiosis  is  cli»ar.  If,  to  hi^h  temperatun\ 
rapitl  respiration  and  markt^l  IcuctHVtosis  are  added,  one  should  always 
susfH'ct  pneumonia,  no  matter  what  the  other  symptoms  may  \k\  It 
not  infrequently  hap{H*ns  that  the  p^neral  symptoms  are  quite  clianii^ 
teristie  and  yet  the  [diysieail  si;:ns  apfH^ar  late.  In  such  casi^s  pneunHUiia 
should  always  Ih*  l<H)k(*<l  for  hi^h  in  the  axilla  or  just  iM^neath  the  clavi* 
<le,  since  it  is  partirularly  in  the  cas4*s  of  ajx'X  pneumonia  that  thia 
ohsi'urity  is  likely  to  exist. 

In  their  ons4»t,  siarlet  fever,  tonsillitis,  and  pistro-t»nteritis  may  all 
p'M'mhle  pneunioniji.  Scarlet  fever  is  ret-o^jiiiztMl  hy  the  S4ire  thniat  and 
the  characteristic  eruption  <»n  the  stvond  day;  tonsillitis,  hy  the  lcM*al 
symptoms.  In  infancy.  ])neumonia  often  Im^j^us  with  vomiting  and 
(iinctiincs  there  is  alH»  diarrhea,  which  may  lead  one  to  mistake  the 
di'-iase  for  pi>tro-enteritis.  The  (n»n.stituti»»nal  symptoms  of  influenza 
nftcn  <  loscly  rcM'mhh*  thi>s<'  of  pneumonia:  the  diagn«»sis  is  fnH|uently 
in  duuht  for  Mveral  days  until  d«*tinite  phy>ical  signs  of  pneumonia 
make  their  ap{M>aninc<'.  From  all  other  gent>ral  dis«Mis4*s,  pneumonia  is 
to  Im»  ditTcrcritiated  hy  tlu'  phy>i«al  .•»igns. 

PiHuinoniji  with  marki'd  cerehral  symptoms  sometinu^  Ti»S4»mhles 
trrfl»ro«.pinal  nicMiii«:iti>.  In  Inith  wt*  may  ha\e  the  ahrujU  ons*'t,  ctm- 
Mil^ion^.  dtlirinni  i»r  stujHir.  opisth<itoiiu>,  pmMration.  and  marktMl  leu- 
tiM  Nt«»-i^.  The  4iiily  |H»^iti\e  means  of  ditTcreiitial  <lia;:no>is  an'  hy  the 
]>)i\*^i(al  >iL'ii-«  ill  pocunioiiia.  and  the  rindin<;s  from  lumlHir  puncture  in 
« irrl.ro-piiial  nu-inii;ritis. 

Th<'  qiH*<«ti<»ii  >oinctinics  arix^s  in  pneumtuiia  with  (vn>hral  symptoms, 
wluthtT  «»r  not  |»nenin<H«Mcus  meningitis  also  exists.  If  the  nervous 
^\niptoT!iH  are  prc«»«nt  from  the  iH'ginning,  then»  is  pntliahly  n«>  menin- 
L'iti-..  If  th«  V  tle\«lop  >nddeTdy  during  the  cour****  or  toward  the  clone 
•  •f  th»'  diMji^c.  incniniriti'*  should  Im»  su>jNiteil.  Th«»  oidy  |N»siti\e  meana 
of  •litTiTtiitiation  is  liy  Ininliar  puncture. 

l-«»har  pneumonia  is  tt»  U*  tlitTeri'ntiateil  fn»m  a  pleuritic  effufiion. 
Th<'  niM*.t  (oinnion  nii^^take  i<  to  c^inf<»und  empyema  with  unn'sidved 
piitniiiMiiia.  Ill  piMUinotiia  r:ir«*l\  if  c\er  «!«»  the  higns  |M)int  to  invoh-e- 
19 


QW  TUX,  mEa^eiMAjt 

Baeai  ol  an  enlm  lizn^  Ttee  it 
InvBcbisI  «Dior  and  brtatUp^  i 
Ia  wp3rrtiuL  the  vMe  lag  ii 
tim  himi%  fbtiitw  «  fmummm 
wnd  «)lli#/iij|}i  braoi^bl  vtiife  sod  bmtlilfig  i 
dlllwii  aiiil  frrbi4».  Thrrr  «i^  do  ril€^  or  ti 
fin  an  fcxpIoraUtfj  puiKiiire  iboiijil  alvajv 
pva  llie  Kanw  pbyakal  ttgnft  as  rtnpj^ma. 

Thi!  X'fa^  hmj  be  of  maft«d  a^i^taois 
of  t]0iitfdklatioii  JLit  lobar  paeummim  m  ofi 
Cliniiiflbvil.     It  ia  ofUfn  viilgi*  ^Impal  as  d 

FrogBodi. — ^Tb<*f«  k  iirababij  so  dkeal 
|K^fi  00  lU,  and  yet  eo  often  rieoTer*  conf 
in  diUdreu  over  thfi«  ji^i^  olil.  Of  l^^i 
bo«ftilal  iJfuciicr,  ttufit?  w««re  but  39  d^ths,  a 
In  1»7  ca««  of  our  own  then*  were  21  deafl 
ci«t»t  In  fjfiljr  ^nr  ot  the  fatal  c^mB  was  the  d 
dtlfereiic'e  between  the  mortality  ainoiif  our  i 
liy  ^ren,  Ib  due  to  the  fact  that  a  kr^ge  propi 
ot*mr\t4  m  rhildren  tioder  twc»  yemrm,  whU 
vafi  majcirity  w^re  m  older  childreii.  Com 
liiv«  a  total  of  148'^  cases  with  €0  di^tH  1 
In  nearly  mU  qut  vmm  di-ath  was  due  etthei 
e^tenjiive  diiease,  an  when  bath  lungs  wei^  i 
of  one  Itmir.  In  only  one  caj^  wag  an  nm 
iingle  lobe  fnlal. 

'ITie  progiiosin  depenclf)  upon  the  age  of 
the  infection,  as  nhown  by  tlie  tempera tiiro,  : 
the  presence  or  absence  of  complications, 
(liseaHe.     These  factors  are  to  l>e  taken  ini 
any  special  symptoms.     Early  convulsions 
prognosis.     I^te  convulsions  are  always  V( 

The  occurrence  of  vomiting,  diarrhea,  c 
the  disease  is  always  unfavorable. 

A  temperature  range  between  102°  ai 
witbin  these  limits  the  fever  does  not  afTe( 
bigh  temperature  does  not  increase  the  dan 
as  might  be  expected.  Of  fifteen  cases  in  w 
100°  F.  or  over,  all  but  three  recovered;  v 
was  10G.5°  or  over,  only  one  died.  Tlie  lii.jj 
our  cases — 107.5°  V. — was  in  a  i)atient  wIk 
even  though  tbe  temperature  may  go  V( 
Much  more  serious  is  a  fever  which  rcniai 
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ill  fnost  cases  this  R(*c*i)iii|mnie8  cither  very  extensive  diM^aij^o  or  pleuitn 
piieiiinoiiia.  The  coniinuaiiee  of  the  fever  after  the  tenth  day  ia  a  bad 
Hvinptoin;  for^  although  tlie  crisis  may  be  postponed  until  the  twelfth 
(lay  and  oct-ur  normally,  such  a  prolonged  temperature  is  an  indication 
of  a  new  focus  of  disease  or  the  development  of  computations.  In  a 
severe  attack^  the  extension  of  the  disease  to  another  lobe  after  the  fifth 
(lay  is  unfavorable.  If  resolution  does  not  begin  soon  after  the  tem- 
I)i>rature  becomes  normal,  the  development  of  empyema,  or  some  other 
pulmonary  complication,  should  be  apprehended. 

The  results  of  bh>od  cultures  have  some  prognostic  value.  Of  108 
hi)spital  cases  the  mortality  of  15  with  positive  Cultures  was  33  per  cent; 
of  !)3  with  negative  cultures  it  was  but  8  per  cent. 

Treatment. — The  s))ecific  treatment  of  lobar  pneumonia  has  not  yet 
reached  a  iK)int  where  it  is  to  be  advised  witli  children.  In  considering 
the  management  of  this  disi»ase  several  lardinal  facts  are  to  l)e  kept  in 
mind.  It  is  a  sclf-limittKl  disease,  having  a  stnmg  tendency  to  recovery 
in  the  great  majority  of  cases  regardless  of  the  treatment  adopted.  The 
fatal  casi's  are  almost  always  in  children  under  two  yi'ars  of  age;  the 
rare  deaths  in  older  on(»s  are  usually  due  to  complications.  There  is 
as  yet  no  treatment  whirh  can  be  relicnl  upcm  to  al»ort  an  attack  of  pneu- 
monia or  shorten  its  course.  It  follows,  therefore,  that  the  indications 
ans  so  far  as  iH)ssihle,  to  make  the  patient  comfortable  during  his 
ilhi(^<s,  to  watch  for  c(>mpli(ations,  and  t(»  tn*at  the  individual  symptoms 
as  they  arisi*. 

In  tlic  majority  of  cases,  hygienic  treatment  is  all  that  is  required. 
The  patient  should  be  kept  in  UhI,  no  nmtter  how  mihl  the  attack;  he 
>liould  l)c  (listurlKtl  as  little  as  |M>ssible.  Most  childrt*n  with  pneum(mia 
;:et  t<M»  nni<  h  treatment.  There  Krms  to  Ik?  a  dwided  advantage  not 
only  in  fre.'^h  air,  hut  in  cold  air.  Patients  in  cold  rooms  sltvp  lietter, 
(oii;:h  ]t».  and  alt<»gi*ther  seem  nu^re  i*omfortahle  than  when  «art»- 
fiilly  linii-ril  to  prexeiit  their  *'taking  cohl."*  \Vide-oiH>n  windows  an* 
ili>irai»lt'  eMii  th(>u;;h  the  nnnn  tem)H'niture  is  ctuistaiitly  as  l«>w  as 
.'lO'  F.  The  patient  >ht»uld  U»  pnnHTly  protei  te<l  by  blankets,  flannel 
MrapjHT,  \*<M)len  bttHking>,  ami  at  tinu^s  a  hot-water  Img  at  his  fwt. 
l^MMJ  hlii.uhi  1m'  gi\eii  at  re;rular  intervals,  usually  not  oftener  than 
<  vtrs  f«»ur  h«)iir>.  It  shouhl  m»t  Ih»  fon-ed  ^hen  the  pati«*nt  i^  suffering 
nnly  frnm  ihir.-t,  e>jH*iially  early  in  the  attack,  when  the  apfM^tite  is 
i»ft»  n  <«»mp!«  t»ly  hi>l.     Water  sh«»uld  l>e  all«»we«l  fn^-ly  at  all  times. 

Tin-*'  nit-a^iir**^.  <ar»fnl  nur?»in;r.  an  «N^-a>i<»md  d«»M»  «if  eiMlfjn  (^r. 
,^5  t«»  a  I  hiM  of  thrif  year>)  wh»n  the  {mtieiit  is  very  n*stless,  fretful,  or 
^!.t;.^--.  an  !•  »•-«  aj»  t4»  thf  hea«l,  and  <ti|i|  -|M»ni:in:j  wh»*n  the  teni)H*ra- 
t!:r.  ni.i'.' ^  liini  uim  •.?Mf«»rtaM»\  are  usually  all  that  is  neet>i»ary,  exivpl 
tf  k* «  p  a  >ii.iri>  l4Mik<»iit  f«»r  ««iinplieations. 
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^pi^tal  i^yoiptuim  liiaj  require  treat] 
nerroui  ^jrtaptoms  may  be  oootroiled  by  a 
mth  ?inall  dmm  of  phenacetiii  or  the  bi 
with  tepid  water  k  better  thaii  dni^3.  & 
as  ddirttiiD,  stupor,  great  regtle^nese  with 
afi^^CKnatecl  with  high  temperature,  call  for  i 
ar  the  eold  paek  or  bath.  Paiti,  if  nioderai 
irritatiuQ^  by  a  mustard  paste,  by  dry  cnpa 
lice;  if  ievencj  ecxltin  may  l^e  used  in  ac 
irTere  enough  to  require  treatiueul  Whei 
iieep,  small  dosm  of  Dover's  powder  or  ct 
pyretic  measures  are  »ot  neceafiarily  eallec 
h  very  high.  Some  uervous  children  are  1 
ttir&  than  by  the  means  need  to  reduce  it 
tempc^rature  should  l»e  closely  watrhed,  b 
wiih  unless  other  symptoms  develop-  The 
tcr  guide  tlian  the  thermometer  to  the  use 
lieve  to  be  the  safest  and  mo^^t  eert;un  an 
be  nsed  aa  a  eold  sponge  bath,  the  euld  pa 
There  is  iio  objection  to  the  bath  excepi 
While  cold  is  applied  to  the  trunk  the  < 
watched,  and  heat  applied  if  necTf^sary. 
bath,  and  the  frequency  of  their  use,  will  de] 
In  the  majority  of  caies  gtimulanti*  are  m 
for  when  the  puli^  m  weak,  compressible, 
pale  and  tlie  extremities  are  cold.  The  sa 
ployed,  and  in  the  *?ame  way,  a*?  in  l^ronchc 
respiratory  stiniiilaiits  aro  usually  r('([iiire(l 
of  and  jiKst  after  tlie  crisis ;  they  are  to  \>ii  \ 


PLKUROPXKUM<J 

Tndcr  this  term  an.'  inclndtMl  casrs  of 
amount  of  plourisy,  the  two  pnx  esses  uiiitii 
type  of  disease. 

In  nearly  all  eases  of  lo]»ar  ])neinn(»nia 
inflammation  of  the  })u]nionary  pleura,  and  j 
pneumonia  wliieh  are  aeeonipanied  hy  any 
tion.  In  Ix^th  of  these  eonditinns  the  ])1e 
with  the  eonsoli<latiou.  l^>ut  in  <rrtain  (  a-ts. 
the  amount  of  pleuri>y  is  e.\(<'>>iv('.  and  tli 
and  course  of  the  disease  as  to  recpiire  for  tl 
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In  some  it  n{){)4'ars  that  tho  iiitlainmatory  pr(Kt>!Ss  lN^<;ins  almost  fimul- 
taiKH)Usly  ill  tin*  lun|^  and  in  the  ]»lrura;  wliilo  in  othtTs  tho  plt'urisy 
follows  the  pneumonia.  TheM'  laK^s  are  alm<»Ht  invariably  due  to  the 
]>noumu<-(HHU8,  although  in  some  there  is  a  mixiHl  inftvtion. 

In  31>8  hospital  easc»s  of  pneumonia  there  were  27,  or  r».8  per  cent, 
which  couhl  l>e  chiss^Ml  as  pleuropneumonia,  the  diapiosis  U'ini^  eon- 
firmeil  either  hy  autopsy  or  o]HTati<»n.  Of  VM)  fatal  <-as«»s,  12.5  pt»r  ct»nt 
were  easc»s  of  ])leuropneumonia.  Most  of  tlu»s<»  hospital  ]mtientri  were 
under  three  years  of  age,  antl  the  disease*  is  more  frequent  at  this  poriixl 
tliun  in  (dder  children. 

Lesions. — Of  these  27  eases,  17  were  elassiMl  aa  l>n>neho]>neumonia 
and  1(1  as  lohar  ]>neumonia.  The  left  lung  was  more  friKpiently  atTt^etol 
tlian  tlie  right  in  the  pn»|Nirtion  of  threi*  t<»  two.  In  most  of  the  4'as4*s 
the  |deura  i-overing  the  entire  lung  was  inv<dv(MK  evi-n  tliough  the  pneu- 
monia atfeetiMl  hut  a  single  IoIn*,  or  only  a  part  (»f  a  IoIk'.  In  nearly 
half  the  eases  In^th  lungs  wen»  invtdvt**!,  hut  one  to  a  viTy  mueh  Ii»*8 
extent  than  the  other.  In  a  small  numlN*r  of  eases  the  pleurisy  was 
limited  to  the  |><»sterior  surface  of  the  lung. 

In  ]deurf»pneumonia  lM>th  the  vis4*eral  and  the  parietal  pleura  are 
coate<]  with  a  layer  <»f  yellowish-greiMi  lil»rin,  in  thick,  shaggy  masM% 
cauhing  adhesions  of  the  lung  to  the  ehivt  wall,  the  diaphragm,  and  the 
|M*ricardium  (Plate  IX).  The  exudation  varit»s  U'twivn  omM»ighth 
and  one-half  of  an  inch  in  thickness.  It  can  <iften  1h*  strip|HMl  fn>m  the 
!ung  or  s<-ni(KHl  fr«»m  the  <hest  wall  hy  the  handful.  In  its  nu-shes  small 
|MH  ktts  may  form,  which  ci»ntain  i»idy  a  fi»w  dro]>s,  or  S4)metinu*s  a  dram, 
of  pus.  or  U*ss  frequently,  htuui.  This  is  the  c«»nditi«m  in  which  the  lung 
i>  Uhually  fountl  uhi'ii  dmth  has  (N-curnuI  at  the  height  of  the  dis(»as4\  If 
the  pHK^s-i  has  la>te<l  longer,  larger  ndlections  of  pus  may  1k»  pn»S4»nt. 
The  liing  itM'lf  >hows  the  usual  <haiigis  of  pneumonia,  and  if  then»  has 
Im-4'Ii  any  coii.sjdcrahle  accumulation  of  fluid,  there  are  in  addition  the 
<\idrim's  of  <t>nipr(*<»>ion.  The  di-pn»|Hirtion  U'tween  the  changes  in  the 
)»]•  lira  and  tho>4>  in  the  lung  may  In*  striking.  Fre<piently  the  pulmonary 
if-i.»n-«  an*  nlatiM'ly  in*»igiiili«aiit. 

With  pl»nn»|HH'Uinoiiia  «»f  the  left  sitle,  the  fHTitardium  is  friHpiently 
in\«»l\fd.  Th«'  lf-i«»ns  <  losi>ly  rcM-mMe  thos**  of  the  pleura.  Mfiiim!iti<i 
and  )Hriti*hiti^  an*  l*v  n«>  mean**  rare.  an«l  in  mo<*t  of  the  fatal  « a^s  u 
gi  IP  ral  put  imuMiHi  n?»  Mptiii*mia  is  prc>4'nt.  The  orgniii>m<  may  l»e 
fuiiiM!  Ill  tlh*  1i1«hm1  ill  irniit  !iuinUT<  durinir  life  or  ]u>^{  mortem. 

A  I:  nitlaniniati«>n  of  th«'  iiitfii^^ity  dt-^crilN-il  i«  \4«ry  often  fatal  in  the 
a«  lit.  •'•.ii:«*.  if  thf  patirnt  i*  a  « hild  innlfr  twn  y«*ars  old.  0(-4'asii»nally 
at  tl  -  .!/• .  :iihI  \iry  fri'qu«-ntl\  in  nhh-r  rhiMren.  we  s*-**  the  later  i>tap*s 
nf  t''.«  ;»r«Mi-*.  Thr  nin'.t  fnipit-nt  i^»urM*  i«»  for  nn»ri'  and  more  pus  to 
U'  [-   .r«.l  out  fri»m  the  intlanu-il  pleura  uiitd  the  t  h«>t  is  filh^l,  the  east* 


ol  fmi^iadp  btA  Am  m  wy  im  m  infaar 
tlie  ctmlaiioii  it  paitlr  ahBotfcgJ,  Wl  tike  grm 
i»  «i  I0  form  a  Ibi'^  J»:iPiA  of  ftium  tiwas  « 
to  U}«  di^  nD  sad  i&inf i^i  gertpwiy  vitl 
ChnMiic  inti^ititBal  fwiLBiauyw  007  1 
L— Therv  ii  Itttfe  vbcb  diHiigi 
iBfifiiA  e%ijfpt  ihm  mtcfiiy  of  all  the  conaliti 
prfsluft  k  of UfO  htj^M',  ttia  pffaitftioa  greal 
W17  unpfaKS  €ii8  m  being  raore  fsitpoilT  ii 
inotim*  Sometlncs  flibr  tlsorm^e  pala  k  hmxh 
than  h  ttiua)  in  pt)4ritii]Otiia, 

In  Ibe  tariy  *«ag^  ptrQiitic  frirtion  fm 
fiMit ;  aftrr  twu  iir  tJin«  flajs  t)>e  ftjzn^  of  coi 
in  mort  rmtmp  but  itall  af-roftipaiiievl  Itr  lonfJ 
flbrinoot  f^mfatinti  k  vrrj  abcusdaot,  tlie^  § 
ctififiiJiiiiir,  and  tliHtv  mar  be  at  mi  tine  veD 
tton.  Thi^rt^  ip  imtiall;  a  mingling  of  the  fitgiu 
fif  elfujitofL  There  i#  marki^  <]uli>e$^  anc 
Tocml  frrmituft  U  apt  tu  lie  flimirii^bed,  and  ft 
ttmm  aijd  bri-athiug  ane  heard,  but  thej  are  1 
tioo;  they  are,  b<iveTcr,  feeble  and  dlFtant 
tiitiiallj  i*ar«s,  moist  mlea  bot  these  may  W 
fonnd  0V&F  one  entire  luog,  or  they  may  be  lia 
am!  evni  t/j  a  single  lobo,  Tliey  n^semble  tl 
cin0  exception — vk.,  the  heart  h  not  displaoe 
tiir€f  i«  ntafle*  nolhitig  in  fonnd;  oemmonMlly  t 
to  Htriko  one  of  the  fimall  pockfts  of  pu?  in  t 
a  few  dropH  of  pus  are  withdrawn.  If  an 
HupjKiHition  that  the  ease  is  one  of  empyema, 
tfie  surgeon  coming  upon  the  fibrinous  mah 
opened.  There  is  scarcely  any  condition  in 
puzzling  than  those  just  enumerated.  They  a 
hy  the  j)athological  condition. 

Prognosis. — The  })rognosis  in  pleuroj)nei 
in  sim[)le  pneumonia.  In  infants  the  outlook 
the  cases  being  fatal  during  the  acute  sta<,'e. 
he  overwhelmed  with  the  extent  and  the  ini 
and  die  in  four  or  five  days.  In  chihlrcn  ( 
frequent  result  is  for  the  case  to  ^o  on  to  e 
treatment  usually  terminates  in  recovery.  W 
the  fibrin  with  the  ])r()duciion  of  extensive;  a 
often  is  not  so  favorable  as  when  enipycma 
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rvUndfiual  diluiatian  of  the  broiH-hi— Uroiich 
moiiiu  may  qvuuj-  in  the  well  fiouri^^hed  and  appa 
common  in  the  delicate.  While  .6c?eii  at  all  age^ 
licfore  the  fifth  year. 

Etiology. — In  children,  m  in  adults,  this  p 
a*«odate<l  with  pulmunary  tnbereulosis ;  but  iu 
frequent  eon^litioji  a]*art  from  tubereulosii^.  T 
as  a  rule,  are  preceded  by  an  attack  of  acute  1 
times  by  several  surh  attacks,  separated  hy  loi 
Foreign  budica  may  cause  localized  interstitial  } 
itj.  The  organisms  asswrated  with  chronie 
pHeumocoecUK  or  the  fttaphylocciccue^  liut  more 
is  the  influcn/4i  bacillus  either  alone  or  in  coi 
my  why  in  one  ease  complete  reeohition  takes 
and  in  another  there  follows  a  ebrouic  progress 
dependent  ujmui  a  balance  between  the  iiidi vidua 
ity  of  the  iufeeting  organism. 

lesions. — Tlie  part  of  the  lung  affected  m- 
u.'^uaily  it  h  a  portion  of  one  hibcj  or  there  ar 
iohe.  There  are  denao  eounective4i&sue  adhes 
part  to  the  chest  wall,  to  the  diaphragm  and 
fio  firmly  that  the  lung  is  torn  on  removal.  Tl 
than  in  health;  it  is  hard,  tough,  and  fibrou^. 
portions  are  emphysematous  area^.  On  sectic 
be  somewhat  irregularly  distributed  through  t 
u?iually  most  niarkeil  in  the  vicinity  of  the  st 
times  seen  only  there,  the  intervening  lung  be 
X).  In  s^onie  purtion.s,  where  the  imur-:.  i 
all  trace  of  lung  tissue  may  have  disappeared,  t 
fibrous  tumor,  through  which  run  the  bronc 
dilated.  In  places  this  dilatation  may  be  suH 
considerable  size.  The  bronchial  glands  are  ( 
of  a  hazelnut,  and  they  may  be  tuberculous. 

Upon  examination  with  the  microscope,  tli 
thickened,  with  bands  of  new  fil)r()us  tissue  pas? 
The  walls  of  the  small  bronchi  are  in  most  pi 
but  elsewhere  they  have  undergone  cylindricjd 
with  pus.  The  walls  of  the  alveoli  sliow  a  m 
connective-tissue  elements,  and  the  alveoli  arc 
flammatory  products,  so  that  tlu'v  are  nearly 
stroma  is  much  increased  in  amount  tlirou.ulioi 

Symptoms. — In  most  cases  there  is  a  hist( 
acute  bronchopneumonia,  from  which  tlie  chi 
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surface  of  the  lung.  In  the  early  stage  they  are  not  softened,  and  have 
no  gangrenous  odor;  later,  both  these  conditions  may  be  present,  and 
masses  of  necrotic  lung  tissue  may  be  found  in  a  cavity  with  ragged  walls, 
partly  filled  with  fetid  pus.  Careful  dissection  will  reveal,  in  many 
cases,  the  presence  of  thrombi  in  the  vessels  leading  to  the  gangrenous 
parts. 

SymptonuL — There  are  but  two  distinctive  symptoms  of  pulmonary 
gangrene :  the  fetid  odor  of  the  breath,  and  the  expectoration  of  masses 
of  necrotic  lung  tissue.  In  the  cases  associated  with  acute  pneumonia, 
which  include  the  majority  of  those  seen,  death  nearly  always  takes 
place  before  there  is  any  separation  of  the  sloughs,  and  even  before 
very  active  decomposition  in  the  necrotic  areas  has  occurred.  Both  the 
peculiar  symptoms  are  therefore  wanting,  and  the  diagnosis  is  made 
only  at  the  autopsy.  This  has  been  true  of  nearly  all  the  cases  which 
have  come  under  our  observation.  But  these  patients,  with  two  ex- 
ceptions, were  infants.  In  older  children,  particularly  in  cases  secondary 
to  the  entrance  of  a  foreign  l)ody,  the  characteristic  symptoms  are  more 
frequently  seen,  and  there  may  be  a  third  symptom — hemorrhage.  This 
is  present  in  about  one-fourth  of  the  cases  (Rilliet  and  Barthez),  and 
may  be  fatal.  The  general  symptoms  associated  with  gangrene  are  those 
of  profound  asthenia,  resembling  the  typhoid  condition. 

From  what  has  been  said,  it  will  be  evident  that  the  diagnosis  is  very 
difficult.  If  the  characteristic  odor  of  the  breath  is  present,  conditions 
in  the  mouth  from  which  it  might  arise  must  be  excluded.  Cavity  forma- 
tion in  tuberculosis  may  also  be  a  cause  of  a  very  foul  breath.  The 
cutaneous  tuberculin  test  will  aid  greatly  in  the  diagnosis.  The  physical 
signs  differ  in  no  respect  from  those  of  ordinary  cases  of  pneumonia. 
The  termination  is  almost  always  in  death.  This  is  due  not  only  to  the 
condition  itself,  but  to  the  circumstances  in  which  it  is  seen. 

Treatment. — The  general  treatment  should  he  supporting  and  stimu- 
lating, as  in  all  severe  cases  of  pneumonia.  For  the  local  process  but 
little  can  l)e  done,  except  the  inhalation  of  antiseptics,  of  which  creosote 
and  turpentine  are  undoubtedly  the  best. 
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These  terms  are  applied  to  a  state  of  tlu»  lung  resembling  the  fetal 
condition,  but  occurring  in  a  lung  which  has  once  luvn  expanded.  It 
may  be  due  to  compression  or  to  obstruction. 

Collapse  from  Compression. — The  principal  cause  of  this  form  is 
pleuritic  effusion.  It  may  also  be  produced  by  pneumothorax,  enlarge- 
ment of  the  heart,  peri(»ardial  effusion,  deformities  of  the  chest  from 
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WM)*s  a  difficult  matter  to  decicle  whether  tubei 
ihv  beginning,  or  whether  it  wah  due  to  subset 

The  caseis  in  whieh  brouchieetasiB  is  the  i 
are  not  common.  The  onh"  eharacterifjtic  n 
f(j|*ioiis  nmeopurnient  expeetoration^  which  U 
may  aniount  to  aeverai  ounees  a  day^  and  in  ex 
eoiigliing,  which  usually  occur  in  the  morning 
months,  or  even  years,  and  yet  these  patients  ai 
seldom  lose  weight,  and  may  have  the  appears 
health.    It  is  rare  that  the  physical  signs  of  a  \ 

Profnosia.— This  depends  on  the  extent  of 
uge  and  constitution,  and  an  our  ability  to  prev 
and  otherwise,  the  oct'urrcju^e  of  acute  exacerl 
favorable  eonditkms,  a  few  patients  may  recK 
symptoms  are  concerned ;  but  tiie  majority  rem 
childhood,  or  oven  throughout  life. 

DiagrnosiB.^ — The  most  important  thing  is  t 
simple  and  the  tuhcrculoue  easeSj  and  this,  b 
signs,  is  in  the  majority  impossible.  If  the 
th«^  patient  lives  in  the  country,  if  Km  syiuj 
defined  acute  attack  of  pneumonia,  if  the  seat 
teriorly,  and  if  the  examination  of  the  sputui 
bacilli  the  pn>eess  is  probably  simple.  If  the 
or  is  positively  tuberculous,  if  the  patient  lives 
if  he  is  an  inmate  of  an  institution  or  if  hie  ] 
if  the  initial  symptoms  are  indefinite,  if  the  diE 
the  process  is  ])n>bahly  tuberculous.  The  cuta 
mui'li  in  diafru(>sts.  With  n  m^irntivc  react io 
eluded  almost  with  certainty;  but  a  positive  re 
the  pulmonary  process  is  tuberculous,  althou 
tive.  The  discovery  of  tubercle  bacilli  in  the 
elusive. 

P\)reign  bodies  in  the  lung  may  give  syni] 
pneumonia;  metallic  and  many  solid  substanc 
X-ray. 

Treatment. — Nothing  has  any  essential  ii 
except  change  of  clinuite.  This  sliould  be  th 
cases.  The  treatment  of  the  patient  has  for 
of  the  general  nutrition  at  its  highest  point,  I)} 
exercise,  and  by  most  of  the  measures  (Miunicra 
nutrition.  Cod-liver  oil  may  often  l)e  given 
(luring  the  winter.  The  cough  may  be  trcai 
bronchitis. 


■> 
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C'aiiw  of  liroiuhifHtaitiH  may  obtain  I'oiiHirlrrahlc  n»lii»f  from  inhaU- 
tion8  of  creoi%ote.    Operation  is  not  to  be  recommended. 


ABSCESS  OF  THE  LUNG 

Multiple  nmall  abM*esAC8  are  not  uncommon  a»  a  termination  of  acute 
bronchopneumonia,  in  which  (connection  thej  have  aln^aily  lN*en  cnni«id- 
crcfl.  I^r^^T  non-tul)er(*ulouH  abK(*e8t<i»H  of  the  lun^  are  rare,  verj'  obM*ure 
in  their  Hymptomx,  and  apt  to  be  mistaken  for  KKtilized  empyema,  nome- 
times  for  interstitial  pneumonia  with  bronchiectasis.  Four  such  cas4« 
have  come  under  our  observation.  One  was  diseoven*d  at  auto|>sy,  the 
other  tbrei*  were  rwognizcnl  during  life  and  su«t»KsfuIly  tn*atc<l  by  op(*ra- 
tion.  Other  examples  in  youn^  children  have  Uvn  n>|>«»rte<l  by  Iluber 
and  by  Iled^'s.  The  cause*  of  these  single  al»s4-ess<*s  is  usually  a  previous 
attack  of  acute  primary  pneumonia,  li*ss  fnH|uentIy  an  inflammation  ex* 
cited  by  a  forci>rn  iMnly  in  the  lun>^. 

.Vn  abs(*css  due  to  a  forci^i  InnU'  is  usually  acc<»mpani4Hl  by  wastin>r, 
and  a  widely  fluctuating  tem|HTature  of  a  hectic  tyiR* — symptoms  sug- 
gestive of  a  rapidly  advancing  tulK*nulous  prcKvss.  If  the  al»sctwii  fol- 
lows an  ordinary  pneumonia  the  c^ourse  is  generally  less  intense.  The 
constitutional  symptoms  <lifTer  little  from  th«M«e  of  empyema.  There  is 
an  irregular  ty|K*  of  fever,  sometimes  quite  high,  but  more  often  only 
from  iK^''  to  loi""  or  Kr^^  F.,  a  mmlerate  cough,  not  much  wasting,  and 
generally  nc»t  very  markiHl  pnwtration.  A  lemtH'yttisis  of  30,iHMI  to 
.'io^ooo  is  usually  preMMit.  The  physical  signs  are  sumewluit  confusing 
and  are  a  t-ombination  of  those*  pn*sent  in  effusion  and  consedidation. 
There  i>  an  area  of  flatness  shailing  off  into  dulness.  The  vinuI  fn*niitus 
may  U*  imreastM]  or  it  may  In*  <liminislu*4l.  The  ri>pirati»ry  murmur  is 
>cry  feeble  or  aliM'ht  t)\er  the  ab.Mi^ss.  often  it  is  bn»ncho\csicular  in  char- 
art«r.  Frutioii  Hiund>  and  rales  are  usually  pn»^'nt.  The  heart  is 
>Ii;:htly  or  n<it  at  all  displatvd.  If  an  e\plt»ratnry  nt^eine  is  intnNiuce<l, 
piiH  may  not  U*  fnimd  e\en  by  n'fMMittMl  puiictun^:  or  it  may  In*  obtainni 
at  oiH-  time  and  not  at  another,  although  intHMlm-til  in  the  same 
iiitinoHtai  >pate.  xhv  ditTerence  in  result  U'ing  due  to  the  direction  in 
ubhb  tli(>  needle  is  iwsmmI  into  the  lung.  When  pus  i^  found,  the 
»liaL'noHi>  of  a  l(Nali/i*il  enip\«'ma  is  generally  n^ganb**!  as  e>tabli>hnl, 
and  it  I"  not  until  the  che>t  is  oiM»nei|  that  the  mistake  i*  dtM^at^nnl. 
riir  o|N  rator  tlnn  <i*m«>  n|Min  the  lung,  which  may  or  may  not  lie 
iidlicn-nt.  If  thi'  abM-i>«*  follows  an  acute  pneum«»nia  the  ]ni^  may 
hlinw  a  fu;n'  •  I'ltiirr  of  the  pni*um<MiMrus.  If  it  is  due  to  a  fonMirn  Unly. 
th^n'  !>•  i!'\;iriaMv  a  mi\f*l  !nf«'«tion,  antl  the  pn<s  i«i  apt  to  U*  fetid. 

When  n«»t  treat«*«l  surgically,  abs4v-^  «if  the  lung  nuy  rupture  into 


DISEASES  OF  THE  RESFIRATOr 

the  pleural  cmFity,  proiiucing  a  secondary  e 
evacuation  may  take  place  through  a  brond 
When  the  cause  is  a  foreign  body,  rapid  reco 
pulsion  by  cotighing.  If  the  diagnosis  is  n 
trejitment  is  instituted,  recovery  occurs  in  ] 
erases. 

Tho  general  plan  of  treatment  should  be 
In  a  small  proportion  of  ca^^es  aspiration  may 
ever,  incision  is  UBually  necessary.  If  the  plei 
tions  should  be  excited  by  packing  the  thorae: 
nfU*r  a  few  days  a  second  operation  may  be  d 
opened  with  a  blunt  instrument,  following  t 
needle,  and  a  drainage-tube  inserted  as  in  ■ 
treatment  being  the  same  as  for  that  diseas- 


GAKGRENE  OF  THE  L 

Pulmonary  gangrene  is  rare  in  children,  alt 
mon  than  in  adults.  It  is  most  frequently  b\ 
It  is  nsually  circumgcribed,  and  seldom  diag 

Etiology,--^All  but  one  of  our  cases  hav« 
three  years  old^  the  youngest  an  infant  of  four 
for  the  most  part  in  children  who  are  ill-eondii 
and  often  follows  one  of  the  infections  dise 
Of  twelve  cases  which  have  come  under  our  ] 
complicated  ^rute  bronchopneumonia.  Pulm 
present  in  about  three  per  cent  of  our  auto 
monia.  The  immediate  cause  of  the  necroi 
with  the  circulation  in  a  part  of  the  lung,  whic 
bosis  or  embolism  of  some  of  the  branches  of 
this  there  is  added  the  entrance  of  put^efacti^ 
pulmonary  gangrene  may  begin  as  a  septic 
originating  in  some  process  in  a  distant  part 

Lesions. — The  lower  lobes  are  more  fre( 
upper,  and  the  surface  of  the  lung  rather  the 

Two  forms  of  gangrene  may  be  seen :  the 
a  whole  lobe,  or  even  a  whole  lung;  and  the 
occurs  in  a  number  of  small  scattered  areas, 
usually  seen  in  children.  In  the  dilTuse  for 
green  or  brown  color,  moist,  and  emits  a  , 
circumscribed  form,  when  occurring  in  pneum 
of  a  gray  or  green  color,  usually  wedgc-sha 


AOQUIRED  ATKUgCTASlS— PUIJdCIKAIlY  CUtXAPSE 


653 


•nrfsoe  of  the  lun^^.  In  the  c«rly  gtaf^  they  an!  not  aoftnieiL  tml  han* 
M  gangreuutii;  (KJnr;  lotrr,  Uith  ihi^^^*  ^^nuHtiouK  nuiy  tw  prrnptit^  aim) 
miiflea  of  necrotic  lun^r  tii^ue  may  be  foujid  in  a  caTity  witii  tngg^  walla* 
partly  liUed  with  fetid  pu*.  Careful  di«aieetion  will  reveal,  in  nwijr 
cafii*t)y  the  pre«tc*iic«  of  thromfii  in  the  veniiph  leafliiii^  to  the  iranin^lioili 
parta. 

Symptoma^ — There  an^  l»ut  two  liii-nncnve  symittuiTii^  of  puimunarr 
gangrene:  th*'  fetid  tidor  of  the  breath»  and  the  t*xp<H'tiirijtiiin  i*f  maMnui 
yf  QfH^itic  lungf  tiaiue.  lu  the  caaea  aaauciatiHl  witli  aettte  (meumoniaf 
which  tncludi*  the  majority  of  thone  ^een,  death  nearly  alwajn  takea 
plai*!^  Wfore  there  i^^  any  m^iianition  uf  ibit  abagha,  and  aven  befofv 
vt*ry  a4*tivi«  d<H^»tii;)o>titiiin  in  the  necrotic  arv«a  liai»  ocu^um^L  Bcilli  tbi* 
peculiar  f^ymptimiti  are  therefore  wantinj?,  and  the  diagnoaia  Ja  mde 
4inly  at  the  niit«)j>»ty.  T\m  haa  U^n  true  of  nearly  all  the  iiaaia  whhA 
Iiave  eome  under  our  obaervatioit.  But  thtw  patienta,  with  twit  ies-* 
c^ptionf(«  were  infanta.    In  older  childnfU,  pur  'v  in  c«a«i  aocimdAfy 

to  the  Hjtram^^  of  a  foreign  body,  the  cbara^  .^rmptoiiia  aiw  nofe 

frequently  Keen,  and  there  may  bi*  a  tliinl  aymptnm — hemorrliagak  Tkla 
ta  preiM*nt  in  aln^ut  ontvfciurth  itf  Uie  caaea  (Rilliet  aod  Bartlii^),  ajid 
uay  be  fatal.  The  general  ^ytnptonia  aaaoeiati*<l  with  ganirrvne  ar%^  tboav 
of  profound  aathenta.  rt'urnibling  the  typlmid  rondiUou. 

From  what  ha^  Iteen  Aaid.  it  will  I»e  eviilcnt  that  llit  diafooaifi  ih  \rTy 
diflicult.  If  the  characteristic  odor  of  the  brinath  ta  pwacntt  ecmdUMUM 
in  the  mouth  from  which  it  might  artae  muat  be  excluded.  Cavity  fomia> 
tion  in  tuberealo^ifi  may  alao  be  a  t*auf«*  of  a  vary  fottl  brtilh.  T\w 
cutaDeoua  tuberiHilin  tent  will  aid  greatly  in  the  diignnaiai  The  phjaifml 
aigna  differ  in  na  feaperl  from  tbo«e  of  ordinary  esMsa  of  pnemiioiiia. 
Tin-  temiinatitin  tn  nlmtmt  alwaya  in  death.  Thia  ia  doe  not  only  U>  the 
c(inditii»n  itj^'lf,  tiut  to  the  ctrctnitalaotiHi  in  whiefa  it  it  mmL 

Treatment. — The  general  treatment  ^ould  he  inpporting  and  itimo* 
lating,  a*  in  all  neirere  raaea  of  pneumonia.  For  the  local  pformi  but 
little  i^n  lie  lUme^  extvpt  the  inhalation  i»f  jinti»it»fiti€^  of  «hi»  h  irmMdU* 
and  turpentine  mre  aniitmbledly  tlie  be^t 
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ans  applied  to  a  aUte  of  the  lung  raaenkltng  the  fatal 
oondttton,  but  oecnrring  in  a  lung  which  baa  omi?  been  et|ianded«  1| 
may  be  doe  to  ix>mfm>«^ion  or  to  obaftmelioii. 

OaUayaa  frani  Cosprcaiion.— The  prineiiMl  oaaaa  of  thia  fom  ia 
pleuritic  effnaioo*  It  wmr  mlm  he  ptndorei]  by  pnennothoru,  enlarge* 
mcfit  of  the  beart,  pericardial  affmiioQ,  ilafomiliaa  of  the  chaiat  fnnai 
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ricke t8  ur  Pcftt's  disease,  and  tumors  of  the  med! 
wall.  In  tlie&e  coiiditioiis,  on  aeeaimt  of  the  m 
vesides  are  not  filled,  although  the  bronchi  are  1 
luis  existed  fur  a  eon  side  rah  h-  time,  changea  ma 
which  reiukT  expansion  didieuU  or  irnpossilile, 
are  jdeuritie  adhe.sions,  expiiusiuji  often  takes  ] 
weeks  or  even  miuith.^!.  The  svniptoms  and 
original  disease. 

Treatment  is  available  chiefly  m  that  form 
efTii.sioii,  und  will  he  ronsidcTcd  in  the  ehapter 

Collapse  from  Obstruction, — This  h  due  to 
eilher  the  large  or  email  bronchial  tnbes»  and 
The  importance  of  collapse  from  obstruction 
the  lung  in  irdaiuy  has  undoublt'dly  heeii  eXMgge 
or  small  brom-hus  is  completely  ohstrncfed  by  a' 
of  the   lung  to  which   I  he   brooch  ug   is   distril 
L\»l lapsed.      If   it   in   one   of    the   primary   hro 
a  whole  lung  may  be  colhtpsed ;  if  one  of  the 
lobe;  if  one  of  the  smaller  divisions,  only  a  s 
does  not  take  plnce  immediately,  hut  the  contci 
gradually  absorbed.     The  collapsed  portion  is 
the  surface  of  the  lung.    It  is  of  a  dark-red  vo 
the  naked  eye  rcsemldes  a  juicunujuic  area,  w*l 
become. 

Many   writers  explain   the  developnieot  of 
bronchitis  (tf  the  smaller  tubes,  thrmigh  the  ii 
collapse,  assuming  that  the  ohstructicuj  nf  the  g 
ing  of  their  walls  and  the  ac<'umulatiun  of  wee 
result  as  the  plugging  of  a  bronchus  by  a  fo' 
autopsies  we  have  found  little  support  for  thi; 
(  bitis  of  the  srindler  tubes  the  lumen  is  narD 
to  prevent  the  entrance  of  fiir.     The  result  is 
atelectasis.     Such,  at  least,  has  been  the  con' 
qucntly  fouml  in  airtopsiea  in  the  earliest  strtge 
lowing  hrcuuhitis  ui   the  fine  lubes.     There 
I'ollapscd  air  vesicles  surrounding  pneumonic  a 
an  essential  nor  a  very  im[)ortant  part  of  t 
large  part  of  the  lung,  or  even  of  a  lobe,  w 
in  pertussis  or  in  acute  bronchitis. 

There  is  seen  in  delicate  or  rachitic  inl 
W'hich  ctinu^s  on  very  gradually.  It  is  accompj 
ing  the  tubes  in  the  dependent  part  of  the 
the  congenital  form  uf  atelectasis.     Under  the 
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inviiriiiot?  lottna^^Brmlnjmi  '       V  luoiiia  and 

linnirhitU  of  the  tuU*j4  in  tii 

The  ttymptonis  of  aequiriMl  ntdiH-tmiritt  are  much  the  miidp  aa  in  Uia 
[k!rxi.Hti*ut  ('  il  form.     Tht*  retipiratiiju  b  mpii],  atid  thma  may  he 

iii£|Hratur\  <  >  with  deep  reiv^Mnn  of  \\w  ch€«(t  wiilla^  eapceiallj  if 
there  is  rickets.  There  h  aljio  at  time*  cyano^it  of  variable  inteftittjr* 
Tho  trmjH^niture  k  nut  elevateiK  hat  T  V  '  rionnal    The  phj*- 

leal  iiigii.H  are  ^ery  uiit^ertHitu    There  i  ,  n-ji|iiratnry  ttiurtiiur 

over  the  affected  areaa,  ocoaBionally  aecorapanied  by  moint  jMm,  The 
eaueiitial  jmuI  of  ilifTen         -  theme  vmM%  and  thnap  of  u) 

ateleeta^ii  ig  that  iu  Uk  {mlienhi  are  often  atmiig  tli« 

cryittg  and  breatliing  well,  giving  no  aigua  of  anything  wrong  b  the  liingi 
tintil  the  gejieral  nutrition  luu  ^ufTt  nnl  from  aanie  iither  caoaa. 

The  foiJowing  i^  a  fairly  ty[>iral  eaje:  A  female  infant  thirteen 
montlia  old  had  been  under  obaervatiou  for  several  niontlii  before  death. 
During  thi»  ]x?ritMl  ahe  anffertnl  n  great  part  of  the  tinw  friun  miM 
brunehitia.  The  cheat  was  cttremely  rachitic^  The  r^piratiun  waa 
alwaya  aceelerate<l,  and  on  uiMpiratitin  the  lateral  m^cf^ion  of  tlie  cboal 
waG  at  times  extreme.    There  waa  ofna^ioual'  -*,  and 

during  the  lat$t  few  Wi*i*ka  it  waa  constant  .  ^  ./ i?  end- 

denly.  At  autopciy  there  wan  found  very  marked  veaieular  empbyat^ma 
of  brtth  lungtt  in  front.  Nearly  the  wbolt  of  both  lomm  Ubm  were  ia 
a  condition  of  eoltapM?,  and  of  a  uniform  grayiab-pnrpto  eolor.  Tbe  fmr 
terior  poriiun  of  the  upper  lobca  waa  aimilarly  affnrleil^  Inil  In  a  lav 
degree.  With  nutllerate  forea  all  of  the  ntllafntrfl  arnaa  oiiild  be  com* 
pletely  inflate<t    Uronebitii^  waa  prevent*  hut  the  pleura  waa  nortnat 

The  treatmetit  of  three  caat^a  ia  tlur  iamo  aa  thai  outlined  in  Ilia 
chapter  upon  Congenital  Ateleetaaii. 


EMPHYSKMA 


Pnlmnnaiy  onptiyaenta  ecmaiata  printarily  in  tfvrfdialantkin  of  the  nir 
It  may  ramll  in  their  rupture  and  the  carapo  of  air  into  tbe 
intsftobular  i^nneeiive  tianie  of  the  lung.  In  infaiK^r  atid  ihilJh  jimI 
emphyM*ma  ia  tinually  aaauriatiHl  with  arutia  pfiasana, 

Btinlogy. — Caaes  of  emphyienta  mte  divi^  .  two  gruu|ia  which 

are  due  to  quite  difTerent  cniiaoa.  In  one  ^i  „,  i;  it  oora|M!nentory» 
and  eonitiita  in  overdbtrnttati  of  the  air  veaidea  in  certain  parta  of  the 
IttQfi  becaaae  the  full  expanaitin  of  other  parta  u  prevented  either 
liewamwi  they  are  rfin«tdidaled,  ai»  In  imeuniociia  »r  tubemilmiia,  bound 
down  by  adhesions  from  old  pleurisy,  or  aubjecti^l  to  external  prmure^ 
aa  frciQi  ehaai  defurmilica  due  to  Pott*a  dlaenae  or  ricketa.     In  those 
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tonditionis  it  is  pmhMu  that  the  eiiiphysema  is 
tian.  It  may  also  be  produced  by  the  artificial 
the  newly  born. 

Tn  the  Becond  group  of  ca&es  empliysema  ie 
expiratory  dji^piiea  or  ctmgli.  It  k  seen  in  aJl  fo 
iu  acute  brojidiitis  and  bronchopneumoiiia,  ii 
occasionally  it  k  prodm-ed  by  any  condition  wh 
tion  aud  liolding  tlie  breath.  In  bronchitis  the  t 
by  a  swelling  of  the  mucous  membrane  or  by  f 
tioB.  In  this  group  of  eases  air  enters  the  lun|^ 
escape,  the  air  vehicles  are  distended,  Bometim 
their  refill iency  is  almost  entirely  lost. 

liCsionik—The  most  contmou  form  in  earl 
emphysema^  whieh  oi-curs  when  the  faree  distei 
moderate.  In  this  form  there  is  dilatation  < 
&hght  structural  i-hanges,  there  being  ut^ually  : 
septa  only  {Fig,  49),  Although  the  dilatatb 
the  emphysema  is  not  permanent.  The  par 
uppt^r  lobc8,  particularly  the  anterior  borderg. 
seraatous  lung  is  pale^  sometimes  almost  white 
prominent,  and  do  not  collapse  upon  opening  t 
even  with  the  naked  eye,  the  individual  air  i 
tinguished  m  minute  pearly  bodies^  at  time^?  re& 
When  the  disease  is  secondary  to  acute  broncl 
it  may  alTeet  nearly  the  whole  of  both  lungs. 

With  a  greater  distending  force  rnptnre  oJ 
results,  and  this  may  gi%^6  rise  to  interstitial  oi 
At  times  blebs  are  formed,  varying  in  size  froi 
or  even  larger  ones.  These  arc  usually  seen  at 
the  root  of  the  lung  on  its  inner  surface.  Agai 
tween  the  lobules,  dissecting  them  apart  in  all 
lung.  Sometimes  a  large  part  of  the  surface  of 
irregular  deep  crevasses  containing  air,  tlie  lar^ 
in  length  and  nearly  one-fourth  of  an  inch  wic 
occur  in  pertussis.  On  two  or  three  oeeasion 
of  emphysema,  once  to  an  extreme  degree,  win 
diseases  unconnected  with  the  respiratory  tn 
could  be  obtained  which  threw  any  light  uj)o 
physema. 

Localized  emphysema  not  infrequently  o( 
tissue  of  the  thoracic  wall  foll(»wing  (»\])l()r;il( 
This  is  seldom  extensive  and  the  air  usiuilly  d 
absorption  without  causing  any  symptoms,     k"" 
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m  ftti  4  r  ;  T       q^^^Hpf^ii  le  tit  tlie  liilun  of  Uic  tunir  thf^rr  «  iti* 

|>lim*iii  i^^^ftvutti  which  ntiiy  i^piwd  to  till*  liMfiirai «  <vk 

and  ultima ti»ly  to  altniMt  the  eiitiro  iKidy*    The  patietil  f^rts  Ihr  iiii|inn- 

iion  uf  htivti)|(  \m*n  nrtiriiiallj   iufljitt*^!    (Fig.  7t)*     Hixch  witimff^tiA 

&nphy»€nm    in    usually    a&- 

WK-iattnl      with      Lt)udititin« 

whi(h  provt'  fuUl,  t)»c  nn- 

[thypcma    mid i rig    lum-h    U* 

Uio  putieni's  ditiL-umfort  but 

not  iiuTfUKifi^  itit*  datigt'f  «*f 

the  orijjinal  dlncatte. 

Symptoms.— E  in  p  h  y- 
»eiiia    iK'*'urrin>?    in     «^lf^ 
pulmonary    di$ieai«eji     pi  \  t- 
riiNi   to  DO  pi*i!uliar  nym\^ 
totiii   and    to    no 
iign«     ijxrept     exa^  ^,  .... 
nnioDaDCf!  upon   perruMion. 
Thin    mtiitkit    dnltin>^    frfiii 
coaiolidjition  and  ml)^)  ^^>  • 
from  the  liver  and  b|i: 
If  the  pntientK  rcTfiver  from 
the  origin4il  dtm'iiiKv  thr  rm- 
phyKema  ;n^?iitty  drmintHhe^ 
or  di»tnp|K*iirt«  c^impl^tely  in 
the  ix>uri»e  of  a  few  wei^kp  or 
tnontha.    Acute  interlohular 

emphytienia  ran  not  be  diafnu^ieatcd  durini;  life*  tinlitfi,  aa  ia  amoetfi 
the  cai«e«  funeral  MulKutaneiniJi  emphyvrtna  ia  a«rn,  whivh  may  iiNW  oo 
quiikly,  )a^l  for  nevfraf  hour^  or  daya  aod  tlien  yrailuafly  d(Ma|ipaar. 

The  treatment  of  empbj-aenia  ia  lliat  of  Ifae  diaaaat  witli  which  it  ia 
aaaociatDd. 


tkm  of  A  maooiM  m>Mm  •! 
ItttMl* 


9i  il» 


CHAI»TEK  VI 
FLgrkfsr 


All  tlie  ramtonci  fitmni  of  iu(Umiitatt<ici  of  the  pkntra  are  mm^  in 
elitldhiMMl.  Ill  the  great  tnajority  uf  vmt**  tWy  n^-  ^...t  .i.^v  fii  dlaeMe 
of  the  lung  itadf.    8eftjita  effitiivttia  aft*  miti4i  lr«#*  j  ^i  adulta, 

and  under  three  yrar»  large  oiiin  an*  rare.    PumJUiil  mM^tmm  (fffytiaal 
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tartl  or  iodin,  according  to  the  severity  of  the  { 
use  of  opium.  Severe  pain  can  sometimes  be  rel 
the  chest  with  a  broad  band  of  adhesive  plasty 


PLEURISY  WITH  SEROUS  El 


This  form  of  pleurisy  is  not  common  in 
infants  exrcfjt  with  acute  pneumonia  it  is  r 
okler  it  is  usmilly  tiibercnlous  in  origin  in  whi 
like  a  primary  disease.  It  occurs  as  a  foi 
aiirl  nnty  l>c  seen  in  nephritis,  acute  Thcnmat; 
of  the  otiier  arute  infectious  discaKCS.  Battcri 
in  the  exudation,  even  in  cases  wliich  do  not  b 
nunilHT  is  usually  small.  The  tubercle  bacill 
tlie  pneunuK'ucciis  are  the  forms  most  often  s 

Leaions. — The  early  changes  are  nuich  the 
but  in  addition  serum  is  poured  ont  from  t 
eases  almost  from  the  begin nin«r  of  the  infli 
small  in  amount,  or  it  may  fdl  tlje  pleura! 
similar  to  thoe^e  seen  in  adults,  exeept  that 
to  be  more  fibrin.  The  process  usually  tcrmi) 
serum,  but,  as  in  dry  pleurisy,  more  or  less  ei 
behind  frtun  the  fibrinvjus  exudation.  In  oth( 
clear  scrum,  often  cuutaining  pneumococci,  t 
turbid,  ami  finally  purulent.     This  is  especial! 

Symptoms. — The  very  small  ycrous  elfusi 
quently  as  a  complication  of  pneumonia  rarel 
a  change  in  the  physical  signs.  In  the  pres< 
cases  will  be  discussed  in  which  the  amount  c 
This  furm  of  pleurisy  sometimes  follows  a  we 
monta.  (Jthcr  cases  come  on  with  acute  fc 
resembling  those  of  pneumonia,  but  with  all 
exeept  the  pain.  After  an  illness  of  oidy  tw 
may  be  found  fidl  of  tin  id.  In  a  third  grouf 
sidionsly,  with  little  or  no  fever,  and  often  w 
sym|>toms  excejjt  shortness  of  breath.  There  : 
times  loss  of  flesh,  anemia,  and  moderate  pri 
patients  are  not  sick  enough  to  go  to  bed.  ' 
with  etfusion  vary  greatly.  When  it  occurs  \ 
acute  infectious  disease,  it  is  often  latent,  a 
made  only  by  the  physical  examination  of  th 

In  cases  in  wbieh  the  fluid  does  not  become 
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of  the  diiieaBe  is  for  the  fluid  to  diHAppear  i^radtiallj  bj  ab«orpii«M],  xih 
*"«*K*  g*3mg  on  to  sptHttHiKHiuM  rciHiviTy.  Serioti*  Kymploiiif  r«»uUirtg 
from  pressure  upon  the  heart  and  [utifC^  are  not  conunra,  but  BMiy  occur 
whi-n  the  fluid  aicunjiiliitox  nipidly;  henc\?  ibry  irr  noiil  likelj  to  br 
seen  early  in  the  attaik.  There  may  be  i^nml  dyiijinei^  iiiiiiiptiini*ii 
orthopnea*  cyanogii*,  weak  pulw.  and  even  attacki  uf  nyncvjic*.  l>ealh 
may  iKN'ur  witli  tht»*ie  Byrn[jt(»ni«,  In  ft*rtiiiii  nuMr^  then*  i#  tvini  tut 
tendency  to  t^fKint^iiieouH  ah^tirption,  and  the  eiucUtiou  nuiT  rvnuiiii  Ata- 
tionary  for  niontljss.  There  may  then  In?  fever,  nitiMiliy  A\ghi  htit  mnw- 
timefl  quite  re;^ular,  with  a  detUne  in  the  genenit  health,  pnUor  niid 
iinemia,  whit  li  nniy  strongly  suggest  the  exiMemt?  of  |his^  althc»uirh  this 
is  not  prenent.     (Hhers  are  regarded  «ii  ri*^**  of  tuberrolciiii. 

Physical  Si^mi. — The  ^Igiu  in  the  chest  are  c«M*ntijiHy  t*ir  ^ame 
whether  tht-  tluiiJ  la  wmnm  or  puruU»nt,  Ou  in^^^ikm^  iWre  in  dimin- 
ij«hiHl  movement  of  the  afTected  «ide,  sometimei  bulf^ing  of  the  intercontjil 
^pacen,  and  if  the  effusion  \n  ltirge«  an  im  reane  in  the  meii^iimiiPitl  of 
the  affeiied  didc  of  the  ehei^t.  1'he  afH*x  licat  of  the  heart  will  ummlfr 
Ik?  c?on*ideruhly  diitplacHH]  if  the  effusion  i»  upcm  the  left  iid©.  It  itwi 
be  found  at  the  epigastrium*  at  the  right  honler  of  the  iitenii]m>  or  evrn 
in  the  right  manunnry  line.  In  diseiiin^  of  ihi^  right  «rde  the  dti^pbinMitMil 
w  l6«i»  and  oecura  only  with  a  large  etfuaion.  It  may  tbea  hf  found  iii 
or  near  the  left  axillary  line.  On  palpation,  the  vocal  (fvmilM  b  Ufiialiy 
diminished  or  ahN^nt,  but  it  may  k*  hut  little  ehangcd.  IVrmatimi  1^^ 
marked  duhieiis  or  flatneAA.  In  a  Urgi*  effugioii  tliia  ta  ofisr  tlio  iffitiR! 
lung.  There  h  also  a  R*n«ation  ot  iiKTeai«ed  rftislanoe  apprcciaU^  by  tba 
percuBniug  finger.  W  ith  a  snialler  effusion  thi!fe  is  nsnaOy  Salncai  ovi*r 
tiie  lower  part  of  the  rhi^fii  and  ditlnifMi  or  tympatiiti<;  rr»onai>iY  aboi« 
iciltietimeft  dulneaui  in  ftmnd  l>ehiud  aii  *  '    '  i 

in  front    The  line  of  llatne^  may  <  hn  .  t, 

Ofoceo^s  aign  ia  found  in  the  majority  of  tmaea^    Thia  b  a  ^malt  tr 
angidar  area  of '!   '  'Mfc»i4»riorlv»  with  itn  Wm- Ui  th»  n  the  aitiv 

oppott^ite  to  the  i  The  Migti*  on  aUM*altatNiii  able,  and 

probably  lead  to  more  frequent  mifstakr§  in  diagnoaia  than  in  any  otbrr 
puhnunnry  affei^tion,     Bmnehial  ^  -?  and  hronehiat  voit^ 

lluid  are  eommon  in  children.      V  *»f  iMith  *oie*»  and  hr*  - 

tonietimest  mi*t  with^  but  it  ia  esc^ti(»nal«  The  bninrbtal  hreathtnK 
over   '      '      ually  dilferti  fMn^    *  •  reoiiaoti  *  *  r.t^Mer 

and  ;  in  mmie  eaw^*,  r,   it  i«  it  «  that 

bemrd  over  eonM«lidation*  Frit'tioii  aoundi  may  be  heard  ahtire  the  lettl 
nf  tlia  fluid,  or  when  the  fluid  la  aubaidinf ,  and  tben^  may  ba  bnnidllal 
Mm. 

Ihagnotia. — Tlie  m«M<t  n* liable  aigtm  for  diaguoiia  arc  diaplaccnmt 
uf  tba  baart,  flatneaa  on  pereitiaiofi,  abaenee  of  rilea  and  fmtmi  ao<iBila» 


(f,,T'<  f,',  A  f-  v  x--5-:r.-  ' A'-  -">  ;  :-.!."  -" 
U<  a'' u\(  u\ .  ,\'-'^<';r:')t.  r.  rr..r  -  ~.-"  r/.- -  >-  .:.i-" 
.tft'l  ^liur^tj''^;  ^!.*  ^rr.    I. -• -:.  -     -    :    *  "       ♦    -' 

•/'fi'r»  if.  !-•  'A< (  n\un\-AU\/j  '*:  r--'  ..  i-  *  -:.  i.ir. 
fr|»'»f(  M»'-  fi';irt,  jjr^j  liiii^'-:  .1!-.  ....  *  .  :-  > 
/iff'  r  from  fwo  fo  ffir^-*-  v/*<  -.  -  /  r*  ;-**;*::. al 
hoflnni'  K-  fo  f;r-  '/iiHtc'l  \,-/  \',^i  /:._-.  ;i:.  i  :.,iri:i 
l>V  fli''  'I'liiy.  'I  Im-  i)-'ij;»I  ffi^rh.-!  ;-  ;.v  ;:«:.:rji 
/'fM>M|/li  f;lM»(i|/|  \,r  r<n\'>\if]  \(,  it-\:>-\(-  til'-  [•aTi»- 
lii'ifi|{  r''|»Mif'''l  if  nfff^.ni\-  If)  tu*  i.<-  or  tutnt 
juirf  iriiliM  I V.  Ili'f'  I-:  ini'.\\  'l;iri:.'«  r  <>\'  \\'>u\\'\\u'j 
JM  ri'|H'iil<'«l  Mi'Vi-rnl  \\\n('^.  Thi-  ii-ii;)II\  r<'>ii 
|MM'illlM>jlMir>n    ulmli    nniv    mi;i-I.    tin-    kimiiiim 
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the  subacute  stage  the  removal  of  a  portion  of  the  fluid  mav  l>e  all  that 
is  require<],  s|H)ntaiieou8  absorption  of  the  reniaiuder  often  taking  place 
quite  promptly. 

EMPYEMA 

Fully  nine-tenths  of  the  cases  of  empyema  in  children  under  five  yean 
either  cK*cur  with  or  follow  pneumonia,  lieing  usually  the  sequel  of  the 
form  descrilKul  as  pleun>pneumonia.  In  some  of  these  t-ases,  however, 
the  pleurisy  masks  the  pneumonia,  so  that  the  former  appears  to  be  the 
primary  disease.  Tulierculosis  is  a  rare  cause  in  early  childhood,  but 
lM*i*omcs  more  frecpient  after  the  seventh  year.  Km|)y«*ma  may  «i»m- 
plicate  scarlet  fever,  measles,  or  any  of  the  other  acute  infectious  «ii»- 
eases.  It  is  met  with  in  pyemia  fn>m  all  causi*s.  It  nuy  «Nvur  in  the 
newly  Ixirn  as  the  result  of  infiH-tion  through  the  umbilical  wound  or 
the  skin.  It  is  s4H>n  witir  suppurative  inflammations  of  the  joints  and 
with  osteomyelitis.  It  may  complicate  suppurative  processes  in  the  ab- 
domen, sucii  as  api)endicitis  or  purulent  |H*ritoniti.<.  Among  the  loi«I 
causes  may  Im'  mentione<i  traumatism,  necrosis  of  a  rib,  and  the  rupture 
int(»  the  pleural  cavity  of  absc*esses  originating  in  the  me«liastinum.  in 
the  thoracic  wall,  or  below  the  <liaphragm. 

Since  empyema  is  generally  stn-ondary  to  pneumonia,  its  caus(*s  are 
mainly  tht>se  of  that  dis(>a.<e.  Of  ISO  eaM*s  oWrve«l  at  the  Kabitni*  Hos- 
pital in  whicii  tile  nature  of  the  organism  was  determined  it  was  as  fol- 
lows, M  ]K*T  tent  of  thesi>  patients  UMug  under  two  years  of  age: 

Pimimororriifl     .  11.5  -  tM  0  per  rent. 

Strfpt4)r«MTtui          26  -  14  4 

StaphvUH-ocriw 14  »  7  S      " 

H.  Iiifitienxai*           1  -  (I  .S      *' 

B.  'I'ulx-n'uliww 1  -  0  .S      " 

Mixer!  infections            23  -  12  s      ^ 

Two-thirds  of  the  nii\<Nl  infections  showtii  th**  pn<*umococcus.  The 
piiHlnminance  of  the  male  sex  is  even  mon*  -striking  than  in  |»ni'innonia. 
Of  \iiy\  (im^i**!  utivc  rases  in  the  ^-anit-  institution  the  pr«»iM»rtion  of  males 
was  Us.i;  JUT  <i'nt. 

Letioni.  —  Knipyrniii  i<  an  intl.iiiiniation  with  xhf  pr>>'!ii«  thin  i»f 
HTuni.  fibrin,  and  pii*.  In  nio«.t  i>f  tbf  ra^-*  aii'l  tin-  \**\iU'j»r  tbi- 
«-hild  th**  more  fp'fjih'iit  it«i  (n-i  urriin  •'  it  -ii«  ti-**!*  [•!•  iirf;>iii-iinii*nia 
There  is  tir«»t  an  ♦•xuilati'in  «if  tilirifi  with  art  i^xn-**  ••[  p'l-  it!!-.  A«  tbi- 
pro<i's<i  rnntiniii"^.  ni'tr*-  and  nii*r*-  pti*  i*  |Hiiiri-d  "Ut.  with  "«Tuni  At 
first  thi'  fliiiii  ml!-,  t-  ill  •.mall  j-m  k»t*  f«.r?ii««!  *■'.  t»i.  -.hi'*.!  :ii!hi-p.ij- 
.\s  it  atciiniiilatt'i  tli»'*'  .m-  Kr-.kifi  *!..ui:.  ai-l  t!i«-  :'I»iir.i!  i:i\:tv  ni.i\  *•• 
filled  with  pus.     If  thi-  nrii!inul  iiit1anini.itii>n  in\<dwii  but  a  \m»TXi»»u  of 


ef  di*  ffuid  ill  Uic  c^bi^st  with  4l  ntit*knxt^ 


m^lioD  may  U*  purulent  tram  th**  fnitscf,  ju 
in  thr*  prc**i?<lJJig  %'«rH*t}%  Hnifiycrnu  foUuvvj 
ally  pri?<-'i?tle(l  by  a  m^^num  tiFiM-Mtn  ivhn  h, 
tijsuitny  foiui(i  Ui  con  tail!  ^n*ni  rnirnhi  rs  of  Iimi 
Hvf'Ji  whvu  tile  rtnid  in  uunU^vnit'  in  fjujuili 
of  the  vhvaU  Uil  m  grm-rally  ^liHlrihuhd  u\i> 
flirfiii^f*,  a  11*1  itH  depth  ni  t\n'  ijii<|jilc  uuf\  ii| 
1)0  cmly  luilf  riii  \wU,  nr  t^wn  Us?^.  WIh^u 
ttit'   lung  AovH   lint   jldiii   nn    1  h<*   Hnrfllri*   uf   ll 

rfUirKlw  the*  hiiiK.  wlii*  l»  »>i «  n?n|»rr^?^rft  no  ^l]  wi< 
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\nari  is  (lij^plaftMl ;  the  rhaphrarnn  ami  t\n*  nM*nn\i\n^^S^n  aro 
what  depret«i4cd.  and  there  inny  he  bulging  of  tlie  ditfst  on  the  iitectoil 
dde.  The  amount  of  lluid  in  onlinary  m»^  is  from  four  to  tmwaij 
otinco^,  although  in  Tifglm  t<  d  cak^^  it  may  aecumnbtf*  until  it  Atouttnt^ 
io  four  or  five  (nntis.  The  effect 
upon  the  lung  will  dqK'nd  upon 
the  amount  of  fluid  and  the 
duration  of  the  compreftHiun, 
When  the  quantity  is  small,  or 
when  the  prrMsure  is  removed 
early^  the  lung  in  mottt  ta^es 
n«dily  expands*  air  being  foreed 
into  it  from  the  op(KK<«ite  lung, 
eepeiially  during  the  act  of 
eougbing.  With  the  exception 
of  adheision^,  nHHvxrry  may  Ih» 
complete*  Although  wide  in  ejc- 
ient,  the  adhedons  are  not 
u^Utilly  strong  enough  to  inter- 
fere seriously  with  the  function 
of  the  lung.  If  tlie  pressure  is  great  and  has  been  long  rcnitltitifitl.  tim 
adhe^ion^  (»vrr  the  lung  nmy  hcHiiimr  »mi  dcn>e  and  drm  that  expajiaiott  b 
dinicult,  ajid  can  at  best  be*  «>nh  partiaL  In  such  i-ase*  riii^>^iiifi  of  lli« 
ehcst  wall  oci^ura.    In  old  case«  eipan^ion  i«  flill  further  i  with 

by  the  chang<«  iir  i.  jli  »  in 
tlu!  lung  itn^lff  u^iiaillv  41  low 
grade  of  intervtitial  piMniforifiift. 
tn  maei  ree«iviii|E  do  IpmI* 
ment«  attatirptitiii  of  the  poa  it 
|>rxt#il4e,  but  ia  not  to  bt  «a* 
f«t*ttHt     It  geiiefally  sedia  aa 

la  fa«  ttar^ 

u'h   the 

fiiptufv    nmj 

IfvDcnilly  in  tlio  ndgUiofflMiod  «f 

the  nipplr.    In  still  other  rmmm 


W^  7a.^«RvrvKtt«  wnm  t*j^mv 


EvTtnuoii. 


tlou  1 
of  all 


11*11  MJ  ifir  ii'ft  111 
In   Iwii.       It    in 

but  mucb  oftener  m  infanta. 


•lit.;     I 


:  the  pentoomni. 

ri ^eltt  •i*U\  tkr  pfn|nr' 

I    iilit»ut  ihr«^  per  tma/k 

TIm*  fintft 
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friction  sounds  are  absent  over  this  area,  and  the  heart  is  usually  di^ 
placed.  In  both  conditions  we  may  get  bronchial  breathing  aud  voiw. 
The  confusion  of  acute  pneumonia  or  tuberculosis  with  empyema,  gen- 
erally arises  from  placing  too  nmch  reliance  upon  auscultatiou.  Id 
pleuropneumonia,  with  an  excessive  exudation  of  fibrin,  the  signs  may 
be  identical  with  those  of  empyema,  except  that  the  heart  is  not  dis- 
placed. We  have  several  times  seen  pulmonary  tuberculosis,  with  ci«i- 
tion  of  an  entire  lobe,  which  gave  signs  that  were  identical  with  thoae 
of  a  sacculated  empyema.  It  is  by  the  exploring  needle,  and  by  thit 
alone,  that  empyema  is  positively  differentiated  from  these  pulmonair 
conditions. 

There  are  some  other  thoracic  diseases  from  which  the  diagnosis  mav 
be  even  more  dirti(!ult.  A  large  pericardial  effusion  gives  signs  which 
are  in  some  cases  identical  with  those  of  empyema  of  the  left  side. 
Marked  displacement  of  the  heart  to  the  right  is  always  a  strong  point 
in  favor  of  empyema;  besides,  su(»h  pericardial  effusions  are  cxtremdj 
rare  in  young  children.  A  pulmonary  abscess  of  considerable  size — ako 
a  rare  condition — gives  signs  identical  with  those  of  localized  empyemi, 
and  is  only  distinguished  from  it  by  autopsy  or  operation.  Abscesses 
from  broken-down  tuberculous  glands  may  give  signs  resembling  those 
of  localized  empyema,  and  like  an  empyema  may  point  between  the  ribs 
in  the  upper  part  of  the  chest.  The  constitutional  symptoms  of  empyema 
may  at  times  resemble  typhoid  fever  or  malaria;  but  it  is  distin- 
guished from  them  by  the  physical  signs  and  by  the  examination  of 
the  blood. 

Prognosia. — The  outcome  of  a  case  of  empyema  depends  chiefly  upon 
the  age  and  general  condition  of  the  patient,  the  exciting  cause,  the 
duration  of  the  syni])toms,  the  presence  or  absence  of  serious  (X)mplica- 
tions,  and  the  treatment,  'i'hc  mortality  in  young  children  is  high, 
particularly  in  the  first  year.  Of  2i)A  consecutive  cases  admitted  to  the 
Babies'  ]Iosj)ital,  the  death  rate  was  as  follows: 

First  year   74  cases;     mortality  74  per    cent 

Second  "     m      ''  "  51)     "        ** 

Over  two  years 37      **  "  13     "        ** 

It  is  often  dilficult  to  understand,  why  the  cases  in  infancy  do  so 
badly;  many  of  these  children  on  admission  are  in  excellent  condition 
and  do  well  for  a  week  or  more  after  operation.  Then  the  temperature 
rises,  the  patients  lose  ground  rapidly  and  die  of  exhaustion  during  the 
third  or  fourth  week.  Their  inability  to  expand  the  compressed  lung 
properly  seems  an  important  factor,  as  this  condition  is  almost  invariably 
found  at  autoi)sy.     A'ery  seldom  is  there  trouble  with  drainage.    Em- 
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Of  88  patient?  with  empyema  in  the  Babies'  Hospital,  nearly  all  under 
thret*  years  oh\,  iK)8itive  blixnl  culture's  were  ubtaine<l  in  41  jH»r  ctMit.  The 
pneunHK*o((*U8  was  tiie  organism  usually  found. 

Whatever  may  have  Ikh?!)  the  mode  of  onset,  when  the  pus  has  bet?n 
in  the  chest  for  some  time  the  symptoms  are  fairly  uniform.  During 
the  acute  stage  there  are  present  pallor,  anemia,  and  prostration.  The 
respirations  are  always  accelerated,  Iwing  usually  from  forty  to  seventy 
a  minute.  Cough  is  pri^sent;  there  is  dyspnea,  sonu'times  markeil,  but 
more  often  it  is  siiircely  noticeable.  The  temi)erature  is  exiinnlingly 
variable;  usually  it  ranges  from  101**  to  lO.S®  F.  A  typical  hectic  tem- 
perature with  sweating  is  in  our  ex|)erience  very  rare.  The  pulse  is 
rapid  but  of  fair  strength.  There  is  loss  of  flesh,  sometimes  even  emacia- 
tion and  anorexia ;  (nrasionally  there  is  diarrhea.  The  stage  of  acute 
symptoms  may  last  from  two  to  four  ww^ks.  This  may  Ik*  suii^iHled  by 
a  sulmcute  stage  which  may  last  for  montiis.  In  this  there  is  little  or  no 
fever;  the  patient  scH»ms  (»onvaK*scent  so  far  as  regaining  stn»ngth  and 
(i)lor  are  conccrfKnl ;  but  c<iugh,  dyspnea,  aiul  rapiil  n'spiration  ciui- 
tinue.  The  chest  shows  no  change  in  signs  from  thos4»  of  the  iciite  stage. 
In  chronic  cases  the  general  symptoms  closcdy  n»s4»mble  those  of  tulwrcu- 
losis.  There  may  U»  clu!»!»ing  of  the  fingt»rs,  albuminuria,  swelling  of  the 
feet,  and  often  marked  lateral  curvature  of  the  spine. 

Diagnotii. — The  physical  signs  do  not  differ  esst»ntially  from  those 
pres4»nt  in  sen»us  effusion.  If  there  are  sipis  of  fluid  in  the  chest  and 
the  patient  is  under  thn»e  years  of  age,  the  fluid  is  likely  to  Ih»  purulent; 
and  from  the  third  to  the  s<*venth  year,  pus  is  much  mon*  often  found 
than  serun).  .V  marke<l  leu(*<Hytosis  always  makes  pus  moTv  proliable.  In 
every  case  in  which  fluid  is  susjiectiKl  the  exploring  nt»e«lle  should  lie 
ustHJ,  1mm  nus4'  of  tbf  great  imi^ortam-e  of  an  early  diagnosis.  The  skin 
should  \h'  >ur;:it-nlly  (Iran  and  the  ntMnlie  sterilized.  Pus  may  not  Im> 
found  iMHHuse  tin*  nti'dle  is  t(H)  snnill,  t<Ki  short.  t»r  lMian>4»  it  is  intn>- 
du<^M|  t(H)  far  into  the  rhest ;  for  when  the  layer  t»f  pus  is  thin,  the 
nnMlle  nijiY  Ih'  j»ushtM|  tbrougii  this  into  the  lung. 

The  phN-i.ai  >iirns  ufxin  whieh  most  n'lian<-e  is  to  Ik»  plaei^l  are, 
niarki'd  tlulih*»  or  flaln«^s  on  |H*reussion,  fn'ble  breathing,  an«l  ili>plao»- 
nient  of  th*'  hrnrt.  When  in  a  young  ehibl  th««s4»  signs  are  pn»S4'nt, 
whttluT  ;:rnernl  t»r  bK-ali/rd,  a  nitHJle  shoid<l  Ih»  iiiMTtiil.  and  if  pus  is 
not  ft»uiid  at  the  fir*it  trial.  re|H'ati*<l  puncturi*s  should  l»e  made  until 
the  |»ns«iH  !•  or  ab^'hii"  «»f  fluid  is  deflnitely  settle<l. 

KnipNrnia  i>  nio>t  fretjumtly  (imfounileil  with  unnxdvt-il  pneumonia. 
Tlie  tlitTrnntial  {Hunts  are  tluit  in  unn^xilved  pneumonia  the  dulm^ss  is 
u>ujilly  tiMT  a  *.iii«;le  |o1k\  rales  or  fri«  tion  nmiihIo  an*  lizard,  and  then»  is 
no  tli-phh  rni«  nt  nf  \\iv  ht'art  :  enipyiina  may  ;:i\»'  flatm^**  hvit  th«'  nliole 
lunL^  «'!  "\<  r  tii*'  inwir  half  «>f  the  ehrnt  in  fnint  an«l  li«*hind,  rab"^  and 
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friction  sounds  are  absent  ovtr  this  area,  ant 
placed,  in  both  conditions  we  may  get  bron 
The  c^mfusion  of  atute  pncnmonia  or  tulicrci 
erally  arises  from  pJaein^'  too  nuicii  reliant 
pleuropneumonia,  with  au  excessive  exudation 
be  identical  witli  tho^  of  cn)]>yenia,  except 
placed.  We  have  ^fseveral  times  seen  pulmonai 
tion  of  an  entire  lobe,  whieh  gave  signs  that 
of  a  sacculated  empyema.  It  is  by  the  cxpl 
alone,  that  empyenm  is  ftositivejy  dif!erentia 
conditiong. 

There  are  some  other  thoracic  diseases  f  roi 
bo  even  more  dillicult.  A  large  pericardial 
are  in  s^^me  rases  identical  with  those  of  < 
Marked  displat-ement  of  the  heart  to  the  rigl 
in  favor  of  empyema;  besides,  ^ucli  pericard 
rare  in  young  children.  A  pulmonary  ahsees- 
a  rare  condition^^givee  signs  identical  with  t 
arid  h  only  di^itinguished  from  it  by  aiitops 
from  broken-<lown  tuberculous  glands  may  g 
of  localized  enrpyema,  and  like  an  empyema  i 
in  the  upper  part  of  the  chest  The  congtituti 
may  at  times  resemble  typhoid  fever  or  i 
guifcshed  from  them  by  the  physical  signs  a 
the  blood. 

Prognosia.^ — The  outcome  of  a  case  of  emj 
the  age  und  genera!  condition  of  the  patiei 
d unit ir ill  ^if  tln^  syif)pi'>iii<,  flir  prrn'iit^r  or  Li. 
tions,  and  the  treatnieiit.  Tin-  mortality  i 
particularly  in  the  first  year.  Of  v^o  |  conscc 
l^abies'  llos])ital,  the  death  rate  uas  as  folh 

First  year 71   cases ; 

Second  "     \K]      '' 

Over  two  years .'i7 

It  is  often  dillicult  to  understand  ^vlly 
badly;  many  of  these  children  on  admission 
and  do  well  for  a  week  or  more  afler  operat 
rises,  the  patients  lose  ^^round  rapidly  and  d 
third  or  fourth  week.  Their  iiiahillty  to  e: 
properly  seems  an  ini])ortant  factor,  as  this  ec 
found  at  autopsy.     Very  seldom  is  there  tr 
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pyema  in  chilflren  over  three  y<*ar8  ohl  8t»en  rea*!4)iml»Iy  early  ami  nni^ivin^ 
proptT  treatment,  almost  invarial>ly  terminat«'8  in  recovery,  unless  the 
disease  is  doulile  or  serious  eomplieations  exist.  The  Ix^st  results  are 
SiK»n  in  the  rases  that  follow  pneumonia.  PneunnH^tKrus  ami  staphylo- 
ciKriis  easc»8  have  a  U'tter  outl<N»k  than  those  <lue  to  the  strepto<*o<vus 
or  to  mixed  infections.  TulHTculosis  In-fore  the  Si»\enth  yiiir  is  an  ex- 
(itMJin^rly  infrecjuent  rausi',  an<l  ^an^xrene  of  the  luii^  and  ;ri'neral  pyemia 
are  hoth  rare  causes  in  early  life.  It  is  these  thrcv  coiKlitions  that  nmke 
the  pro/xnosis  of  the  dis^'ase  in  adults  so  serious.  Great  delay  in  <>iH'ra- 
tion  makes  the  prognosis  worse,  lH»caus<»  the  more  ditVxMdt  the  expansion 
of  the  lun^  the  more  te<lious  is  the  disease,  and  the  greater  the  likelihiMxI 
of  a  sinus  renuiinin^.  With  pro|x»r  early  tri^atment  these  fiatients  not 
oidy  recover,  hut  in  most  casi»s  the  riH-tivery  is  surj»risin;rly  c*<implete. 
Retraction  of  the  chest  and  its  ri'sultin^  lateral  curvature  i»f  the  spine 
are  rare,  and  mhmi  only  in  ne^diHtiHl  cas<»s.  In  very  many  patients,  in 
which  a  reantnahly  early  o{K>ration  was  done,  it  is  imfNissihle,  after  tht) 
lapsi'  of  two  or  threi*  years,  to  detect  any  ditTen»nci»  whatever  in  the 
physical  si^'iis  of  the  two  sides  of  thi*  che>t.  There  are  few  serious 
diseases  the  treatment  of  which  is  inon»  satisfact4>ry  than  tlmt  of  aoute 
empyema  in  older  children. 

SjHintaneous  recoviTy  in  empyema  may  take  pla«v  hy  al)sorption;  but 
this  is  so  rare  that  it  is  not  to  Ih»  exjxnted.  The  jmis  nniy  Ik*  evaeuattnl 
s|)<mtaneou>ly  tlirou^di  a  hronchus,  rupture  havin;;  taken  placv  thnmgh 
the  visceral  pleura.  When  this  <Hfurs,  a  lar;re  amount  of  pus  may  Ik* 
couched  up  in  a  few  hours,  usually  fo]Iow«Ml  hy  immediate,  hut  not 
always  la>tin^',  iinproxeinent.  This  is  the  most  favorahle  of  the  natural 
terminatittns.  Kxternal  (»iH'nin;r  nuiy  take  pla(*<'.  usually  in  the  re^iiui  of 
the  nipple.  Tin-re  is  an  area  nf  redness,  then  a  thictuatin^r  tumor,  and 
tinallv  the  |M»intinir  of  an  al»Mt>s.  The  disthar;je  may  nuitinue  for 
numths,  or  c\rn  for  vrar*-.  Kxtmial  o|N'iiin::  ran-ly  mcurs  until  the  dis- 
ca>c  !ia<  la>trd  .M-xi-raJ  inonth<.  t»f  !'.»  » a.M's  of  eir.pyenui  in  childn»n 
«o||it  ttd  liv  S«  linudt,  in  ujiuli  a  >|H»ntan<'oU'i  di^^harire  of  pu-^  iHturreil 
«ith«T  cxtirnallv  or  thnuiirh  a  l»n»nrhu»i.  there  wen»  IT  deaths  and  2 
reruvrrie-.  Kiiipxeuia  luav  hurrow  iMJimd  the  diaphrairm  into  the  aln 
dt»ninial  «aMty.  ap|HarinL'  a**  a  pMia^  altMe*.*:  it  may  hurrow  j»o>teriorly 
mio  th»-  lumhar  plmoii  ;  it  may  rupture  into  the  cMiphairus,  or  thn»u^h 
th«  tliaphrajiu  iiitt»  the  |HTit«»ii«'al  ea\ity.  All  thcM*  i-outlitiiin*.  how- 
e\«r.  art-  \«t\  rare.  The  •  han«f-  i»f  *|H»nta!i«'«»u>  eun*  in  emp\i*ma  an* 
>niall  nf  :t*.'  « a  •»«•*.  P|Hirti«l  K\  KMIi»t  and  Harthe/,  uhirh  re»vi\e«l 
no  >nrLM«al  triatin«nt.  VI  jiri-xt-*!  fatal.  T'n-  ^tati'»ti««»  of  empyema  Ik*- 
f«»r»'  til.  „'.  !i.  ral  adi«i»tiMn  of  ^nri'it  al  treatinetit  are  apimllim:.  I^atients 
\\i  r*  I  it'M  r  u..r!i  ••ut  l»\  the  prntra.  tei|  ^iip|»uration.  or  diet!  fn»m  amyloid 
de^'tiK  ration,  pneumonia,  or  tuUTtulo?i|?i. 
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Fio.  78. — Deformity  after  an*  Old  Em- 
pyema or  TBK  Left  Sn>E  for  which 

EsTLANDER'b  OpettATHiN  WAH  PER- 
FORMED. PortifKiB  of  five  ribs  wore 
removed.  (From  a  yi holograph  seven 
year*  after  operation.) 
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thi  put  ift  foul.  A  single  washing  for  the  purpoie  of  f«iiioTiii(  fbrtn 
11  the  routiui'  pmrtiee  uf  i»ume  «(tir|CtH>iiB.  For  IhM  a  wirni,  Mrnlued  Mil 
iolution  should  hv  im^il.  lVm>null>>  we  lmvi$  teldcmi  foctad  thb  uweim- 
ur^*  iii'pt'aied  irrigationa  Hhould  not  be  emploml.  The  nMtaJ  duiA* 
tiou  of  tlie  iischHTge  tti  cm^ieii  irt*iitefl  by  itinpti'  idi-Uhiq  ib  from  thiM 
io  t^ix  WH*kt*,  the  avi*rage  Wing  alioiit  five  winrkii. 

A  fieriiijttriice  of  ivniiH^rature  or  a  fresh  rtae  ftfter  operation  nioal 
fr^ticDtly  indicateifi  defecttve  drainage,  genemllj  due  to  blijckiDg  of 
the  tube;  hut  thi^  ii^  not  always  the  i^a^*  It  may  be  dtie  to  [mcttiBociia, 
either  a  continuance  of  the  ohl  pnKV3««<  or  the  lighting  np  of  a  im»w  one, 
to  abscefw  of  the  lung,  to 
rmpvenia  of  the  opposite 
wde,  to  periearditid,  or  to 
aome  rauae  outaide  the 
rheKt.  very  frec|ueiiUy  oti* 
tiiJ.  The  mistake  u  often 
made  of  allowing  the  tubi* 
to  r«.'niaiu  for  too  long  a 
time,  so  that  a  iinaa  is 
kept  open  which  would 
otherwine  cIoai\ 

In  ehrunie  eaata,  o? 
tho^  which  have  been  long 
ncg1eete«],  some  further 
oiM'Hitive  treatment  i* 
often  neceaaary.  The  lung 
is  ao  bound  down  by  firm 
•dlliriotia  that  further  ex* 
pmttoii  ia  impoaaible»  and 
tfen  after  the  cheat  baa  re* 

ee«led  to  iti«  utmoat,  ao  that  llie  riim  are  in  niotai  t«  iderrr  »uji  ivnttuia  t 
eartty  whii  h  cannat  riofie.  For  aut  h  cajiea  the  ooly  hope  ia  an  opemtioa 
by  which  portions  of  aeTeral  riba  are  remoTed,  thtii  allowing  a  grmli^r 
eotbpae  of  the  diaal  wslL  Thin  tit  known  as  *'thorapU!^t>  /'  or  ^Ralkiul* 
er^a  apration/*  Tbt  ofieritiim  if  of  itjii4f  a  #itioii»  one,  ami  oiity  to  ha 
•df iaad  aa  a  last  reaort  m  itiTeterate  (^aana.  ftneh  an  operation  ia,  of 
oonrwa,  always  followed  by  verj  graat  fk*fonntty  (Fig.  78)* 

MfikmU  iff  Inducing  Kspamtian  i>f  ike  Lung, — In  moal  of  tha  e^aea, 
particttlarly  the  rect!nt  ones,  iTumpleli*  eJipansion  «if  the  lung  takes  plare 
without  any  difficulty,  the  chief  agrnt  being  Urn  eongk  In  mmim  laaaca 
Ihia  laay  be  infuflkient.  I1ie  appnratna^  def iaad  by  Jamca,  abcvwo  la 
tbt  aaeompanying  cut  (Ftg,  7li),  vtrtm  nt  the  wune  timt  aa  a  tnjr  for 
Ihe  ehild'a  nmoaBiiicol  and  aa  n  DMiat  elBrieol  mmm  of  faidniinf  fomsd 
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expiration.  One  bottle  is  placed  a  few  indies  h 
the  child  blows  a  colored  fluid  from  the  lowe 
allowing  it  lo  giphau  back.  Blowing  soap  It 
same  purpo»a 
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SECTION  V 
DISEASES  OF  THE  CIRCULATORY  SYSTEM 

CHAPTER  I 
PECVLIAHiTJES  OF  THE  HEART  ASD  CIRCULATION  IN  EARLY  UFB 

The  Fetal  Cironlmtion. — During  the  latter  part  of  fetal  life  the  cir- 
culation may  Ih»  briefly  (lt»HTilH?<l  an  followH:  The  purified  WikmI  comes 
fnmi  tho  placenta  thnmgh  the  umbilical  vein.  Entering  the  ImkIv,  it 
(iividoH  at  the  under  Hurface  of  the  liver  into  two  branchcfi,  the  smaller 
one,  the  ductuK  vono8U8,  communicating  directly  with  the  inferior  vena 
cava ;  the  larger  branch  joining  the  |K)rtal  vein,  ra  that  xXa  blocni  traverses 
the  liver,  and  then  enters  the  inferior  vena  cava  through  the  hepatic 
vein.  From  the  inferior  vena  <*ava  the  blood  enters  the  right  auricle,  like 
that  retumtMl  fn)m  the  head  and  upp<*r  extremities  by  the  superior  vena 
cava.  A  jmrt  of  the  blooil  now  passes  direi'tly  into  the  left  auricle 
through  the  foramen  ovale;  the  remainder,  through  the  tricuspid  orifice 
into  the  right  veiitriilc.  As  the  riMjuirements  of  the  pulmonary  circula- 
tion are  not  great,  only  a  small  part  of  the  bloo^l  is  8cnt  through  the 
puinitiiuiry  artery  to  the  lungn;  the  greater  portion  pasm*s  fn»m  the 
pulnit>nary  artery  tlin>ugh  the  ductus  arteriosus  into  the  a<»rta,  j«>ining 
here  the  biiHMl  from  the  left  ventri«le.  The  hVnnX  thus  finds  its  way 
fmin  the  ri^ht  heart  to  the  left,  only  in  small  (tart  by  way  of  the  lungs, 
the  ;;rcat«T  part  passing  ilirtH-tly  fn»in  the  right  auricle  to  the  left,  or 
frtmi  tlic  right  \entricle  into  the  aorta  through  the  ductus  arteriosus. 
Fn»m  the  aorta,  the  bhHMl  reaches  the  placvnta  through  the  umbiliiml 
arteries,  ^^\\u\\  are  a  continuation  of  the  hy)H)gastric  arteries,  which 
in  turn  are  i:i\en  otT  fn»m  the  internal  iliac's. 

Changes  in  the  Circnlation  at  Birth.— With  the  ligation  of  the 
umiuliuil  (^»rd.  the  circulati<m  through  the  umbilical  vein  and  arteries 
and  the  duttus  venosus  <i»as«»s.  With  the  t^stablishment  of  respiration 
and  the  eufiM^quent  inereuMil  demands  made  by  the  pulmonary  circula- 
tion, the  M<mmI  rea*^***  almost  at  onct*  to  {>ass  through  the  ductus  arterio- 
sus, and  >erv  Mxin  throu^rh  the  foramen  ovale.  The  umbilit-al  V(*Kiiels 
lurii.::  tile  tir^-t  few  days  of  life  an*  filhil  with  small  thrombi,  which  be- 
. .  !ij»  .rirani/ed.     H\  the  end  of  the  fir^t  wet»k,  these*  Vi*«ijiels,  as  well  as  the 
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ductus  veno8TJ8,  are  usually  closed  at  their  extren 
remain  patulous  throughout  the  greater  part  of 
weeks.  They  euh&ecjueiitly  atrophy  to  the  con 
cords.  For  some  weeks  before  hirth  the  circulat 
ovale  is  slight,  it  beiug  gradually  obstructed  by 
which  nearly  tills  the  space  at  birth.  After  the  fl 
life  very  little^  if  auy^  blood  passes  through  it,  ai 
of  the  foramen  often  does  not  take  place  until  thi 
lu  fully  one-fourth  of  the  autopsies  we  have  mad 
months  old,  there  have  been  found  minute  openi 
foramen  ovale,  but  they  are  usually  oblique,  at 
curtain  so  as  effectually  to  obstruct  the  currei 
arteriosus  is  first  closed  liy  a  clot,  which  bccon 
with  the  products  of  a  proliferating  arteritis.  It 
the  tenth  day,  and  by  tlie  twentieth  it  is  almost 

Size  and  Growth  of  the  Heart. — The  rcla 
slightly  greater  in  infancy  than  in  later  life,  i 
the  seven t!i  year.  The  average  weight  at  the  c 
as  follows: 

The  growth  of  tl^e  heart  is  rapid  during  1 
nearly  proportioinite  to  that  of  the  body.     It 
to  the  tenth  year,  and  most  rapid  from  the 
year.     At  birth,  the  thickness  of  the  right  ve 
same  as  that  of  the  left,  the  ratio  being  6 :  7. 
ever,  grows  very  much  more  rapidly  than  the 
of  the  second  year  the  ratio  is  1:2,  which  is 
eh  ill  I  hood. 

The  Pulse. — The  pulse  in  early  life  is  not  < 
is  very  much  more  variable  than  iu  adults.  Tl 
pulse-rate. in  heallliy  children  during  sleep  or 

Six  to  twelve  raonths 

Two  to  six  years , 

Seven  to  ieii  years 

Eleven  to  fourteen  shears 

The  pulse  is  a  little  more  frequent  in  femal 
frequent  when  sitting  than  wdien  lying  down, 
citement  increases  the  pulse-rate  by  from  tw 
trivial  causes  disturb  not  only  the  frequency 
The  pulse  in  young  infants  may  be  irregular 
sleep.  When  rapid,  it  is  frequently  irregular  v 
No  dicrotism  is  seen  in  tlie  pulse  wave  of  ea 

The  circulation  is  much  more  active  in  ii 
hood;  thus,  according  to  Vierordt,  the  entire 
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tpmnpliehecl  in  the  newly  horn  in  twelve  icmodi;  ai  thm^  yotnt  iii 

fiftirri  8^*i^mil«;  in  the  Adtilt,  in  twenty-two  iecotidiE. 
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ThF  figiimi  in  tnfnary  nrr  from  OM  bmulrNl  ud  lill^fv  ultifMiMM 
in  the  New  York  Infant  Airvlum;  tile  aihefs  ore  tjUum  fraoi  Sfthli*     j 

Position  of  tke  Apes  Beit — In  the  infmnt  the  heart  ii  plat«d 
what  higher,  and  occuptea  a  position  a  little  nearer  the  horiiotital  Ihmn 
in  the  adult.     7'hiii  it  |iartlv  diu^  to  h&r  pcMition  of  the  dia-* 

phrafpn.    The  ai»ex  beat  ii  therefore  hi^  i  farther  In  the  left  than 

in  adult  life.  According  to  the  obaerrationa  of  WafMilew^i  and  Starrk, 
whoae  ootobiiied  examinationii  with  reference  to  this  point  were  madt, 
npon  over  f  »100  children,  the  apex  beat  h,  aa  a  nde,  ontatde  the 
niarj  line  tintil  t)ie  fourth  tear;  if  it  ia  leas  than  one-thinl  of  an  hirh 
btnoiid  tlie  nipple,  it  ran  not  be  eotiaidefed  aboormaL  From  tlie  fottrth 
to  the  ninth  jear,  the  apes  beat  ia  In  or  near  the  niatninary  line.  After 
the  thirteenth  year,  under  normal  condJtionn,  it  ia  inTariahl;  within 
that  line.  During  th**  flmt  year  the  apei  bt*at  ia  itnnallT  found  in  thtt. 
fourth  intercowtiil  Apaee;  from  the  first  to  the  petenth  yi^r,  it  is  found 
with  about  equal  freqururjr  in  the  fourth  and  the  fifth  spaicea;  after  the 
atfwth  it  is  usually,  and  after  tba  tUftaenth  year  it  b  always,  wb«Q 
nonnal,  in  the  Rfth  »imi%%  Tlie  poaitbn  of  the  apri  heal  may  be  enn- 
siderahly  modified  by  setere  deforaiitiea  cif  the  eh«sl  teauttinif  from 
rteket*.  V*AV*  tli^^riap,  iir  lalrral  rarvnturr  of  the  spine, 

Sauifflination  of  Uia  tUmrt—tmrfyfctmn, — Bulging  of  the  prwiordium 
is  a  ffequent  and  important  sign  of  eardtae  diseaiie  during  etiildhooil. 
Thr  mniiae  impulaa  ia  giaieiuUy  wi^aker  than  in  thr  adu^  ^t<m  it  ia  ^ 

ditytmlt  to  locate  the  apes  beat  owing  lo  the  ihhl  Umt  <  tU 

cotering  the  rHi*st. 

pMiimHm^ — ^Tliia  is  usually  a  mu«  h  mort  ^ >r 
ioapaetion  for  determining  the  pivitiou  nf  th<  ii,        .„-..     i 
po«e  the  child  should  be  in  the  sitting  posture,  with  the  liody  indined 
aligfatly  furwani    Great  displaeement  <  '  - 1  lieat  la  always  signifi* 

cant,  and  stiould  ieail  one  to  susprct  pi*  'Tusion ;  leiner  diyrwa  of 

displacement  to  the  left  indicate  hypertrttphy,  esp«rially  of  the  left  fen* 
tride;  qiigBatric  pnlsatioB  indicatea  hypertrophy  of  the  right  mtrida* 


than  l§ 
itiu  pur- 
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Percussion, — This  may  be  done  either  by  tl 
hammer.  A  light  blow  ghould  be  used,  on  aci 
elastieit)'  of  llie  ehest  walls.  In  percussing  1 
percu&siofi  note  are  generally  better  appreciatec 
lung  toward  the  heart  rather  thau  in  the  opposi 
of  the  area  of  "relative''  or  deep  cardiac  du 
chihlren,  is  proportionately  larger  than  in  the 
the  mistaken  opinion  that  the  heart  is  enlarged 
mal  size.  The  upper  hotnidary  of  this  area  is  i 
the  upper  border  of  the  third  coital  eartilagCi 
fiternum;  from  this  point  the  line  of  dulness  i 
tion  outward  and  downward,  the  extreme  left 
beyond  the  mammary  line  at  the  fourth  inter 
the  line  of  dulnesB  extends  downward  from  t 
slightly  curved  direction  along  the  parasterua 
is  indetenninal>le  on  a'<MnHjt  of  the  liver. 

The  area  of  '^absohite"  or  superiicial  card 
of  the  heart  uncovered  by  the  lung,  resemlJca 
the  adult,  but  it  is  relatively  birger, 

AuscuUaiwn.^-Thl}^  is  of  little  value  nnlef 
an  accurate  diagnosi.^  the  stctlioscope  is  indis 
s^liould  always  be  practiced  with  the  naked  ear 
rapidity  of  the  child's  heart  actiun  are  much  J 
are  the  advdt's,  and  such  disturlianccs  are  co 
nitleaut.  The  rapidity  of  the  lu^rt  in  infanc; 
to  make  it  difficult  to  determine  the  exact  per 
which  a  munnur  occurs.  Normally,  the  loude 
at  the  apex;  the  weakei^t  sound  is  the  second  i 
The  i>ulmonary  second  gound  is  regularly  louc 
up  to  the  fourteenth  year  and  in  some  children 

In  consec|uence  of  the  small  size  and  tlie  i 
sounds,  both  normal  and  pathologiial,  appear 
the  adult,  and  the  area  of  dilTusion  is  therefore 
a  frequent  occurrence  for  murmurs  to  be  heart 
front  and  belli nd, 

Reduplication  of  the  heart  sounds,  in  eoTi 
the  two  yidcs  nut  closing  exactly  togctlier,  is  n 
and  may  be  due  simply  to  excitement,  Duri 
life  nearly  all  the  ahrK>rmaI  mnrnuira  heard 
nnirmurs  are  very  conimtni.  They  may  be  di 
other  conditions ;  although  not  so  common  as 
by  no  means  rare  in  infants. 

In  older  ihildrenj  e>^pccially  when  lying 
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often  heard  a  w)uiid  in  the  early  part  o(  diantole,  the  wmuHwI  **thinl 
heart  sound."  This  is  only  heard  in  the  region  of  the  a]>ex  and  always 
follows  the  second  sound  by  an  interval  longer  than  oivurs  in  true  re- 
duplication. The  sound  has  the  character  of  a  dull,  distant  thud.  It 
is  never  blowing.  The  sound  probably  results  from  the  sudden  tension 
of  the  auriculoventricular  valves  prodi^^  by  the  rapid  entrance  of  blood 
into  the  ventricle.  It  should  be  recognized  that  this  sound  is  not  an 
abnormality.    Failure  to  do  so  may  cause  errors  in  diagnosis. 


CHAPTER   II 
COXGEXITAL  AXOMALIES  OF  THE  BEART 

Etiology. — Of  the  cauK»8  of  congenital  cardiac  disease  little  is  defi- 
nitily  known.  It  otcurs  more  often  in  first-Uirn  childrtMi  than  later 
ones;  1<>  of  TiO  cases  Inking  in  first  children  (Still).  It  is  often  assoi^iated 
with  other  forms  of  ini{KTfect  development,  notably  of  the  brain,  as 
in  Mongolian  idio<y.  An  attempt  has  bt^en  made  to  connect  cardiac 
malformations  with  syphilis.  A  syphilitic  family  history  is  very  sel- 
dom found ;  but  Warthin  has  brought  forward  additional  reason  for 
suspecting  syphilis  sinct;  he  has  found  that  a  positive  Wassennann  test 
is  given  by  some  of  the  children  with  congenital  canliac  disease,  but  in 
our  expiTienc^c  this  has  not  been  found  with  sufficient  frequency  to 
establish  a  causal  relation.  There  has  not  been  adduced  any  evidence  to 
sh(»w  that  rheumatism  plays  a  part. 

Lesions. — The  congenital  anomalies  of  the  heart  nmy  bo  grou|ied 
\iiu\vT  three  general  heads: 

1.  Malfonnatioiis  nvulting  fn»m  imfx'rftvt  deveK»pment  of  certain 
I»arts  of  the  ln'art,  most  fn»quently  one  of  the  septa.  Either  the  ven- 
triiular  or  the  auricular  S4»ptum  may  l»e  afTintiil,  or  that  dividing  the 
pulmonary  artiry  fn>m  the  aorta.  Such  failure  in  devehipment  |M»r- 
jHtiiatrs  (•<nn]iti<»ns  which  are  normal  in  the  early  months  of  fetal  life. 
Thrrc  may  alx)  Ik?  atresia  of  any  one  of  the  orifict^s,  aWm^e  of  one  or 
nutrc  of  the  valvular  h'afl<'ts,  or  of  any  one  of  the  large  vt*ssels, 

*J.  The  ri'sults  of  fetal  eiuhn-arditis.  The  efTivts  of  this  condition 
vary  a(t^»nling  to  the  time  of  its  oc<'urrenct?.  It  is  alm(K«t  invariably  of 
the  riiriit  si«h\  mo<t  fnH|ueiitly  afTiiting  the  pulmonic  valves.  Valvular 
•  !i*'«a><'  ill  f«  tal  lif»*  lra«]s  n«»t  only  to  hyyvrtn»phy  and  dilatation,  but 
aK«»  iht.'rf»n-j  Mith  thi»  n<»rnuil  il«'\cloj»nieht  of  the  heart  by  pn»ventinT 
ihf  «I.»*un'  nf  tin'  Hiirit  iilar  or  \entri«iilar  M*ptum  or  the  ductus  arterio- 
Mi>,  tht  -e  U  iii^'  kept  o]»in  by  way  i»f  o>m]H>n^ation.     It  is  not  clear  how 
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iniportaut  a  part   fetal  endocarditis  plays ' 
geaital  lesioDg^,  certainly  not  so  important  a  i 
believed. 

3,  Persistenct;  of  Jfetal  conditions,  such  as  t^ 
tu8  arterioRus.  This  is  usually  by  way  of  com| 
formation  the  result  of  imperfeft  /levelopraent  i 
Very  rarely  a  fetal  eoDilition  may  persist  when  ^ 
can  be  found,  I 

In  the  following  table  arc  given  tlie  le.siong  fo 
forty-two  cases  collected  from  medical  literature 

frequency  of  the  different  legions  in  ^4^  auiopsi 

ifal  cardiac  anomcdi/ 

Defwt  ifi  the  ventriruliir  septum ,.,......,.,   149  caac 

I>efect  in  the  auricubir  se[)t  tim,  or  patent  fora- 

Tneii  ovale , , . - . , 126 

Pulmonic  stenosis  or  atresia , 108 

Patent  ductus  arteriosus , . , , . . ,     68 

Abnormalities  in  the  origin  of  the  great  veaeela .     45 

Pulmonic  inauflFiciency , 17 

TricuR|iicJ  ijiHufficiency 6 

Tricuspid  fttenosia  or  atreaia ...,.,..       S 

Mitral  insufficiency ♦ 

Mitral  stenoHiH  or  atresia 

Aort  ic  inaufficiency , ,  , 

Aortic  stenrmis  or  atresia ...,.., 


1 
6 
1 
6 

Tniimpoaition  of  the  heart 2 

Ectocardia,  • . ,  t  *  * , . . .  ^  *  * 1 


The  vio^sl  frequent  ujisocialed 

Pulmonic  steaoeie  with  rlefert  in  the  vcntricu- 
Ifir  septum , .,...,.   92  i 

Pulnjoruc  KtenosiH,  with  tlefeet  in  the  auricular 
septum _ 52 

Defects  in  b^th  septa . 82 

Pulmonic  stenosis  with  defects  in  both  septa. .  36 


From  this  talile  it  will  be  Been  that,  in  the 
several  lesions  are  pr(\<eot,  the  most  frequent 
monie  stenosis  with  defective  ventricular  sep 
with  defective  anrieolnr  eeptum ;  the  three  lesioi 
two  with  a  patent  duetus  arterioBUs,  Stenosii 
aorta,  although  not  noted  in  this  series,  is  not  i 
tlie  ob.Htnution  is  in  the  anh  of  the  aorta  !)ey 
large  vessels  are  given  off. 

Defect  in  the  Venincular  Septum. — This  is 
in  congenital  eardiac  diseai^e^  and  hi  half  the 
pulmonic  stenosis.     The  defect  is  generally  a 


coxai:NrTAL  akomauks 


Ml 


lepium  (Fig.  80),  It  in  uj^uolly  from  ofi«»fmiith  tn  otie-lmK  an  inch 
in  diameter*  but  not  tnfr^ueotiy  there  m  a  lan^  defect;  or  Ibe  ieplBiii 
may  be  entirely  absent,  the  hmrt  thon  fi  nf  hut  three  i*aYiti«H* 

two  auricles  and  ODe  ventricle.     If  the  aui.    upturn  alio  t*  vantiiig» 

aa  may  be  the  eaiie,  tlie  heart  ha«  but  two  cavttiec  Frequently  thom  are 
nlao  abnormal] ties  in  the  origin  of  the  j^reat  TeMvela.  The  pulmoiiaiy 
artery  and  the  aorta  may  be  given  off  from  a  eommoo  veiitricla»  or 
the  aorta  may  ani«e  f tartly  from  on^  i^entrieJc  and  partly  from  tba  other* 
If  pulmonic  atenoati  or  atrei^ta  is 
preaent*  the  opening  in  the  ven- 
tricular septum  is  comiervative, 
affording  a  rhannel  (at  the  pa;*- 
aage  of  blood  from  the  right  to  the 
hft  siile  of  the  heart 

Patent  Foramen  Oraif,  or  Dr^ 
feet  in  (hf  Auricular  iSeptum. — 
Alth(»ugh  this  is  one  of  the  most 
common  congenital  mal  forma' 
tions,  it  is  not  one  of  the  most  im- 
portant It  rarely  oirurK  alone, 
hut  is  frequently  found  with  pul- 
monic stenoaia  or  a  defect  in  the 
ventricular  septum.  Small  oblique 
openings  in  the  auricular  septum 
— usually  at  the  foramen  ovale— 
aro  not  infriH|Upntlv  met  with  in 
auli>p«ties  u|ion  young  infants,  but 
they  are  of  no  importance*  In 
pathological  mnditiona  the  open- 
ing ia  from  one-fourth  to  cine  im-h 
ID  diametrr       '    'Kre  may  be 


ii 


.all 


k«ili»i 


ia  Uis 


BaMtaL) 


than  one  opeoinf *    A  defect  in  thta 


ia  1  iy  secondary  to  pinlniooio 

Patent  IhfrtuM  ^rlenaawa. — As  a  solitary  lesion  thb  k  rare,  but  it  ia 
frequently  aaaoriaCed  with  poltnoiiie  aiaiioiit»  laiiaHy  with  a  defect  in  ona 
Of  both  aepta.  It  is  then  ona  of  tha  diaaoali  hf  which  tha  bloi>d  may 
find  its  way  fo  tha  lunga  when  the  pulmonary  oriftea  ta  obatnteled  It 
ia  not  a  nalfonnation^  but  simply  tha  penialcoiw  of  a  ft*tal  eomli- 
tioQ  usually  nceoaaitaled  hf  other  rhaogvo  in  6w  heart*  But  tha  dtrvr- 
tioQ  of  ti>e  blood  eurrenl  is  tba  oppoaHa  of  that  which  exiata  in  fetal 
life. 

Pulmanir  fffeMM.— Thla  is  una  of  tha  noit  froqoenl  and  moat  iiB; 
poftant  lesionsL  It  wma  formerly  looked  npoo  aa  being  often  due  to 
fetal  eodotanlitia,  bat  ia  now  baliafad  In  aoal  naea  to  ba  dna  to  a  failnre 
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qf  devdopracst  of  the  lofimillbiiliiiA  of  Hk  rig 

koon,  «iir]  whrD  mmrked  it  u  alw« 

lOit  Inquetit] J  bj  m  defect  io  oihe  or 

Thift  IS  importABt,  sj  beti 

dskd  with  cjsnads  tfa&n  k  any  odier  congen 

ehil4f«n  «1m»  Iitc  brjomd  nix  or  i^Ten  yeftrs 

i»io[Lp  ftlwajB  ftcmmpaxued  bf  others  of  m  oom] 

unoiiot  of  dMitriictiot]  Tari^  from  a  sLigbt  Bf 

c^oiplriit  dtri^la.    The  ieat  of  ob^tmetion  may  1 

m  the  roDiifi  arterio^tis,  or  in  the  pQlmonai^ 

valvo*    U  tbem  h  ati^ia;  the  pulmooar;  artes 

t«  mdinicEitarjr. 

Pnlnutuic  fnmfflciency, — Th%  ledoii  ia  rdj 
tie  fe«ilt  of  f**iAl  eDdorrarditis^  but  there  nu 
tnondnt*  vaha  It  is  mod  frequently  a£ss)eiflted 
Irti  iilur  ^iptum, 

TficuMind^  milral,  and  aorlie  disease  are  T€ 
iera  in  eaae^  with  multiple  defec^ts*    Atresia 
((ktnttion  thaw  in#tufficjeiiry* 

A($nffTmatiiien  in  iht  Origin  of  the  Large 
frrqu  lit:  hut,  ai«  will  be  »c?en  from  the  table, 
iritl*  other  le^ioDs,    Three  forms  are  seen :  (1) 
veaiiclit — the  pulirjonary  arteiy  ig  giveo  off  fro 
from   the   right  vejitricle.      (2)    Both  arterii 
irtmk,    This  is  u^malty  due  to  an  iucoinplete 
part  of  the  aeptum  dividing  the  two  arteries, 
arit^rv  flpp^'^ir^  fo  Im^  n   branch  of  the  aorta 
qiiontly  associated  with  other  abnormalities,  of 
in  tli(?  ventricular  septum  that  there  is  really  b 
aorta  has  an  abnormal  orig'in,  arising  from  th( 
from  both  ventricles.     This  also  is  associated 
ventricular  septum.    When  described  as  arising 
aorta  is  usually  given  off  directly  above  the  lin 

An  abnormality  in  the  number  of  valvul 
quent,  l)ut  seldom  impairs  the  valve's  functior 
rudimentary,  and  it  may  be  absent,  generall; 
cuspid  orifice.  Absence  of  the  riirlit  auricle  a 
dium  have  been  recorded  ;  also  open  in  <^  of  ilie 
right  auricle,  and  a  single  pulmonary  artery. 
there  was  ectocardia,  this  being  associatcMl  w 
the  sternum.  We  have  seen  two  very  renin rk a 
cardiac  displacement;  the  heart  was  in  ]»()th 
cavity.     The  pulsations  could  be  plainly  see 
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lilieQf,  In  enrli  cmte  tlwre  wim  «  nHigenitut  il«  fi^  t  nf  tl)i«  i]1»i]ntiiititil 
walls  and  also  ao  opeuing  in  the  dmphrigm* 

I'tanjfpoxilSt^n  of  the  heari,  or  true  flfXthHttrcIift^  \*iu  riHonltd  but 
twice  in  this  serici  uf  vtLmm*  The  traiis[iu«itti(iD  at  ihe  bitirt  alone  in  a 
very  fare  condition^  It  h  not  io  unajmal  tn  find  tran«i{iQ(»itjon  of  all  Qt 
the  thomcic  and  abdominal  vij$cera.  In  the  laift  two  yrari  we  have  aooi 
three  mrh  mmA, 

Secondary  Lesrons, — In  eonj^enital  malfonoatioDa  the  rij^it  heart  ia 
usually  fotiiid  hy[H'rtrf>t»!ui^T,  n^'mt-e  tht^re  «r<'  prt'wiit  om*  or  mofu  of  Ifaa 
fetal  conditions  iu  whi^h  the  grt-atiT  part  of  the  work  in  ibrowti  apon 
the  right  ventricle.  Such  hy|H*rtrophy  i«  in  moit  vmm^  atnx)9npani<*fl  l 
mme  dilatation.  ChangeA  in  the  ma^uhir  wall  of  the  left  ht*an  alone 
are  excceilingly  rare.  In  four  va«**  there  was  eitilenii^  of  ntali|^iant 
endcK*artlitiA  which  wa«  the  c^au^e  uf  death,  all  but  one  of  these  patients 
bein*^  ad  u  I  is* 

8ymptO]ai^--^The  symptotna  of  con^mtal  cardiae  disoaao  are  iisuaU} 
manift'^tcd  soon  after  birth.  Of  1^8  cnifc*ii  in  which  tlie  tinie  uf  the  fimt 
pympttjms  waa  nuted»  they  were  n>n^'nitaK  or  apfn^arnl  during  tba 
timt  month,  in  Hfi;  after  one  mouth  and  during  the  first  yi*ar,  in  IS; 
from  one  to  sixteen  years,  in  15;  while  In  10  no  synt|i4oms  wrtv  obserrad 
until  after  pulH*rty,  (\jngt?nital  canliae  ditiea«»e  is  one  of  tha  caitaca,  but 
not  a  frequent  one,  of  death  during  the  first  dayn  of  life. 

The  tDDst  atrikiug  objective  symptum  is  eyajitwiji.    This  is  pnat'i 
in  niost  of  the  sevrre  ca»<^;  but,  c^  j  all  varieiiea,  i^atioaia  is 

mora  often  aWnt  than  present,  and  u  ^....,.  :«e  absent  even  with  aerioia 
lemma*  It  may  be  alight  and  ni>tiir«l  only  ufnia  rxertinn»  as  npiiQ 
coughing  or  iTying,  or  it  may  W  infru§e  and  i^uiiitant  giving  thr  skin 
a  dark,  leaden  color,  and  the  mu^xma  mi^tnttrmne  of  tiM*  month  a  ra^^'- 
brrry  hue.  The  vii^w  that  c^aniniis  di^fvtHts  upon  an  admixture  * 
artcrfAl  and  vraoua  blood  is  p*ncra1ly  '^  l.     In  the  gTt«l  ma* 

jnrity  of  the  eaaea  at  leant,  thr  cipbiiati^  *.  .  .*  ^flcicnt  oxvgenatittn  *^f 
tbe  blood  in  tha  lunga^  owing  to  some  interference  with  the  pulmonsr 
etnntlatioin.  In  sixty-thm'  per  cent  of  tl>e  cit$4m  with  t^antHb  in  tbe 
aeriea,  there  was  found  pulmonic  sti*noaia  or  atreaia^  or  a  small  pulmonary 
arttrf*  Cyanosis  ia  of  much  value  in  diagooais,  aa  in  aequirrd  cardiae 
diaeaaa  it  ia  rarity  persistent  The  degree  of  eyanoaia  and  ita  eon* 
ftaney  are  of  soma  impirrtaiiea  in  detaimlning  the  gravi^  of  the  kaion 
although  cyanoaia  alooa  ia  not  to  lie  difandad  uptm. 

Anolher  freqaeBt  fymptam   is  the  :ient   nf   the  trntnt  v 

phalanges  known  as  Hubbwror  *?dnu»i«ti^ -  ;..,^>ri  (Fig.  HI)  an<i 
This  almoft  invariably  acinompantea  cyanosis,  and  ia  in^neraUy  p 
tionate  to  it    Tbe  enkivaniiit  whtrh  umalh  >  all  thr  phti! 

ia  probably  dot  Io  vcoow  bhatractinn.    Oomsi^.....*^,  lUet^  ara  aoeo  «v#|- 
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nviU  edcnia  of  tlio  face  or  lower  extremities,  dr* 
ami  lu'iiiurrhagesjj,  psirticularly  hemoptysis  and 

Tliere  is  generally  nitirked  dyspnea  on  exer 
eyanosis  is  present;  but  in  most  of  those  wit 
dyspnea,  find,  in  faet,  no  objective  or  suhjecti' 
the  nuirniiir  may  be  very  loud.  The  majoriti 
are  undersized  and  develop  slowly;  in  them  th€ 
difticnlt  one. 

In  eases  aeeompanied  by  cyanosis,  or  with 


FlO.  81. — CtUBBlWQ  OF  THE  FlNGEOa  IN  CoNGENITAIj  Ha 

yeara  old.) 

miry  circulation,  a  polyeythemia  is  present,  T 
of  red  cells  is  gencrrdly  proportionate  to  the  e} 
teen  cases  studied  in  the  Vandcrbilt  Clinic  b] 
highest  was  l*?,480/)00.  The  hemoglobin  ii 
inereased.  In  the  series  mentioned  tfie  aver^ 
highest  being  K^O.  The  nundier  of  white  (x4l 
if  at  all ;  the  average  in  these  cases  was  10,200, 
of  blood  coneentralion.  The  best  explanation 
to  he  that  it  is  compensatory,  and  that  the 
other  tissues,  ^rhe  hhxul- forming  organs  a 
aetivity  hy  the  denmnds  of  the  tissues  for  oxyg« 
remains  the  mine,  hut  the  number  of  red  eelU 
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;|ueiitl)  i;  "      j  jHiwi-r.  air  rcnr  grmily  iiiiTraH*€i.    Thb 

in  |mrt  it^mjKMi  uilU*r  Miiiuiiiit  uf  IjIiuhI  thiit  tmn  triiTf*r»«* 

the  lunffH  Wid  then*  bi>eoitie  oxygviiiited. 

AiftgliOiit. — The  moiit  important  >V  '  iiio«tJ^  inii 

proiesu^  uf  n  loud  murmur,  nud  Kign  uglil  liesrt 

Murmurs  are  present  10  fully  oine-ti'iithB  of  the  cmuw  Thify  ant 
Altho»it   nK  I  '•lie  in   ttm<%  arr  li«*«rd   loiuli^t  to  l)s9  Wft  nf  UttB 

ft^riium,  u-  [  th^  bftie  or  over  the  bcxly  of  Iha  haart«  xmn*ly  al  Ibt 

ipai;  Thi^y  ore  in  moft  raaee  widely  difriijM*d,  ofU*fi  \mx^  andiVk  all 
HfCf  tht*  ehnat.    Tlu*  (tmiit  of  maximtmi  ^  riant  far  di^ 

Mils.     In  tiie  groat  majority  of  caM«  <  t  _,  rmur  i#  baard. 

A  ifilolic^  murmur  in  usually  doe  to  pulmonic  ulenmU,  <loilci<*iii  rcntricii- 
lar  aoptum  or  aortir  i^ti"iH»«*i«»  Tcry  r»r«'ly  !«•  n<'  f  riinmpjd  rvguricitn- 

tion.    SiiHt*  thi's**t  ruiKlJiionN  ar«*  vi*ry  oftHi  11  ,  it  mar  be  di(fUult 

to  toll  upon  which  oni}  the  murmur  dep4!iid»* 

A  patent  duetua  arterionua  u^unllv  %\\\^  a  pmiimp^i,  i-  !  :  ^  1  i- 
murmur  with  ffystolie  iutt*niijfimtiiin,  nHuh  \»  toud«*ii|  in  th<*  r^.  nd  -r 
third  left  mteri{iace.  From  the  prcaeticc  af  a  ccmliniioua  mumiur  in  a 
c  hild,  a  diagnoaiji  of  patent  ductuii  arterioana  ean  be  made.  The  aaM>> 
riated  leaion  ia  almoKt  alwayi  pulniiiiiary  atenoata.  In  a  young  eliildt  * 
loud  murmur  at  tlie  ha«e  of  tlie  lirart  witli  iTanmb  alniiiat  alwayt  meaiia 
congenital  diaeaae.  A  thrOI  ia  oflan  ptaaoitl  but  it  la  not  Important  for 
a  diagnoKia. 

Kniarfement  of  tln^  right  lM*art,  rhiefly  tnwx  ventneular  hyfiertroplqr, 
ia  preaent  in  mopt  of  the  caaea. 

A  diagnoaia  of  the  pnviM*  natune  cif  tlie  malformatim  ia  veiy  difficiilt, 
and  in  the  fi^at  majority  of  oaaoa  only  a  prntiahle  iltagBoaia  ia  fmaaiMfti 
Nearly  all  the  caaea  are  complei^  and  the  varirty  of  combn 
great  A  atudy  of  the  hiitoHea  and  autuptfiea  of  the  ca^i.^  ..,  ....^ 
n*veala  many  appairntly  nmtradirtifry  faiia.  IjiHid  mnnnuni  are 
ttinei  beard  whirli  afv  difBmlt  to  loqda  h^intuu  and  munnura 

may  be  ahaent  whan  thara  la  every  reaaon  .  —  >  ic  poat-mortem  ftodii^^a 
for  expecting  th«ir  ptiMoeas.  With  n-feretH^e  to  tlie  other  Moditiooa. 
w«  tttt  aol  d(t }  n  gire  th«  warn  f mfuif nt  miplama  with 

the  lemha  o^  v  ^-^  h^  the  amea  nf  ^^^^  -  [ia«a  been  (n^ 

aaoted, 

A  Sfaiti'^  V  mur  ai  ike  Hn^r  wifk  C'^«ni#i«w— Thii  waa  the  iDtaal 
fimmoii  eciiu:.iii^:.uci  mi't  with^  and  waa  preaent  in  about  ooa-thifd  of 
the  entire  number  In  over  eighty  per  rant  of  the  caaea  with  tliaao 
•ymplQiiia^  pulmonie  atenuaia  w^§  found.  THe  n^mainder  were  eompli- 
vmixA  csaaaa  uf  quite  a  wide  fariely.  Pulmonic  «tenfwti  waa  iianally 
aaaiiciated  with  m  defect  hk  one  nf  the  rar^liai*  ieptji^  ur  a  patent  diictiia 
arterioaaa. 
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A  Stintoiie  Murtnur  tvitfiottl  Cyanomsl 
this  was  not  a  fruciiii'iit  curjibiimtiou,  k^iiig  13 
usually  depeiuluiit  upon  a  defect  in  the  ventri 
monic  stenosis.  Clinieally,  however,  this  is  I 
is  one  of  tlie  most  rommon  types.  The  mq 
at  the  left  nnirgin  of  the  stermim  at  the  third 
absence  of  all  other  symptoms.  We  have  wat( 
tients  grow  to  maturity  and  go  through  serioia 
showing  any  symptoms  referahle  to  the  heart 

A  iSyAioUc  Murmur  at  the  Apex  with  Cyani 
this  condjinalion,  all  were  examples  of  eomph 
frequent  legions  being  a  defect  in  the  auricula 
the  great  vessels,  and  patent  ductus  arteriosus, 

Ci/anosis  wiilund  murmurs  was  noted  four 
dicates  either  pulmonie  atresia  or  the  transp 
of  the  great  vessels-^  hut  is  sometimes  seen  wb 
give  murmurs  are  found  at  autop>^y. 

Dimtolic  murmurs  were  heard  in  hnt  two 
pulmonie   insnfliciency.     Dtasttdie  nmrnmrs 
at'ute  endoearditis  causing  aortie  or  pnlmouaj 
upiUi  a  congenital  lesion.     We  have  seen  one  ^ 
heen  reported* 

Absi'ffve  of  boih  cyanosis  and  murmurs  ¥ 
The  lesions  found  were:  atresia  of  the  aorta, 
the  rijLrht  ventricle,  or  defective  septa, 

Tlie  only  cases,  therefore,  io  which  a  fairl 
nosis  ean  he  made  are  those  of  pulmonie  stei 
septum,  and  patent  ductus  arteriosus. 

Diatjrto.<is  of    f^onffcuiffil  from    Acquired 
ease  may  he  susfwcted  if  the  patient  is  under 
is  no  history  of  previous  rheunitttism ;  if  the 
location,  character,  or  transmission ;  if  there  : 
the  base  or  over  the  body  of  the  heart,  and  if  tl 
ment  of  the  riglit  heart.     If  cyanosis  and  el 
present  the  diagnosis  is  almost  eertaiu. 

Especially  difficult  are  the  cases  without  cr 
dren.  But  absence  of  bypertropby  of  th.e  left  Vi 
of  subjective  synipkuTLs,  even  with  a  very  loi 
which  does  not  inerease — all  point  strongly  t 
tion. 

Diat] nosis  of  Conffrnital  from  A cci denial  i. 
more  difficult  nntttcr  thau  to  dciidc  hctw^'cn  co 
ease.     From  a  murmur  alone  one  should  he  v 
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iiizitforniatiun  in  a  ^  nuiui.     .inrniir 

Iii^rt,  UMually  heard  iti  the  carotidiy  often  in  the  fohrlAvUti  artertet,  but 
an?  iseldom  io  loud  &n  ihom?  due  to  malfurinatiitniL  In  rnmrn  rajN»  it 
may  be  neceoary  to  wat«h  i\w  pro^^rr^  of  tht*  rafic  liefori!  deciding  thi* 
([uestioD. 

It  ill  not  iinci>mmon  in  mii'inii  i*?  nua  at  aiMUi  tbe  icitd  of  the  nipple 
at  the  left  tn^rder  uf  the  t^tt^rnum  a  soft  ajratoUc  nunDttr  bitft  liaard 
in  the  recumbent  [ii>i»itiony  which,  ai  il  imiaUy  di«a|ipeaf9,  muni  be 
considered  funrtionaL  It  may  be  niitakca  far  m  eoQfenital  mtirmtif, 
but  itf  not  m  iMid, 

Profiic»iia,--()f  2^5  c^iaea,  <tO  per  rent  were  fatal  licfore  thu  end  of 
the  fifth  >ear.  and  nearly  •  '  *'  of  tli«'#e  during  th<?  fimt  two  ffvmthii; 
whiU*  itixiet*n  per  cH»nt  of  i  ain  live<i  tin»r  sixteen  yean,  and  eij^it 

per  eent  over  thirty  yearft.  Tbe  pnigiiount  in  ca#4*tt  without  ryajtuaU  tj« 
good;  in  many  children  the  Wion  Itax  a(i(Hin!ntIy  little  effi*ct  on  t^r 
health  or  development.  The  prt>gnopi9  ia  much  worvie  in  caite«  vkith 
eyanoniii,  anfl  generally  it  ia  bad  in  proportion  to  tht  degree  af  cyanofU. 
The  louilneiw  of  the  murmur  ha»  no  progncNitio  iinpurlaiicc. 

In  the  cat«eit  fatjil  f^oon  after  birth  Iba  nayal  lodoiia  ara  krgo  dafi>ciii 
in  the  tiepta^  tranjipoaition  of  the  great  reaaek,  or  pulmonic  atTcaaa.  In 
five  of  twenty-thr*  ^  -  •      -     -  ■     1  h,||  two  i^avitii**, 

Iji^li^fit*  whtth  iiti  in*  minor  aepiuni 

defecta*  and  pulmonic  stenoais  which  can  be  ctrnipenmited  for  by  |Miteiiry 
of  the  duHu«  arteriofius  and  in  other  wayi.    51  nal  imtJinee^ 

are  n»iiord«tl  in  which  |ialii*ntii  ha*e  Iin*d  a  ^  i  fpite  of  ex- 

treme deformitieiu  One  child  with  tranapofilion  of  the  pttlmoiiar) 
artery  and  aurta  livefl  two  and  a  half  yvara.  TUaaiAnn*»  fiatient  Hvrd 
eleven  yearn  with  a  heart  c^mitifitinff  of  thteo  eavlliciH-two  auricle*  and 
one  tentrirlo->and  with  conatant  i^yaiKwa.  In  thra«  caaiv  repirtfd  bv 
Hnkitan«ky,  the  {litieilti  lifed  orer  for^  yeara  with  rudimentary  auric- 
ular 9epta ;  eymnoafa  b  not  nieiiliontd  ma  b^og  preM^nt.  Gel|ike*f  patieiit 
had  ryanoaii^  and  live«l  twenty-aeten  yean  with  rudimentary  aertcular 
and  tmtfinilar  aepta^  and  with  mi  triinntpid  upentng.  Pali^^nta  witVi 
fierioiia  eQOgmilal  cmrdiat*  Intiona  an?  eapecially  aaacvplible  to  palmonarv 
diaaeae  of  all  kinda  and  oeceaienally  deffktp  maligiMint  endoc«rdfitt0 
Almoat  any  v  pmrt  fatal. 

Ikiitatnt  ta  are  proiMi  tn  dafnkip  at  tiiBea  aftaeka 

taaiwibtitm  anidna  pectaria,  whit^t  are  beat  fetie vtrd  by  nilni|riynfHji  or 
by  fha  o>  *iitiiient  ia  of  tbe  alightaat 

aimil  in  :  or  promiftiiif  the  doeiirv 

of  any  nf  the  abnormal  apaninga.  All  raaet  ar^  to  lie  tmted  ayinptt»- 
maticftUy* 
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Jkflaumatwk  cif  ihe  pc*fienrdiiiin  is  m 
early  thildliood,  oidj  two  cfflj?<e»  being  seen  in 
At  tli<5  Kr*w  York  Jjifaiii  Ajsylum.  But  in  la 
is  more  frequent  mid  more  Beriotiti  than  the  sa: 

Verimrdhh  h  almo^  in  variably  a  secondi 
i^mpir^mft  or  jileuropneumoiiia ;  (2)  acute  rh 
ti*tikmii  (\m*im*ti^  (aspeeiAllv  ncarkt  fever;  (4) 
(Cf)  loeal  c-fjuditioiift.  The  Telati?e  importan 
with  Uie  Hga  of  tlie  child-  In  in  fancy  and  earl 
ca»t*s  complicate  disfase  of  the  lung  or  pleur 
h*ft  stidr*,  AtUfi  the  fourth  year  rheumatism  i 
etjologi(>al  fat  tor.  Periciarditia  i8  then  genen 
carditis,  «nd  inny  precede  or  foUov  the  articul 
matiflm*  Following  scarlet  fever,  pericarditis  < 
witli  ijMpliritii^  or  multiple  joint  inflammatioi 
it  i«  tjf<ually  aj«j*otnatid  with  pneumonia  or  jo 
1m?  a  ciium*  iu  jln?  newly  born,  or  it  may  occur 
of  the  buiicfl  or  joints  in  olrler  children;  in  be 
with  Hiniilur  IciiifmH  of  other  serous  membranes, 
iji  more  fr4ttjut'iit  after  tlie  tliird  year,  and  is  g 
inonnry  tulHTtniloMis.  Among  the  local  causei 
matisfn,  ulceration  of  a  foreign  body  from  tb 
oir'iiom,  <1(sefiK(*  of  the  ^trrnum,  ribs,  or  vertebi 
from  cheesy  bronchial  lymph  nodes. 

Lesions. — Pericardial  transudations,  or  an 
pericardial  fluid,  are  met  with  in  many  condi 
very  marked  de<(ree  of  anemia,  general  dropsv 
ularly  of  the  right  side.  Cienerally  from  on 
serum  are  found  in   the  j)ericardial  sac. 

Pncumococcus  ])ericar(litis  is  always  acute 
its  lesions  the  inflammation  of  Die  ])lcura  du 
the  milder  cases  there  is  seen  only  a  fil)rino\ 
common  and  more  severe  forms  tlie  visceral  ai 
covered  wn'th  a  thick  coating  of  fibrin  and  ]i 
monia),  or  more  pus  cells  and  scrum  may  be 
contain  fluid  ])us.  1'he  amount  is  usually  sm* 
but  it  may  be  as  much  as  a  ]>int.  Wlu-n  the  i 
other  pyogenic  organisms,  tlic  stnpiiylococcus 
lesions  are  similar  to  those  just  dcs(  ribcd. 
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III  riitniiimtic  iH^rinmlitit  the  tiiflanitniiticm  maf  be  m  piMtie  one  with 
a  fibritio*eelluljir  exudate  (ilrj  prricardttiit )  ur  ierf>>fibnnoii#  (pcricar 
(Ijtiii  with  e^uitioi)).  llie  intlAiiinuitinn  generally  Wgiuii  at  tli^  baae  of 
the  heart  and  atTects  both  the  vifekc^eral  aiid  parietnl  layert.  The  qiiaotity 
of  fluid  pnmmt  in  initially  jtnmllf  not  i*xiH*i*ditig  two  or  tlin^  ouncTiii;  tX' 
eeptionally  ob  muih  as  a  fnut  may  be  pn.'tieQt.  It  may  be  clear  or 
altghtly  turbid*  More  imiK>rtant  limn  t!ie  penc*ardtti»  ans  the 
crhaxigee  in  the  heart  muncte.  Tbef«  are  present  in  erery 
To  the  mycMarditin  and  conaMpmit  dtktatttin  tht  mmi  aerioua  nytnptoma 
of  jiericanlitis  are  due. 

PuruU  nt  ]K*ric«rditia  may  bo  art  up  by  a  foreign  body  ulermting  into 
the  aac,  by  the  rupture  of  a  metliajdiiijil  afaaceaiy  or  by  general  pyemia. 
In  ilieae  drruniMtancea  the  pnK^ii«  may  be  purulent  fmm  the  ootivC 
Any  of  the  py<»gi'nir  barte^ia  may  !>e  found* 

External  or  me^iiai^tinal  |>eriiar4iitti  ts  always  aaaoriatcd  with  mr^! 
astinal  pKiirii^y,  and  n*itu]tjt  in  more  or  I^nii  e3ilrn#itr  adhiiiionii  of  Uh 
parieardtal  and  ph*ural  ^urfaeea^  with  an  ini*reaf«e  \n  the  imnntH^iive  liMiia 
of  the  mctliAittinutfu  Thin  in  often  a  tuln*rvuIou*  prmir«w  When  aaircr 
it  may  eau^  i^mpn!«§ton  of  the  lar^  blood*vc«arU,  Imt  aeldont  in  at*^. 
other  way  produeea  symptoma.  Wttb  thti$  form  thiii?  ia  Uftttally  inflam- 
mation of  the  internal  layer  of  the  pericardium  aa  wclL  Only  inflamma* 
tiou  of  the  internal  layTr  is  ordinarily  considered  aa  perkardilia,  tha 
other  form  Wing  preferably  claitaed  aa  mediaattnitta. 

reriranlitiii  with  an  ifflfuakiii  of  bloiid  ta  very  raw  in  rhtldr^^.  It  maj 
ciecor  fn^m  the  ruptum  of  organivd  adlieaiQua  or  in  i!iertam  Mgoii  utmtaa 
fuch  aa  pur|»ura«  and  very  rarely  in  tnbcrruloaia. 

With  acute  tuben*uloaia  tlief«  b  unaally  only  a  deposit  of  miliary 
tuberclea.  or  there  may  bit  a  araall  uproaa  or  ^--^  —  -  *-  •ndent  effusioa. 
In  chronic  cmiei  tliere  may  he  a  tuberruloitf  >  with  tW  for* 

matioo  of  emtemm  iiodulca»  new  coamvitve  tJaroat,  and  exteiiiiTe  adhe^inmii. 
Thia  generally  oerura  in  fcmneetion  with  pttlnsonary  InberruloiiiM — aome- 
with  tuhi'rrukiufi  peritonitia. 
[In  any  form  of  pi*rirarditia  complete  fn^tn*ry^  m  far  at  palhokfiad 

litiona  are  concenied,  ia  rare — if,  indeed,  it  ever  oerura.  After  • 
rlieumatir  pertiwniitta  adheaiona  frmatOt  which  may  be  alight^  but  ara 
often  omiplfiet  raufting  entire  obliteration  of  the  peritmrdial  me,  Sueh 
na  arp  followed  by  wtctrndary  changis.  Tlie  growth  And  deral* 
«|nMQt  of  the  heart  are  interfered  with,  and  there  may  he 

a  upon  the  ttironary  vi^aneU  to  lead  to  di^gaotntioii  of  tbi* 
raltr  walk  and  chronic  dilatation  of  the  heart 

9fa|ftom« — A  peri^mnlial  tranfutlatioii,  or  dropay  of  the  pmev- 
diBA*  ia  tfij  randy  large  cimni||Ii  to  make  a  diagnoab  poaajble. 

ExIeniAl  periearditia  ia  mUaUk  ftcugniaad  dnriiig  life,  there  i^riu^  no 
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pym|>loms  ux<v|it  tho*M.'  uf  the  pUnirHy  with  whi< 
sionally  there  inny  k*  heard,  partii:ularly  if  the: 
a  pleuritic  frietion  soinid  which  is  iuereased 
heart.  The  pulse  may  be  weak  during  inspirati 
iiiereaeed  area  of  eanliac  dulness.  If  the  inflaJ 
rior,  it  causes  only  the  gyniptoms  of  mediastiil 
principally  by  its  pressure  effects  upon  the  greai 
edema  of  the  face  or  of  the  lowTr  extremities^  a£ 
liver  and  gplt*en,  but  rarely  albuminuria.  It  ia 
lasts  from  a  few  months  to  two  or  three  yc^rs,  a< 

Pericarditis  in  infancy  is  usually  overltK)kec 
its  rarity,  hut  also  from  the  obscurity  of  its  symp 
develops  at  the  height  of  an  attack  of  pneunj 
there  may  be  no  new  symptoms,  or  at  most  o; 
with  pcrbape  a  more  rapid  or  slightly  irregular 
if  ])racticed  early,  one  nmy  hear  pericardia!  friet 
mai^ked  by  the  pulmonary  signs  and  in  infanti 
most  striking  sign  is  that  the  cardiac  sounds  f 
feehle  and  distant,  at  times  almost  inaudible, 
creased  dulness  from  pericardial  eftusion,  or  fn 
gician  sliould  l>e  on  the  watch  for  it  in  infant 
especially  of  the  left  side, 

Hheuniatic  pericarditis  affecting  as  it  gene 
is  easier  of  recognition.  Localized  pain  and  ter 
cut  and  also  a  certain  amount  of  end>arTassm< 
manifested  by  precordial  distrcfcis,  palpitatioUj 
action  with  a  rapid  and  at  times  an  irregidar  pt 
iting,  dyspnea,  and  a  teasing,  dry  cough;  thei 
si>nie  cyanosis.     Sometimes  there  is  delirium. 

The  earliest  physical  sign  of  pericarditis  U 
can  generally  he  heard  all  over  the  precordiuir 
over  a  small  area  at  the  base.  Tlie  sound  is  iisi 
sound,  eyiichronons  with  the  movement  of  the 
sound  is  rough,  scratching  or  grating,  not  at 
and,  while  it  may  be  heard  widely  over  the  I 
With  the  accumulation  of  the  tluid,  the  fric 
heard  over  a  restricted  area*  but  almost  always 
though  fluid  may  be  present  in  large  amount, 
from  the  friction  sound  in  pleurisy  -with  eflfi 
is  an  increase  in  canliae  dulness  whi(h  is  c 
may  he  due  to  effusion  or  to  cardiac  dilatatio 
in  all  severe  cases  of  pericarditis.  With  earb 
dulness  it  is  safe  to  assume  that  some  dilatatior 
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FKRIC4RDIT1d  "^o* 

CBU  be  itiadi*  otlflBfirtiD  ttie  left  and  to  the  n^ht  of  tnt  nrart.  on  ur- 
right  Hide  it  if«  uimtfill)'  fiDiit  uoti^l  in  the  (Iftlt  ri^ht  tiit«'ri.ti»t«l  j»|itte9 
with  an  obliteration  of  the  nornial  acute  carfliohepatie  aJif^Ct  ati  obtnat 
aiigl«  miulttn^.    The  duhu^Ns  UAtmlly  dam  tit '  M  tinn  an  inrh 

or  twa  beyond  the  ri^bt  btirder  ut  the  ateri  ar  ilu^taiH'e 

bejond  the  left  mammary  line,  but  with  virry  ejttetitiira  elfnaioii  Ibera 
may  be  duIneMi  tu  the  right  of  the  ri|?ht  mammary  line,  and  aa  far  aa  Iba 
left  anterior  axillary  Itne.     ( Figeu  H^»  8^.) 

'I*he  area  of  <lti]tie3i«  with  umall  effuiiiona  ta  trianicular  or  pear-ahaped 
with  the  base  h(*low«    With  large  effuaiooa  it  ia  almoat  circiilar»  io  whtdi 


trill; 

t4>     li^v     UH     iri 

bDrdprAi  A.     i 


wmi    r 

rrt'«i'    . 

li** 

My 

abm*  i«i4iMU  M  Fla*  tt,  but  t«u« 

four  diiya  Ut«r.    Qivai  lin—riim  trf 


caae  the  i«nliohe|iatie  an^Ie  ajeaiu  bccoaiaa  arate,  Thrr^  abo  nay  ba 
dnliiaaa  to  tba  lafl  of  Ibo  veitabiml  colmnii  hMnA.  Wban  tlifra  ia 
MMideimUa  effiiabis«  the  apax  bttt  ia  faaUa  and  may  ha  diaphcwl 
upward.  It  may  Im  impdanibte  to  iuuale  it.  The  imrdtae  aoiinda  aiw 
dininialied  iii  tntenatfy  aiid  mmj  ba  almoat  iaaiidibbw  Of  aaiiitinra  in 
dfaigEKNrta  fa  aotnatiiBMi  the  diqnoportiiMi  betwam  the  cardiac  aauda  aad 
the  foToa  of  the  pttlae^the  latter  may  be  nearly  Dfirmal  when  the  eanliae 
Bottiida  can  bftraty  be  heard.  Aa  the  reaitlt  of  pfcaMue  upon  the  lunf  frooi 
latf*  aeenmtilatiooa  of  fluid,  brooehial  linMth{n&  mar  be  heard  poat^ 
rJorly,  at  and  inaide  the  apine  of  the  aeapialn 

In  lt  CataUy  the  mogiiaa  of  Urn  ^ims^m  la  (|iiita  rapul, 

the  eiit  itif  oekkim  longer  than  three  ee  four  woeka»  aad 

it  may  be  much  leaa,  Pneomooia  often  developa  toward  the  doaa.  When 
ending  in  raco?ery  impiwtwniant  ia  wry  ilnw  and  it  may  be  twD  or  three 
nMMitha  before  the  patient  ia  oot  of  bed»  and  a  morh  lutr*rr  tinM»  tvfiifn 
Ofen  a  miiderate  tU*$grve  of  health  it  <wtaUi#he<1. 

k — Acute  jiericefditti  dee  to  the  pneamococcuA  in  mlaocy 
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almosJt  iiivarial>Iy  ends  fatally  anil  iu  oldor  fl 
tifriijinatiun.  Uci-ai^iuijally  at  the  later  age  r* 
before  pus  forms,  or  the  pyopericardium  whi 
opened  and  drained.  Purulent  poriearditis  fro 
fatal*  In  rheumatic  pericarditis  the  outlook  f 
with  its  associated  mj^oearditis  is  without  dou 
tion  of  rheumatii^m  in  early  life.  No  complieat 
both  on  a*  count  of  imnKnliate  and  remote  dan^ 
of  aeute  periearditis  reixirted  by  Still  in  whic 
endfx^arditis,  forty  proved  fatal  in  the  ciDurse  of 
who  do  not  die  from  the  diseai^e  tlie  remote  c 
adhesioni?  and  subsequent  dilatation  are  very  m 

Bia^osis. — Pericarditis  is  recognized  by  k 
it — in  iufauti?  with  pneumonia,  in  older  eliildre 
difficulties  of  diagnosis  of  dry  pericarditis  are  vt 
children  owing  to  the  very  rapid  action  of  tk 
IS  recognized  by  the  friction  sounds,  which  arc 
and  are  to  be  differentiated  from  endocardia 
with  etfusion  is  to  be  dilTerentiated  from  di! 
from  pleuritic  effusion.  From  dilatation,  the  d 
childhood,  but  the  recognition  of  small  elfusioni 
imiH)rtrint  condition  is  the  accompanying  dilota 
be  mistaken  for  a  sacculated  empyema  of  tlu 
however,  the  heart  is  generally  crowded  to  the  ri 
pericarditis  coexist,  it  may  be  impossible  to 
The  diagnosis  l>ctwcen  serous  and  purulent  ef 
by  aspiration. 

Treatment.— Tn  an  attack  of  acute  pericard 
kept  in  bed,  absolulcly  quiet,  and  an  ice-liag 
layer  of  thin  ihnincl  should  be  placed  bcuca 
acute  stage  it  slmuld  be  applied  constantly  w 
omission  during  the  night.  To  be  efTective  m 
necessary.  Some  children  will  not  tolerate  ic 
may  be  substituteiL  It  often  mitigates  the  pa 
mustard  from  time  to  time  is  useful,  but  bliste 
in  cliildrcn.  Leeching  is  much  used  in  Engl 
country  as  its  merits  warrant.  Four  or  five 
the  slcrnum  or  liver,  The  especial  indicatio: 
are  cyanosis,  marked  dyspnea,  and  dilatation 
the  card i lie  dulncss.  A  rapid  increase  in  dul 
mainly  due  to  dilatation  riitlicr  than  cITusion. 
of  more  value  t\mn  any  other  drug.  It  has  a  stt 
excited  heart,  it  relieves  pain  and  also  quiets  tl 
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forni  i)f  fldmimVt ration  U  iDitniit4.*naI.  The  pfltk*nt  ehotiltl  be  kepi 
mcftierately  under  tU  influence  tlirou^bout  the  active  ttUgie  of  ihr  attark, 
Oigitatts  ]»  iti>iiietitiic*»  um*fiiU  but  musit  be  titKn]  with  oautton*  Alcohol 
ja  not  indicat(H]«  Stryohnin  and  calT<>in  may  he  uaed  when  ajmipliaaii  of  ^ 
beart  failure  are  pre^nt ;  but  very  little  10  to  lie  expeirted  from  any  drug. 
For  the  (xmcurrent  rbeumatjiitii  antl-riieumatic  rt^ntiediaa  alumld  nsiuiUj  ^ 
be  continued.  Seroufi  efTujiiona  usually  PuUide  under  gmml  tiwtaiili 
With  Very  large  seroua  effuniona  aapirmiiun  may  relieve  dtetreaati^  aynip* 
tomit,  afti^r  whirh  the  rei^t  of  the  fluid  may  unrlergo  ibaorptlQll*  If  tho 
exploring  needle  t^how»  the  fluid  to  be  purulent,  ijickioii  and  dmilligO 
should  be  prai-titt*d  as  in  enipyenia.  The  reetults  of  aapiration  for  pyo* 
perirardium  are  i'XnH*fUn^dy  unfavorable.  Of  eightecii  eii«a  coUectod  hf 
Keating,  only  four  reixivere^L  In  puncturing  the  penoafdiitm  the  point 
UfiUBlly  g4*kH*tcc]  in  a  little  to  the  left  of  the  border  of  the  atemtim  in  tlie 
fifth  intercH^»*<tal  spaf'o,  the  ntH**!!**  lul  '  ifj  ^jul  mitward.    In 

caaea  which  d«*  not  end  fatally  a  pn*i  ,  re»t  in  be<l  id  im^iefm- 

tive  on  account  of  the  dilatation. 
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Thia  ia  not  a  very  uncommon  condition.  It  ia  naually  g^eneral,  but 
may  be  localiJUNL    The  yotttige»-t  liirh  haa  eoma  under  our  ^ 

tton  waa  in  ■  child  ftizteen  ni<  i.  who  died  froni  a««t 

pneumonia.     The  adheatoni  were  old  and  gimeral,  the  pericardial  eae 
bttiv  compbldljr  obtilemtiNL    Chronic  adh«  '  \Utw 

aingle  or  rtpaated  ntlacica  i»r  acute  rhenm  be 

Inbtfeulona,  The  pericmrdiam  may  benome  very  fTwally  thjckenc«i  and  Ha 
canty  obliterattM] ;  it  may  be  adherrat  extenuilly  to  the  plettra*  dia* 
phragm,  and  i  he»t  wall  Other  chanieei  are  aaaally  preaent  to  the  heart 
It  ia  often  the  aeat  of  dimnic  mjNMnrditta ;  the  cavitiea  are  itaiially  greatly 
dihitedi  and  the  heart  walU  mneh  hjpeftfophied.  Valvular  leaaooe  mmj  ^ 
be  preacnL 

Partial  adbadona  canae  no  ajmiptoma  by  which  they  can  be  n>mgni»dy 
and  ev«D  geMtml  adheeiooa  anilicieni  lo  oUitenSe  the  pericardial  aae 
may  be  hmsiA  at  aulcqiey  when  not  euipected  dnfiof  life.  Tliia  b  <%ne  of 
the  conditiooi  in  which*  after  it  haa  led  to  eonaideraUe  dilatation  of  the 
heart,  anddeo  death  aonwtimea  eeeurm.  raually  there  ia  pallor*  digbt 
eyanocia»  localised  edema  id  the  cheat  and  alMliiminal  walK  «nd  dyapnea 
upon  flight  exertion*  The  liver  ami  iple«!n  are  nften  etilargr<l  and  thete 
may  t»e  aaeitea.    Tbeae  aymptoma  often  lead  to  errofv  in  dia| 

The  beart  ia  almoct  iovariaUj  mndi  cnlaffad^  chiefly  tfom  dilatation^ ' 


DISEASED  or  THE  aJlCrUATOiJY 

On  inspection,  there  maj  be  biilgiiig  of  th«?  chc 
niiti  often  ftn^bk  or  absiunt  np^x  beat     The  eh 
ny^tolie  retraotifjii  of  the  vh<^^t  at  or  near  the  a 
limen  at  i\m  ti])  of  tlie  sternum.    This  is  due  to 
adbeiionti,  and  ia  often  better  sppreeiated  by  pi 
tion.    It  ii*  follciwi^fl  by  a  rnpid  rebound,  sssoeiati 
of  the  jugular  veins.    A  puisne  paroifoxicus  nmj 
nmn  nhow^  nn  increase  in  the  canliac  dnlness 
poi^ition  of  the  apex  and  the  percu^^ieion  outli 
Hioiige  with  the  poBture  of  the  patient,  and  th 
little  affedetl  by  full  inispiration.     A  systolic  b 
Tbn  diagno§i«  of  adherent  pt^ieardium  always 
it  can  b<*  made  with  tolerable  certainty  in  a  et: 
caiiest    On^ account  of  the  enlargement  of  the  he 
niunnur»,  it  in  umudly  nii&taken  for  valvular  d 
Very  bad*     The  h?i?ion  h  a  permanent  one^  and 
treatment  is  eymptorautic. 


CHAPTER  IT 
ENDOCARDITIS  AND  VALV^ULAR  DJSEAl 

KNnocARniTis  may  occur  even  in  fetal  life 
ally  afTet^tH  l!ie  right  i^ide  of  the  heart,  and  is  on 
of  eongijiita!  niutfurmaliona^  In  infancy,  acul 
ingly  rare,  but  a  single  iiiBtance  being  found  in 
i*ie«  nprni  chilffrni  uoder  three  years  of  a^ro  o 
From  the  third  to  the  iifth  year  it  is  less  rar 
quite  conniioii. 

The  following  tabk;  gives  the  age  and  se: 
valvular  disease: 


AflK. 

■i 
1 

L 

t 
3 

4 

2 

5 

J«»ni, 

4 

ft 

0' 
9 

4 
10 

3 

H 
11 

Malc« 

Fcmak;*^ ........ 

Total ........ 

2 

5 

7 

u 

15 

14 

12 

19  1 

The  proportion  as  to  sex  is  very  nearly  the 
rheumatism.     Stiirgos,  in  100  cases  of  elironii 
six  per  cent  females  and  forty-four  ])vr  cent  i 
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Endocardititi  ifi  tii^uallj  spukcii  of  atf  tter^ndarj  (o  rheumflliiiiii ;  it  ^ 
ratht'f  to  h^  regiLftlecl  i«  t  maxufi^tnttoUy  often  the  finrt,  of  tluit  liineMt. 
Of  117  cme6  in  our  series,  ]iinety*thrc!€»  or  eighty  fet  cenU  give  « 
IiMtury  of  prmtotiBi  rheuitmti^tiL  Of  the  31  mm§  which  at  the  timi 
eiamlQattoti  f^ave  no  history  of  rheuniatiimif  8  iubaequimlly  devdiipL*d 
articular  gymptomii,  atid  2  c^horea ;  m  that  nearly  ninety  \wt  cent  of  thii 
aeries  of  caacti  presented  concltiiaive  evidence  of  a  rheumatic  diat}R*iti. 
Thirty  per  «*ent  had  chon«  previ<»iuily,  or  developed  it  while  under  ob* 
aervation.  The  proportion  of  rbeuniatie  caaett  ttirreeipondii  very  cloady 
with  ChcadlrV  oWervatJonit,  In  a  m^tu^  of  ir»0  c^a^^a  of  valvular  dia- 
Cftae,  Still  fonnd  diitimt  evidencea  of  rheumatium  in  14t. 

Kndoi'arditi^  may  ortur  alone  or  with  ntl  ifi^tatiDoa  of  rfaeii* 

mati^ni.     While  frequently  afisociateii  witii  m  itutar  rbettaial]ai» 

in  a  much  larger  numWr  it  b  nceu  with  artii'ttlar  symptoma  which  ara 
ao  lilight  a^  to  be  overlooked  entf    '  ftajiaed  orer  aa  ttulm}*^    '  It 

may  o**cur  with  or  f«>llow  chon'w,  t*,  or  torliciolliii,  with  nt 

artienlar  Rymptoma*  The  pmportiau  of  rheumatic  csaea  in  whii*h  efidc^ 
earditta  cmm  ^  liirj^^r  in  children  titan  in  adulta.     In  rare  in* 

fitantt^  t*-tu\  t-en  in  the  i^unte  of  aliuciat  any  of  ttie  infcctioia 

d]aea6<^  moat  frequently  with  aearlet  fefer^  liein^  often  aaaodaled  witk 
perirArflitf>(;  but  even  in  theae  amditiona  it  ia  piMnilile  that  it  ta  aooMh 
times  rheumatic.  The  bacteriology  of  rbenniatjc  endocarditis  has  not  y«t 
bi*i*n  determiniHl  with  certainty* 

Letiona^^ — In  tl^*  Inrity  of  catea  enik><  ue 

mitrtil  viilve,  and  oM  -.    In  150  anto|taie«  u_  ng 

td  eardiae  diaeaae,  Poynton  found  the  mitral  falve  infoived  in  149,  but 
in  iC  of  thi^t  the  rhaiig<»  w«r«  mA  marl    *  )iffrke«t 

mitral  fitt-no^id.    The  aortio  ^iw  waa  at'  .  *^  waa 

it  aeriouply  intidvwi.  Very  atrikinif  waa  the  frrqtiency  of  [lericarditia. 
Pericardial  adheaiona  were  preaent  t:i  "^  *        "?  the  adiicMnii 

wen«  cfini[ilrte,  t.  e.,  tlie  perieanliAl  <  i*    Thoaa  find* 

inira  a^rree  auhatantially  with  the  oliai>rTatitma  of  oilier  Enirliali  atitlior- 
Itios  but  in  Americm  the  paticardiil  Icaioiia  an  rertainly  not  ao  pcvmi* 
ineot  • 

The  fiathoiogiral  changm  of  arnte  endocanlitia  d«i  n«4  dtlTer  eawn- 
tially  in  early  life  from  thoae  aeen  in  adulta,  Thrre  tj  firai  an  acvumid^ 
Hon  of  bacteria  upon  the  ondocardiuin  of  the  vahe«.  Theae  pr%idii« 
necfiwia,  which  u  followed  by  a  clot  foniuition»  eonaiftini;  ehii-fly  uf  kb«)d 
plateleta  aad  flbrlii,  tn  Ilia  maabea  of  whidi  am  kukocytaa  and  a  far  rid 
oalla  The  iMKt  dianga  la  a  grovUi  of  aaw  amiiieliva  tiaaae  eella  aad 
blood-TcMeK  which  may  be  alifthl  and  aiiperfit  iaU  but  tiie  rbeiinaatie 
leriini  iMitaUy  extoidi  deeply  wHh  an  attaiiaiYv  fmlilaralian  of  oaooaciifa 
wliieli  after  a  Una  ondarfiM  ^ 
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III  the  mildest  k^rm^  of  endocarditis  it  is 
CO  very  to  take  place.  In  other  cases  there  is  \ 
thickening,  ii(>t  enough  to  interfere  in  any  imp 
In  iiiost  patients,  however,  more  marked  ebang 
segments  are  swoUen,  adlierent,  somewhat  shi 
insufficient.  Otlier  changes  in  the  heart  usual) 
carditis.  Dilatation  is  almost  invariably  prea 
factor  in  producing  insufficiency.  In  cases  em 
little  hypertrophy;  but  if  recovery  occurs,  hyp< 
lesion  is  cfimpensated  fur  in  this  way.  A  certa 
probably  occurs  in  every  severe  case.  It  is  m* 
ditis  is  also  present.  Emlioli  in  children  are  : 
are  exceedingly  common  and  each  one  leaves 
crippled. 

Chronic  inflammation  may  follow  the  iirst  a 
after  repeated  attacks.    The  changes  resulting 
are  practically  identical  with  those  seen  in  ac 
described  here.     Emphasis,  however,  should  h 
the  younger  the  child  the  more  rajud  the  progi 

Symptoms, — When  endocarditis  occurs  as  a 
it  is  the  only  manifestation  of  rheumatism,  it 
rather  severe  general  symptoms — a  tempt^raturc 
tration,  exaggerated  heart  action,  restlessness, 
^lore  frequently »  however,  it  begins  much  less 
malaise  and  slight  fever,  which  ofk^n  is  not  re< 
monieter.  If  the  heart  is  not  watched  the  diagn 
may  be  no  suspicion  of  Ihe  nature  of  the  prims 
afterward,  when  the  existence  of  valvular  disea 
ever,  the  heart  is  carefully  and  frequently  exai 
ally  on  the  third  or  fourth  day  of  the  illness 
murmur  at  the  apex. 

Endocarditis  occurring  with  rheumatism  ii 
those  attacks  with  well-defined  articular  symp 
and  often  severe  wlu*n  the  arti(  ular  symptoms  i 
pain  on  motion,  and  slight  swelling  of  the  fe? 
relation  between  the  severity  of  these  symptoi 
t!ie  ciirdiac  lesion.  Occurring  during  chorea  or 
be  nothing  to  call  attention  to  the  heart  exce] 
rupidity  or  irregularity  of  the  pulse  and  possi 
l*ut  frequently  the  cardiac  condition  is  not  su 
examined. 

Most  of  the  caws  of  acute  endocarditis  seen 
mild  tvpe.     Attacks  of  such  severity  as  to  pi 
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9i4i)ci'  iit*  relatively  mre  hfire^  in  ttuirked  tvntnut  with  tlio  obprrvaiioitt 
of  Knf^ltBh  writ^rg* 

Th(»  ii*niiil  dnrHtioii  of  tiutt*  f*ij«lo«iirditi«  i*  from  two  to  four  wcAm^ 
the  general  symptoms  alowlj  subsiiling  an  J,  if  the  i^jh*  progrc<wyii  famr- 
ahl)%  the  car*li«e  nviniitom*  impn>%*»,  hut  there  i*  usually  left  bdiinil  a 
liomewhat  diiniagetl  heart  betauM?  of  iraKular  f)iM<aKe.  In  eaaes  piuffra»' 
ing  unfavorably  a  fatal  tennination  may  eonie  in  the  courfie  of  from  two 
to  ^ix  weeJcg  owing  uetually  to  one  of  three  c!auM«  fir  a  ei>mhinat»oii  c»f 
theae:  (1)  The  rapid  derelnptnent  of  dilatation  an^impanie^l  by  the 
usual  nipis  of  mrdiae  insufllcieney ;  <5f)  pulmonary  eoniplicatioiiav  gen* 
erally  pneumonia;  il\)  \hv  imiKTVention  of  acute  peritmrditia. 

Coarse  of  Chroaic  TalTular  BiteAae. — Chronie  valvular  dia^aae  fol* 
InwH  one  or  more  attm  kj*  of  aiute  euducarditiji,  and  may  exi»t  for  mcMiiha 
an«l  BijiuetimeH  for  yearn,  before  it  i*  rtH-o^iixtNl,  lU  course  ta  oanally 
dividtnl  itit<i  two  {lerioda,  the  flfs*t  beini^  tltat  in  whiHt  eonipenaati<Mi  ia 
prewnt,  and  the  aei^nd  after  conificniiation  haa  failed.  The  duraticm  ol 
tlic  f^tagi?  of  eom{>en#attou  in  indefinite.  Thi^  only  aubjeilive  ajrmptoni 
that  ia  of  niueh  diagnoatie  value  ia  ahortneaa  of  breath  on  exertion.  0€C»-> 
iionally  other  ^v^  ^  are  pn^^nt,  fueh  oa  prwcrdial  jiain,  atta4:ka  af 
palpitation*   hea  pi^taxin^  anemia,   loaa  of  weight,   and   ooiigli. 

These  are  rarely  rcimrtant*  but  come  on  whm  the  patient's  getieral  cim- 
dition  for  any  reaiion  ia  below  normaL  A§  a  rule^  tliere  ia  in  ynunf 
suhjceti^  a  tendency  to  an  intreaae  tn  tho  dtaeaae,  altlioii|th  this  ia  oftco 
aluWy  and  may  be  interrupted  by  lon|r  periods  in  whiefa  tho  ptoooaa  ap- 
peara  to  be  stationary.  At  such  tim^  the  patienta  cttb«r  hftVf  no  symp* 
toms,  or  suffer  only  from  a  slight  n mount  of  rni'^onvmYeiMW  on  marked 
eiertion. 

Failuro  m  ixmiprDHiion  li  generally  hnM.^m  iii^.ui   i  **f  the 

following  eatiaea:  TI10  noti  frocpifiil  is  an  intrnum*nt  itn  .  k  f  Hum- 
matiitm  with  a  fnaili  endiHmrditis^  which  in  a  abort  time  kada  to  a  very 
great  inerettae  to  the  hfwrt*s  difmhility.  It  may  he  due  tii  additional  work 
thrown  upon  tile  heart  fram  exccaaivo  musetikr  eiertion^  or  to  the  stmin 
of  a  prolongnl  attark  of  some  at*iite  illncas,  espectally  one  that  ta  liaMa 
Co  pirudiioe  cfaangvs  to  tb«  heart  mnack^  aui*^  aa  typhoid,  dipbtheriat  or 
acarltl  fwnr*  It  ia  aoiiirliBiea  the  ijsefwaed  work  which  is  thrown  wpiiQ 
the  heart  espoeially  at  the  iiiM  of  puberty,  owing  to  the  rapid  growth 
of  th^*  biidy.  It  may  rmill  from  any  cause  which  sertoualy  affects  tlie 
patient^s  gvseral  nutntton,  fttirtimilnrly  wht'u  tht4  if  aaaodated  with 
marked  aiicmta. 

The  moploma  maicatjiis  latinr?  ol  nimpeiyviion  aRj  marked  dysp* 
oei  or  orthopoea  and  eoofh,  aooMftnoaa  acvMSittiad  by  pfwfvae  ei* 
pertoratioQ,  which  may  he  blocMly,  and  In  ran*  easee  theiv  nay  be  larger 

With  thaaa  may  be  aaeodated  other  aigiia  iif 
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pulmouary  congestion  and  even  pulmonary  edema.  The  obfitruction  to 
tlie  systemic  venous  circulation  leads  to  dropsy,  which  usually  b^ins  ia 
the  feet,  sometimes  in  the  face.  There  may  be  general  anasarct  and 
dropsy  of  the  serous  cavities,  especially  the  peritoneum  and  pleura;  aln 
enlargement  and  functional  disturbances  of  the  liver,  enlargement  of  tiie 
spleen,  dyspeptic  symptoms,  and  chronic  congestion  of  the  kidney,  vHh 
scanty  urine  and  albuminuria.  There  may  be  dilatation  of  the  superfidil 
veins  and  cyanosis ;  and  there  may  be  cerebral  symptoms,  such  as  heid- 
ache,  dizziness,  and  fainting  attacks.  The  pulse  is  small  and  soft,  ind 
the  heart's  action  rapid  and  irregular ;  the  cardiac  sounds  are  feeble  ind 
often  indistinguishable,  and  it  may  be  impossible  to  decide  what  rnio^ 
murs,  if  any,  are  present. 

It  is  rare  to  see  all  the  symptoms  of  chronic  progressive  cardiac  fcil- 
ure  in  children  under  seven  years,  but  toward  the  time  of  puberty  they 
are  common  enough.  The  symptoms  may  increase  in  severity  untfl 
death  occurs,  or  they  may  be  severe  for  a  time  and  then  nearly  disappeir, 
to  return  again  after  a  longer  or  shorter  interval.^  Death  may  be  due  to 
sudden  cardiac  paralysis,  to  intercurrent  nephritis,  pneumonia,  embolion, 
inflammation  of  the  serous  membranes,  or  to  edema  of  the  lungs. 

Physical  Sigiis, — Mitral  murmurs  are  altogether  the  most  common 

*  The  course  and  termination  of  these  cases  of  chronic  valvular  diseue  ii 
well  illustrated  by  the  following  history  of  a  little  girl  who  was  under  obaenrir 
tion  for  nine  years:  When  first  seen  she  was  seven  years  old,  and  gave  a, his- 
tory of  cardiac  symptoms  for  one  year.  There  was  then  present  a  loud  mitnl 
regurgitant  murmur,  with  considerable  hypertrophy.  There  was  general  dropqTf 
and  all  the  symptoms  pointed  toward  acute  dilatation.  Under  treatment,  the 
dropsy  and  other  s>'mptoms  disappeared,  and  she  went  on  comfortably  for  over 
a  year.  In  her  eighth  and  ninth  years  there  were  frequent  attacks  of  subacute 
rheumatism,  during  which  time  the  heart  lesion  steadily  increased  in  seventy. 
At  twelve  years  there  was  an  eruption  of  subcutaneous  tendinous  nodules,  which 
remained  for  over  two  years.  During  this  year  there  was  heard  for  the  fint 
time  a  presystolic  mitral  murmur,  accompanied  by  a  very  marked  thrill,  mitnl 
stenosis  having  been  gradually  brought  about  by  the  slowly  progressing  endo- 
carditis. This  murmur  gradually  increased  in  intensity  from  that  time,  wfafle 
the  mitral  regurgitant  murmur  became  less  distinct.  The  apex  beat  was  then  io 
the  sixth  space,  two  and  a  half  inches  to  the  left  of  the  nipple.  From  the 
twelfth  to  tlie  fifteenth  year  she  grew  very  little  in  height  or  weight,  and  fihowed 
no  signs  of  maturity,  the  cardiac  symptoms  being  nearly  stationary.  In  the 
fifteenth  year  she  developed  a  marked  enlargement  of  the  liver  and  spleen  with 
general  dropsy  and  all  the  symptoms  of  cardiac  insufficiency,  these  being  the 
first  symptoms  of  this  character  since  she  was  seven  years  old.  There  was  noir 
hoard  for  the  first  time  an  aortic  regurgitant  murmur  in  addition  to  the  otlieB 
formerly  present.  The  symptoms  disappeared  under  treatment  in  the  coufk 
of  a  few  nionths,  but  six  months  later  returned  with  greater  severity  and  were 
accompanied  by  albuminuria,  the  patient  dying  from  heart  failure  in  a  few 
weeks.  During  the  last  exacerbation  there  was  heard  a  double  aortic  as  well  as 
a  double  mitral  murmur. 

At  autopsy  the  heart  weighed  fifteen  ounces.  There  was  a  very  great  hyper- 
trophy, especially  of  the  right  ventricle,  which  was  as  thick  as  the  left.  All  the 
cavities  were  much  dihited.  The  moet  important  valvular  lesion  was  mitral 
stenosis,  the  orifice  not  admitting  the  end  of  the  little  finger.  The  valves  were 
the  scat  of  calcareous  deposit*?.  The  curtains  of  the  aortic  valve  were  thick^ied 
and  adlierent;  there  was  also  thickening  of  the  pulmonic  and  thciispid  valves 
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l»nrii  ni  jicntr  ninl  rhroiifc  diftea^f,  Of  111  iif*-  i»i  \jiMuj*ir  liixa^r,  n 
« hiltlrtvti  iumKt  fiuirttH^ii  ymrit*  olif^prviHl  cltiiitiiMy,  lint  nil  muntmi>  ^t*r» 
pre8ent  in  135;  in  131  thif  murmur  of  mittnl  imiitflicienrj  wiui  lif«nU  buA 
ill  Hf)  this  Alone.  In  mitml  inpiifllciefiry  thrrt*  ii^  iH*irur|rttjiticin  uf  bkiocl 
from  the  left  ventrirle  into  tlie  Mt  fturiilt?  ihinnj^  «yfito4p^  11ii»rp  li 
hfurd  a  isy^tolie  murmur*  uynchronon*  with  thu  ifiex  tmpuliie  ami  witli 
the  fin»t  ftonml  of  tho  Iwart,  which  may  wholly  or  in  purt  rrpUc^  the  ftr^t 
i^uind.  It  i^  lomUf^t  at  thi»  nj»ex,  tran?*mrtti*il  t*»  thi»  hft,  itm!  w  mornli} 
beard  at  the  inferior  angle  of  thi*  left  ai^apula.  In  arnte  endiiranlitia  the 
murmur  is  at  fir?t  very  soft  and  ui*tially  int^T*»a»K^  in  i  '  ' .  for  «ir- 
eml  dayn.     It  may  ^m*  repre!»ented  hy  the  iyUfthh*?!  '**rht  i»n<miiced 

in  a  whtepiT.     After  attaining  it^  maximnm  thi!  murmur  cbanj^  but 
little  for  wmie  time.     It  miiy  then  ^^  *    wnd  eventually  diNippimr 

entirely;  but  UBually  a  murmur  of  i  «    inti^n^ity  rentnim^.     Tin* 

only  other  important  sign  of  arut«»  eiiiloearfliti»  iji  iMilargrmcut  of  ih* 
heart  which  in  almotit  entirely  frt>m  dilatation.    If  the  aeule      '" 
fiuper%enei$  u{M>n  an  old  le^^ion,  the  pn^vtfiux  murmur  l««*«T)tki 
harsher*    In  chronie  en<loeaniitia  tlie  murmur  i*  similar  to  tliat  of  acnte 
c-ndoearditix  but  geiu'rnHy  londer  and  '  '      '   '       V        *  -         * 

audible  nil  over  the  the*«t.     It  i*  «<\t»i 

pulmonic  at^Kiiid  Hound  and  by  itgn«  of  hyjicrtrtiphy^  4Hi(t<it^aUy  of  livi 

'  '  '    iirt.    When  l)oth  thc*^*  •igna  are  w  'two  ot  mitr.i 

.  nry  im  mimewhat  doubtful^  a«  a  ^  may  hut  fuui 

tional  or  aceidentaL    In  the  early  itagen  of  the  dJM*ai€  and  during  com 

or 


ate;  in  tht  lat«f 
It  vpeefir«  aftif  rrpeatifd  at 


pen^attcm.  thi  ligKii  of  hyperlr^^phy  j^ 
with  broken  eompetuuition,  th«»»ie  of 

Mitral  ^tenoida  la  relatively  uncomiti^ 
tackn  of  rheumatism,  with  a  nkmt  '         *  •         r.  , 

ally  B*i»o**iat<Ml  wrth  mitml  rrgur: 

jitruetton  to  the  flow  of  blood  from  the  left  auricle  into  the  left  Yi^ntriel* 
It  ia  mainly  com  !  for  by  hy|»f*rtr<rphy  of  the  rijjht  twitride*  but 

to  a  certain  de^^r  Uy  hypertrt»phy  of  the  left  auhele.     The  lAar 

aderiKtic  murmur  of  fully  devclopej  mitral  ftenofia  ia  prrayvtolic,  pn 
loiig^»  rouirh  in  character,  and  terminates  abruptly  with  a  «»^ 
aouod  of  the  heart.    It  ii^  ti>ui]i'f4t  at  or  ju^t  abi>vi!  the  api»t«  but 
Of«r  only  a  etreomarribed  area.    Quite  aa  conalant  and  important  f* 
diagiioait  is  tbo  |»n»cnct  of  a  **pvrrtnjr  thrill^**  whii^  v  diatinn 

wpoo  palpalioD.  and  ti*nitiiiatia  aharply  an  the  apr\  the  c4ieat 

inIL    Thta  murmur  i«  not  i^mnMHi  in  childn*n  an^l  ia  li<^r^l  only  in 
caiei  in  which  eardiae  di^naM*  ha«  laftml  irter  * 

With  mild«^r  |rraile<«  i.f  mitral  iitrno«i»,  or  *  Ihr  i^uraa  of  the 

draeaae.  thef««  may  Ite  heard,  shortly  after  the  tecotid  aoufid.  a  marotur 
aoflar  in  quality  ami  of  nhort  durattott.    It  ta  tiaually  andihlt  abofv  ami 
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to  the  inner  side  of  the  apex  beat.  In  point  of  time  this  is  often  spoken 
of  as  the  early  diastolic  murmur  of  mitral  stenosis.  It  may  be  repre- 
sented by  the  whispered  syllables  "whoo-ta-whoo/'  in  which  the  first  syl- 
lable is  the  mitral  systolic  murmur,  which  is  somewhat  prolonged;  the 
second  syllable  is  the  second  cardiac  sound;  the  last  is  the  early  diastolic 
murmur,  which  is  much  shorter  than  the  systolic  murmur.  The  pulse  of 
mitral  stenosis  is  usually  small. 

Aortic  lesions  in  children  are  much  less  common  than  mitral  lesions, 
with  which  they  are  usually  associated;  they  are  seen  in  rather  older 
patients.  Aortic  insufficiency  is  much  more  frequent  than  aortic  stenooi 
We  have  never  seen  it  as  the  only  lesion.  It  causes  a  regurgitation  rf 
blood  from  the  aorta  into  the  left  ventricle  during  diastole.  It  is  cwn- 
pensated  for  by  dilatation  and  hypertrophy  of  the  left  ventricle.  The 
signs  of  aortic  insufficiency  are  a  prolonged  diastolic  murmur,  with  w 
taking  the  place  of  the  second  sound  of  the  heart,  generally  loudest  it 
the  left  border  of  the  sternum  in  the  third  space,  and  transmitted 
downward  to  the  apex  of  the  heart  or  the  ensiform  cartilage.  This  is 
invariably  accompanied  by  signs  of  hypertrophy  and  dilatation  of  the 
left  ventricle,  which  are  usually  marked.  With  great  hypertrophy  there 
is  often  bulging  of  the  precordial  area  which  may  produce  striking 
thoracic  deformity.  A  characteristic  symptom  is  the  intense  throbbing 
of  the  carotids,  with  the  sudden  distention  followed  by  a  complete  col- 
lapse of  their  walls,  and  the  "water-hammer^*  pulse  of  Corrigan.  A  capil- 
lary pulse  is  often  seen. 

Aortic  stenosis,  unless  congenital,  is  very  rare  in  early  life,  and  almost 
never  occurs  as  the  only  lesion.  Aortic  stenosis  is  compensated  for  by 
hypertrophy  of  the  left  ventricle.  It  causes  a  systolic  murmur,  which  is 
usually  loudest  at  the  right  border  of  the  sternum  in  the  second  space, 
and  is  transmitted  upward,  being  distinct  in  the  carotids.  The  second 
sound  is  generally  weak  and  may  be  replaced  by  a  diastolic  murmur. 
A  systolic  thrill  over  the  aortic  area  is  usually  present.  Without  the 
signs  of  hypertrophy  of  the  left  ventricle,  a  positive  diagnosis  should 
not  be  made. 

Tricuspid  insufficiency  is  usually  secondary  to  disease  of  the  left  side 
of  the  heart,  occurring  in  its  late  stages.  It  most  frequently  follows 
mitral  insufficiency,  when  it  is  usually  due  to  dilatation  of  the  right 
ventricle  without  changes  in  the  valves.  It  may  be  secondary  to  certain 
diseases  of  the  lungs,  such  as  emphysema,  chronic  interstitial  pneumonit. 
or  chronic  pleurisy,  and  it  may  be  due  to  congenital  malformation.  Tri- 
cuspid insufficiency  gives  a  systolic  murmur,  loudest  over  the  lower  part 
of  the  sternum,  but  heard  usually  over  a  small  area.  It  is  associated  with 
signs  of  dilatation  of  the  right  ventricle.  The  jugular  veins  stand  ont 
prominently,  and  often  show  systolic  pulsation,  especially  upon  the  ri^t 
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aide.  'I'here  may  be  also  systnlic  pulmttnn  of  the  liver.  The  ijniptiioii 
ftwociiittMl  ulth  tricuspid  rej^ir^^itatioa  ar«  due  to  gfioeimi  qrileiilie 
?eiioii8  obfitruction* 

TrlseiLsptd  uti^nonis,  pultnonir  gt«>na«i«i,  aod  pulttKniie  iniiifflcieDqr  9M9 
practically  unktiown  in  childhoofl  except  as  ocmgenita)  1««uiii& 

Prognotit.^ — The  ilangi*r  to  lifo  in  acute  otidoairditi^  U  not  gnnii  war 
less  it  is  aciiimpariied  by  pcricanlitifi ;  but  when  both  are  pr?#ent  the 
oiitliH)k  i«  »i*riou«.  €)f  115  faUil  cam's  refmrtwl  by  Puyntmit  thirty-llTo 
proved  fatal  in  the  primary  attack.  It  i«  ditlicult  during  the  active  nU^ 
to  forelcH  how  m^riuim  will  \h*  the  rt^ftutting  dama^  to  the  heftft  It  i* 
only  by  watching  th«9  progro4is  of  a  caf^o  that  one  inn  decide.  Ai  a  mk 
the  y(»unger  tlic  child  Uic  wariie  the  pmgnuais. 

Complete  recovery  from  valvular  diiicat«e  h  [kOMitile  only  when  the 
Icttiona  are  very  i^light  Not  many  children  die  from  chnniic  caniiac 
disease  before  reaching  the  age  of  right  or  ten  >ear».  Fp  to  aliont 
the  time  of  jjubcrty  many  children  do  very  well;  then  they  begin  to  hiaa 
ground,  and  may  fail  raptdly.  But  mort  often  it  i«  a  fr«*fih  endtM^anlitla 
accompanying  an  intercurrent  attack  of  rheomatiam  whidi  marka  the  bfr* 
ginning  of  a  downward  c*ouriM^  The  prri|wrtioii  of  child reti  who  have 
aerious  cardiac  leniouii  before  the  age  of  six  yc»n  and  reach  adult  life  in 
good  condition  is  very  smalt 

There  are  wveral  fcaturt*a  of  cardiar  dbfajke  in  cbMretu  in  conae- 
qtiroct^  of  which  aerious  leRions  tend  to  progmi  miir^  rapidly  than  in 
adnlta.  The  musculAr  walls  arc  lei««  rt^iittant,  and  hence  ililatatiini  o* 
curs  much  more  n*adily  in  chihlhoo*!  than  in  adult  life.  The  hourl  nto^ 
provide  not  only  fur  i^ni^tant  m*eiU,  hut  for  the  growth  iif  lltir  bodj.  If 
the  paticnt*a  giuieral  nutritiim  ia  piiur  during  the  |H*rtod  of  ni»mt  rapitl 
growtbt  thia  telhi  quickly  and  arriuucily  upt>Q  the  heart,  am)  dilatalicMi 
makei  rapiil  pn»gre»«.  11ie  ckmanda  made  iipofi  ihe  Immri  at  pubefty 
are  tapeciaUy  Hfvere,  by  reaaon  of  the  rapid  growth  tif  the  Imdy  an 
the  frequency  with  which  anemia  and  malnutrition  are  aean  al  tkb  lime. 
There  is  always  pnwnt  the  tUngf*r  of  rapid  adYaneta  in  tht  iliivaae 
front  intercurrent  attai^ka  of  rheufnatiam^  ff^m  whidi  children  are  more 
likely  to  suffer  than  are  older  subjffela*  Ejitniifi  periordial  adlwrioiii 
are  frinjueiit,  and  larioitalj  bandkap  tlie  heart,  SW%  inefmaiiig  th« 
leEuleficy  to  dilatation.  The  effect  upon  the  h«art  of  poor  fnod^  im- 
hfgianic  surrouodiogs^  and  gaooml  adhiitlritiQii  ia  ntich  more  tnarkad 
lUn  in  adulu. 

Tbeae  unfa  titrable  cmnditiotns  are  in  part  offaet  by  othen  in  which 
ttie  child  haa  an  advantagt*  o^er  tlie  adult  Dinaie  of  the  eomoaiy 
srieriea  ia  tery  rare,  and  tin*  val%  ular  1r«ion  which  it  muet  freqwotlj  mil 
wttb^mitral  tnaaffldaocy— ii  that  wliich  admita  el  the  noal  eam^Mm 
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In  making  a  prognosis  in  any  given  case,  the  amount  of  hypcrtiophj 
or  dilatation  which  exists,  and  the  presence  or  absence  of  pericardial  ad- 
hesions arc  more  important  than  the  location  or  the  special  character  of 
the  murmur.  The  presence  of  valvular  disease  in  childhood  increases 
the  danger  from  every  acute  disease,  especially  pertussis,  diphtheria, 
pneumonia,  and  scarlet  fever.  The  chances  of  recurring  attacks  of  rheu- 
matism must  also  be  taken  into  account. 

Probably  the  most  important  factor  in  the  prognosis  of  chronic  cardiic 
disease  in  childhood  is  the  care  and  attention  which  the  patient  receives. 
While  as  a  rule,  if  properly  treated,  these  children  do  well  among  the 
well-to-do,  they  do  very  badly  among  the  poor  where  suitable  protectkm 
and  treatment  is  impossible. 

Diagnosis. — Valvular  disease  is  to  be  distinguished  particularly  from 
conditions  in  which  there  are  heard  functional  or  accidental  murmnn. 
According  to  our  experience  the  latter  are  very  common  even  in  yoon; 
children.  Mistakes  usually  arise  from  attaching  too  much  importanoe 
to  the  presence  of  murmurs,  and  too  little  to  the  changes  in  the  walls 
and  cavities  of  the  heart,  with  which  valvular  disease  is  almost  invariably 
associated.  It  is  not  always  possible  to  decide  whether  a  murmur  is 
organic  or  functional  until  the  patient  has  been  for  some  time  under 
observation  and  treatment,  particularly  when  anemia  is  present.  The 
diagnostic  points,  so  far  as  the  murmurs  are  concerned,  are  mentioned 
in  connection  with  accidental  murmurs. 

Treatment. — The  first  and  altogether  the  most  important  indication 
for  every  case  of  recent  endocarditis  is  to  secure  for  the  heart  as  complete 
rest  as  possible,  not  only  during  the  period  of  active  inflammation,  but 
for  several  succeeding  weeks.  The  reason  for  this  is  that  some  dilatation 
is  always  present  and  tin's  very  readily  increases.  With  children,  proper 
rest  can  be  secured  only  by  keeping  them  in  bed  and  in  a  recimibent  posi- 
tion. The  duration  of  the  period  of  rest  after  mild  attacks  of  endocarditis 
should  be  at  least  six  weeks,  and  after  severe  attacks,  three  months.  In 
these  young  patients  changes  in  the  walls  of  the  heart  take  place  very 
rapidly  and  the  gravest  consequences  are  liable  to  follow  a  neglect  of  these 
precautions.  In  old  cases  rest  is  indicated  during  every  acute  exacerbi* 
tion;  also  whenever  there  is  much  dilatation  and  little  hypertrophy,  and 
whenever  the  signs  of  failing  compensation  are  present.  In  these  older 
cases  rest  is  often  impossible  in  the  recumbent  position;  if  secured  at 
all,  it  must  be  obtained  with  the  child  in  the  sitting  posture  or  at  least 
propped  up  with  pillows.  Whether  much  can  be  accomplished  by  the 
administration  of  anti-rheumatic  remedies  after  endocarditis  has  de- 
veloped is  very  doubtful.  Salicylates  or  aspirin  and  alkalis  may  be 
used  unless  they  disturb  the  stomach.  A  child  who  is  the  subject  of  a 
chronic  valvular  disease  should  be  constantly  under  a  physician's  observa- 
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tioiK     Irriparuble  Ijarm  ofteji  mralU  from  igoonuil  diff«|gird  of  llw 
tiimpWt  hjkI  triogi  iitiporUtit  rulo«  of  life  for  IIhsm  ptlkulM, 

8e\*eral  distiiirt  outiilitioiig  may  be  prpM^nt  which  call  fur  quit©  differ- 
t*til  tnaiiagi*tiiri)t  The  ei^iitcntial  points  may  bt*  itated  in  a  few  vonla: 
For  all  tQitnit  imjH'*  and  during  all  fXttttrliationn,  ri«l,  complHe  «tid  pro- 
1aitg(><l;  for  dcfunnod  valves  with  i^ood  heart  walU  And  perfect  eomiien* 
sation*  frt**h  air,  m<K!i*nite  cxtTriw*,  and  |?t*ni*ral  tonics;  for  feetilt  heart 
wallK*  fail  in;;  ooniprrifialicin  and  diUUtion,  n^ttt  and  mnliae  ifntiea^ 

During  ilw  ittnge  of  (Him[><?nf«ttoiu  trt^atmeiil  dinrrted  ffpecially  to 
the  heart  ia  ran^ly  neeefiaarr.  The  main  purpoae  ibuuld  he  to  maiiitmiii 
the  patittnt*«  geiii*ral  nutritiaa  at  the  hrgheid  poaaiMe  point  during  lh« 
period  of  aetive  growth.  At  the  very  leniit  the  |tatient  should  lie  i-arvfully 
examined  thn^e  or  four  tiniea  each  year^  in  ortler  that  the  ph}*sieian  may 
note  tiie  progress  of  the  diaimKe,  and  l*e  ahlu  to  diniH  ihu  «rhihri  chIuoi- 
tion,  occupation*  e%erct0e«  and  eurroitndingB  eo  aa  to  mei}t«  as  far  aa 
poaaible^  the  ebaiigtng  conditiona.  To  this  end,  diet,  sleeps  study,  atid 
exerdae  should  receive  the  mopft  careful  attention.  If  malnutrition  and 
anemia  are  allowed  to  go  on  uuchn^keil  until  they  bemma  «f*af%  file 
f!anliac  diaeaae  may  make  rapid  striilua,  and  aa  mtu^h  bArm  ba  dnm  ta  ft 
few  months  ii  otherwbe  might  not  ctn^ur  in  ycara*  Tba  i|iieilio«s  of  ox* 
f rcJM  and  rocreation  is  always  a  difficult  one  to  settk.  Often  too  little 
latitude  is  giren,  and  the  bi^rt,  like  thir  voluntary  mnadea*  loaca  ita  tout. 
Every  form  of  eierciae  requiring  a  pmloagei}  sffitre  atmtn  ahoald  be 
forhtddent  particularly  swimming  and  competitive  game*,  like  ball  mod 
tennis,  and  othi*nt  nMfniring  mu<*b  running;  but  skating,  rowing,  horae- 
hack  exerciNN  rc'gulaicd  gymnaKtirs^  and  ryrling  on  the  leTel-^all  in 
noderattoo — ^may  be  alloweil  not  only  without  barm,  bat  with  poaitife 
baoeSt;  but  any  of  tbeae^  oaed  uaniodenitely,  may  be  prodnrlivo  of 
gnat  injury.  All  ejmciaa  sIioqM  be  taken  with  n«gularity  and  ^fritm. 
the  amount  being  carefully  measured  by  the  rhi]d*s  ccmditiun^  ai 
iner«a«td  freedom  allowed  only  after  watching  the  effect  If  the  patieni 
ia  ft  boj  who  mmit  earn  his  own  living,  the  phyiirian  should  see  to  it 
that  the  occupation  eboeen  b  not  one  likely  ta  make  special  demanda 
iipiin  the  bttrt  or  to  eipoio  Um  unduly  to  oondtliQna  likely  lo  indwee 


Bpeeial  watrhfulneaa  U  retfuireil  at  the  time  of  pulierty  to  pivvrnt 
overpmnire  in  viboott*  and  tiie  developifteot  of  anemia.  The  Smt  ^mp- 
Imfti  of  time  eonditioiia  ahonld  be  Irealad  energetieanyt  ftnd  if  the  heart 
aeems  to  be  ovniaied  the  rliild  abcmld  lie  put  to  bed  Those  who  are 
s|iecial]y  liaMe  lo  rheumatie  attack*  aliaakl»  if  paaaibK  wfoA  tba  winlar 
and  apring  moofha  in  a  warm^  diy  eWtaatei 

In  the  stage  of  failing  compenaatian.  the  aama  fiMfal  ooiiditiona  are 
present  aa  in  ailulta,  and  they  am  to  be  manafed  in  pretty  ttwdi  the  aama 
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wny.  When  Kueh  symptoms  are  first  f?eeii,  pri 
be  insisted  n|K>ii  as  the  thing  most  likdy  to  red 
Digitalis  and  strnphanthns  are  iisefnl  in  chili 
indications  as  in  adnlt^i,  viz.,  dilatation,  dropaj 
weak  pnlse*  Thej  may  be  used  in  doses  of  fre 
tincture  every  fonr  to  8ix  hours  for  a  chihl  > 
niueh  dihitatiijn  of  the  right  side  of  the  hm 
indicated  as  described  in  pericarditis.  One, 
using  digitalis  for  an  irre/jnlar  and  overact ii 
cideclly  preferable  nnder  these  conditions.  An 
lion  may  be  relieved  by  diuretics,  by  sal  in 
vciu\section.  Iron  and  tonics  generally  are  ind 
nin  and  cod-liver  oiL 


MALIGNANT  ENDOCAR 


Malignant  or  ulcerative  endocarditis  is  r 
the  youngest  ca^es  reported  are  one  by  Bon( 
a  half  months,  and  one  by  Harris  in  a  boy 
case  the  mitral  valve  was  afTceted.  The  infe 
cyaneus.  In  Harris'  case  the  right  side  of  the 
lesion  was  secondary  to  a  congenital  malform, 
carditis  of  the  mitral  valve  in  an  infant  of  sii 
arthritis  of  the  kiicc.  Of  the  cases  reported  i: 
in  children  over  ten  years  of  age.  Malignan 
mary.  It  may  be  seen  in  any  infet  tious  disea!? 
enty-iive  per  cent  of  the  cases  it  is  ingrafted  u 
ease.  In  the  series  of  collected  cases  of  congi 
heart,  there  were  four  deaths  from  ma li guar 
however^  occurring  in  adult  life*  The  bacterii 
are  the  staphylococcus  or  streptococcus,  m 
rarely  the  gonococcus,  the  intUienm  or  the  p; 

Malignant  endocarditis  presents  a  great 
making  the  diagnosis  extremely  difllculL  Tt 
type  of  fever,  sometimes  rejieatcd  rigors^  swt 
or  coma,  and  extreme  prostration.  There  is 
tion.  Usually  there  is  a  cardiac  murmur,  th 
upon  the  seat  of  the  disease ;  it  is  most  frequ 
regurgitation.  It  is  sometimes  faint,  and 
emboli  there  may  result  hemiplegia,  rapid  st 
urine  or  pneumonia.  The  disease  lasts  from 
death  being  the  almost  invariable  terminatic 
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fejihiiv*  of  nialif^imia  « jiti..  jnliliii  mrp  the  deTelopment  uf  j»uiuic  or 
lypluiid  i6yni|;lMtnj*  with  a  {hHihIuhI  iTUpliuti,  in  a  fwtirni  whu  hat  pn^• 
munly  had  vnlvular  flif^*fllie.  RIocmI  eultuns  tn  nuifit  cb»^  ghe  ptmiiwt 
teBuli^  though  not  ilwajnsfMirljr  in  thecliaeaMr, 

The  tri'iitini^iit  im  itymptomatic.  Tht  um  of  Tacvinai  bail  not  met 
expLx^atioiia;  in  tJie  moat  acute  oiaei  no  benrfit  haa  folIoviKl  lh«nr  ail- 
iiiiniiitrntion,  and  even  in  the  mure  prolonged  type*  it  ia  rtrj  do^ibiful 
if  iliey  havL>  any  fmliieu 

MYOCARDrnS 


Di^eaiw^  of  the  muf^ilar  wall  of  thp  heart  b  ran!  in  rliililrpn.  and  of 
cx)ni  para  lively  little  inip4trtiiMi*t.%  except  in  coanection  with  aeate  r*>-^  - 
and  }K*ricarditia  and  the  at  ut^^  inff^  tiotia  diaeaaeii  It  in  a1mii«t  invar  i 
secondary  to  nome  infectiou*  prm^^Aii.  A»ide  from  the  rheumatic  comi 
tionit  already  considered  the  dim^am-^  whirh  funiinh  ttwwt  of  the  vmmm  ai^^ 
iM'arlet  fever  and  diphtliexia.  The  niof^t  impitrtjiut  lui^al  csiiae  ia  prrt* 
carditr«  with  adhesionar 

Leaiona. — In  extm^uterine  Hfr,  myocanlitta  aa  a  rule  affpctn  chiefly 
the  wall  of  the  left  ventriele«  the  pupillary  niUAeloa^  or  I  tie  »«'ptiua,  but 
the  entire  organ  in  involved.  The  heart  ia  of  a  ^cniyinb  or  yeUowi*h-fe^t 
aometimes  mottled  color,  very  aoft^  friable^  and  flabby^  and  tbefie  ia  fre* 
qoently  dilataf  iun  of  thn  raritiea. 

Two  vartetiet  of  myocafditia  are  drarribed*  tbe  pafeo^ynialotiS  and 
the  intenttittah  In  the  parenehTmatoua  form  there  ia  a  defoieration  of 
the  mui>(le  fiWr  whieh,  aecording  to  Romliefg;  ia  mia^  frN|uently  al 
buminouj«,  next  fatty,  and  limat  frequently  bv'altne.  Tliere  ia  a  I(«a  of 
the  tramtveme  strbtiona,  and  there  may  be  compleie  dkaintefralittn  of 
the  fibert,  Thii  proceas  may  be  eircumaeribed,  but  it  ia  uafmUy  diffoat 
In  the  intemtitial  form  tlie  leaiait  uaMilly  ni:t*tiri  in  anally  rireuiiiarribed 
areaa.  There  ia  an  infiltration  of  ronnd  cella,  ehinAy  moooiiuelair,  be- 
tween tilt  muaeular  fibeni  of  the  )>rart*  Tbe  proeeaiy  whea  aeutep  may 
feanH  ta  abaorption  or  in  tbe  production  of  imall  al>arcii<a>  In  rbmnie 
ctaea  it  may  lead  to  tlie  formation  of  areaa  of  daoat  omineriire  ttiane 
UMimblinjc  eicatriem,  in  the  heart  wall.  Either  the  interntitial  or  ibe 
paiVBciiymatotti  form  may  occur  alone,  bot  in  moat  of  the  arttte  <wat« 
Ihey  arr  --  *  ->Hh  In  addition,  thi«re  ia  naually  •omr  degrve  of  moral 
tndnear  inflammatton  of  tlie  pericardtom  neit  to  the  heart  walL 

I>ilatatinn  f  ref|uent]y  fidlowa.    Cardiac  aneorkm  and  eiren  mpture  have 
been  known  to  ocntr  in  a  rhild  of  ait  3neara  (Tladdcsi'a  csae). 

9fmptomi«^-In  many  vm^eti  in  witrrh  advaneed  Isifma  ha^e  betm 
fimnd  at  autopsy  thetv  have  hevn  no  aymptofna  appreriatrd  durtn|C  life, 
CaMul  riamination  «if  the  heart,  howeter,  frill  uanally  ahov  an  altera 
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tioii  in  the  first  I'tiriliac  soiiiit!,  tin*  nmsrulai^ 
tht?  valvular  qiialily  iiiiTeaj^ni;r«  *  'I'liis  may  go 
poarauco  of  tlte  niusciilar  quality  aiul  only  a  fli 
Temaiii.  The  first  aud  the  t^worul  soinicls  are  tj 
severe  eases  diastole  is  relatively  shtirt  and  th© 
of  fetal  life.  A  syk^toHc  nuiniiur  due  to  dild 
trieular  rin^.  or  to  imperfeet  aetioii  of  the  ] 
ln'ard  at  the  apex.  The  hc^art  is  usually  sli^ 
excessively  su.  Its  iietion  is  generally  increase 
irre^^fuhir;  a  8 low  lunirt,  50  to  70,  with  feebl 
frrtjueiit  hut  very  eharaeteristie.  The  apex  heal 
and  the  pnlee  h  soft  and  wealv.  The  lilood  \ 
tJO  mm,  or  even  less.  Other  Bymptoins  may  be  I 
upon  feehlc  heart  aetion — pallor,  dyspnea,  f^ 
of  syiu'ope,  Ix^ss  frequently  there  rnay  be  drop 
cavities,  and  scanty  urine  sometimes  contain 
oceur  muhlenly  frnui  eardiae  paralysis  or  gradi 
ure.  Recovery  may  take  place  after  alarm 
present,  these  slowly  ahatinj^.  It  may  he  man 
cardiac  sounds  are  heard. 

Treatment, — This  is  luaiuly  symptomatic, 
tliose  infectious  diseases  in  which  myoeardi^is 
any  time  when  it  is  suspected,  patieuts  shot 
several  weeks,  and  special  care  exercised  to  pr 
as  death  has  residted  from  so  slight  a  thing 
hed.  Once  definite  symptoms  have  developed, 
I^Iiich  more  is  to  he  expected  from  complete  n 
as  often  employed  may  do  positive  harm.  Di, 
cant  ion,  and  never  in  hirg^e  doses.  In  some  co 
ing  imminent  heart  failure  rather  striking  b 
of  morplun  hypodcrmienlly. 


ACCIDENTAL  MURM 

TJnder  this  terra  are  inclnded  tliose  mu 
upon  organic  ehan<,^e  in  the  hf;irt  or  are  not  : 
actual  regurgitation  takes  place  through  a  dil 
•  '  In  early  life  such  murmurs  are  exceeding 
servatifjns  confirm  those  pulilished  Ijy  Hamili 
nuiy  l>e  heard  on  careful  examination  in  n 
children.  Their  existence  is  often  a  tausc 
and'of  many  unnecessary  restrictions  of  a  c 
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almost  invflriflbly  systolir  in  tiino:  tli^y  art*  usually  of  rMKlorate  intenBity, 
soft  and  blowing?  in  character,  and  an*  n(»t  transmittiHl.  They  arc  unac- 
conipanicfl  l>y  chancres  in  the  size  of  the  heart  or  hy  symptoms  referable 
to  its  function.  They  are  apt  to  l)e  inconstant  in  <Hturren<t»,  and  often 
change  in  character  or  disapfiear  altogether  by  changing  the  jiottturc  of 
the  child. 

The  exact  meth(Ml  of  their  pnnlnction  ii?  still  a  matter  of  doubt. 
In  c<'rtain  instancies  they  are  upparer.tly  di'|H'iid«*nt  u|M»n  changi'S  in  the 
bliMMl  (M-curring  in  anemia.  In  several  of  c»ur  |mtients,  infants  with 
grave  amania,  quite  l<»u<l  murmurs  have  disapiMMinnl  after  transfusion. 
In  other  casi's  there  can  Ik)  no  doubt  that  the  murmurs  are  pnxluced 
in  the  lungs,  air  U'ing  forced  thmugh  th<»  bmnchi  by  the  mt»vement8  of 
tlie  contrarting  lu»art.  The  term  cardiopulmonary  is  applicable  to  mur- 
murs of  this  origin.  This  murmur  is  not  hmd.  is  never  lu*ard  to  the 
right  of  the  sternum  and  disap{H*ars  when  the  bn'ath  is  held.  It  is 
usually  boldest  over  the  pulnn»iiary  artery,  inteusifuMl  by  «*\citement  or 
exertion,  and  often  disapjH'ars  when  changing  fmm  a  stamling  to  a 
supine  ]M>sition. 

Atonic  murmurs  are  probably  due  to  lack  «if  tone  in  the  <iinliae 
musile  blading  to  a  n*al  but  tem|M»rary  insulViciency,  usually  at  the  mitral 
orifu^».  These  murmurs  corres]M»nd  in  most  casi»s  to  a  slight  mitral 
regurgitant  nnirmur.  They  are  heard  in  the  n»urse  ut  a  numlN*r  of 
arute  febrile  diseaM's — notably  S4arlet  and  typhoid  fevers;  also  in  many 
j>ab',  delirate,  nervous  childn»n,  iviK^cially  U'twei'ii  the  agts  of  eight  and 
fourttfu  years. 

Anemic  murmurs  are  usually  acct>mpanieil  by  a  venous  hum,  but  not 
by  an  ani'iituated  pulmonic  S4M'«)iid  sound.  Oth«r  cauM's  «if  a4-cidental 
nnirmnrs  su<  h  as  a  funrtional  stenosis  of  the  ]>ulnioiiary  artery  and 
infuiiilibuliiin.  funrtional  mitral  in^^utliririKV  anti  rddv  currents  within 
the  vetitrirlo  are  ni»t  so  well  substaiitiat«*4l  by  dinit-al  «»r  «>\|H>riniental 
priMif. 

Probably  the  mo>t  frecjiunt  of  all  a«ridrntal  murmurs  i**  the  soft 
•*\-tt»lir  murnnir  whirh  is  h«*anl  over  tlu'  lM»dy  of  the  hrart  nrar  the  b*ft 
boriliT  of  th(>at4-nium  at  alMiut  the  nipple  level;  it  \>  increaseil  by  placing 
the  rliild  on  his  l»ack  and  in  many  ]iatients  is  heard  oidy  in  this  |Misition. 
This  murmur  is  usually  inten>itinl  !>y  overactioii  «>f  th«'  hrart  whether 
due  to  e\«  itmieiit,  exertion  or  fe\er.  It  is  at*\i»ini>anie<l  by  no  symptoms 
n  fi  rabb*  to  the  biart  «»r  circulation  ami  it  may  U'  m»'t  with  in  rhildn»n 
\*ho  ar«'  in  |MTfi-<'t  hmlth.  Thi«i  murmur  i<  m«»re  oftni  heard  in  infantK 
and  y«»uMir  rhildr«'M.  but  may  U'  pp^'nt  f«»r  many  years.  It  is  often 
roi)fu>«d  \iitfi  iiiurnnirH  «hh-  ti»  (anlia*  malforniati«in.  but  it  is  not  loud 
a^  arr  th»\,  and  i«i  li«ard  i»idy  oxt-r  a  bnali/j'd  ar«*a. 

The  ditTerentiatiou  fmm   murmurs^  due  to  4»rganic  mrdiae  disoaae 
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nttj  be  difficult  and  onlj  potcqbk  hj  contintK 
time ;  tiul  in  mny  intmni  or  child  one  tlumld  h^ 
0f  cODgcfiitat  or  accjajred  orgAmc  dij^ease  from 
•oft  Mj^Uc  mmrnmr* 


FtmcnOKAL  DISTUEBANCE8  OF 

I>iitTsrbances  of  the  heart's  action  unc^ime 
ire  quite  cotiitnon  in  c^hildren,  especially  fxoi 
year  tip  to  pul*erty.  Common  esuftes  are  di 
DKaeifive  itm  of  Um^  coffee  or  tobaet^o,  espeeiaU; 
Rtnokingi  anemia,  over  pressure  in  echools  or 
to  nervoiii  exhaustion*  Tht?  exciting  ttanse  i^ 
tional  di*turbaiK'e  such  m  fright  or  excitcma 
floriouB  acute  illnt^s,  A«  a  rule  there  are  more 
ftinctioiial  than  with  organic  flimtaBe  unlets  the 
tiotinl  disturbHnce  may  take  the  form  of  atta 
carflia*  Urutlycardia  or  arrhythmia- 

With  attacks  of  patpitutiun  there  may  be 
the  pn-t.'orditjm ;  there  may  I>e  some  dyspnea  or 
]»  generally  rapid,  often  slightly  irregular, 
nf  the  carotids  and  «omc times  fieadache  or  ve: 
extremitioA  and  general  ptffi^pi  ration.  The  f 
from  a  few  minutcH  to  several  hours.  The 
gtnartl  ncrvoui^  condition  u[>on  which  the  pal 

Tachf/nirdm  {rapid  heart)  occurs  in  ee 
from  slight  cause,  most  frequently  when  the  g 
in  conditions  of  anemia,  and  in  nervous  cl 
about  tlie  time  of  puberty. 

In  the  same  patient  the  symptoms  may  o( 
Tlie  pulse  at  sudi  times  may  be  from  120  t 
more  rapid  tlian  tliis.  The  condition  may  p< 
a  time,  then  subsiding,  but  the  symptoms  rcei 
In  some  children  a  very  rapid  pulse  must  be 

In  a  patient  with  an  attack  of  tachyca 
difTcrence  with  the  heart  rate.  Sometimes  i1 
the  child  is  recumbent.  It  is,  however,  aim 
during  sleep  and  at  such  time  may  even  be  c 
of  the  heart  is  not  disturbed.  It  is  impor 
condition  with  (braves'  disease.  The  treatniei 
nervous  condition  present,  to  whieh  as  a  ru 
secondary. 


'L 
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In  ccrUin  rhilclTrn  there  i*  iieen  a  mcire  mre  liut  m^ett  fonn  of 
this  condition  known  an  ptirorynmal  tachycardia.  It  bat  httn  oUervcd 
iu  children  hb  young  an  thri*e  year*.  Thert*  deir«^lop«  Abruptly  and  with- 
ont  n^ignahle  cauw*  an  extraordinan  heart  rate  which  may  be  ^00  to  ^50 
|ier  minute.  Bnch  attAcks  may  la^t  f rr>m  a  few  mtnutei^  to  ieveral  wedca» 
both  W^inninj;  and  ending  abruptly.  After  an  attaek  the  pulae  may  for 
a  time  be  abnormally  nlow.  In  prolnuf^fl  vA§eik  nome  rardiac  dilatattofi 
often  cKTurs,  and  a  »y«tf»lic  murmur  may  develop.  Serious  etuaiiqiMltiott 
may  follow,  guch  as  swell in|f  of  the  liver,  dropsy,  etc.  The  ctoae  and 
mechanism  of  itnch  an  abnormal  rardiac  tftimuhm  an>  an  yet  ohncitra* 
Curiouitly,  attarks  may  often  be  ent  short  by  vomiting.  The  indieatioiii 
for  treatment  arc  nenroui  »edatirea»  complete  rest  and  prolonged  treat- 
ment with  dijfitaliK  in  full  doMea* 

Hrad^cardia  (slow  heart)  ta  a  mcuh  leas  fn-quent  condition  titan 
tachycardia.  It  is  iWH*n  in  a  variety  of  pathological  conditions  not  tnvalv* 
ing  the  heart,  such  as  jaun  ^  '  ^^na^  etc*    Ita  peraiatcnce  in 

young  clublrtfu  ts  alwnyi^  a  <»m  inggaatiiig  oefvliral  db- 

aaae»  though  in  some  children  an  abnormally  slow  pnlaa  ia  aa  tdioayn* 
craay.    Eaiatiog  by  itaalf,  no  importajica  it  to  bv  attacfaiid  to  it  aa  a  sign 

Arrkyikmia. — Like  all  other  nenroua  adjnstmenta  the  heart*regulatp 
ing  mecliantsm  does  not  work  with  the  fame  unifonnity  in  cfaildm  at 
in  older  aubjecta.  In  oonaeqiience  of  this,  disturbani-ies  of  cardiac  rhytlun 
are  more  frequently  af^'n  and  occur  from  tlighter  caiiaea  in  early  life  than 
latar«  Cardiac  in^gnkrity  ia  eiceedingly  oosmBOii  in  chiMren^  and  ia 
oftan  ieen  in  thoae  who  are  apparmstly  in  vmllent  liealth.  Of  3S1 
nnaelacted  children  studied  by  Friberger  only  S7  p^  rent  had  a  fairly 
lagnlar  pulse,  while  o^-er  \%  per  ettnt  had  a  very  irfegular  pulat.  A 
eertain  degree  of  cardiac  irregularity  up  to  tbe  time  of  pabetty  if  io 
common  that  it  must  almost  be  rf^rded  as  the  nde.  Only  exceptionally 
does  it  indicate  disease  of  the  heart ;  particularly  is  this  the  case  wben  it 
oodtrs  with  abw  heart  actioiu  Tbe  higher  forma  of  imi^uUrity  are 
nauaUy  aeeo  in  ymtngir  eUMran,  Ift  gtoetal,  it  ia  more  often  obserted 
in  girla,  but  is  not  affected  by  general  de«ilo|nDent  nor  by  eaidiae  wiak- 
ness.    It  is  altgfatly  mora  frvqusit  fn  nervMa  ittb|aetfl* 

^•fiifi  mrrhyihmiA^  reflex  arrhythmia  or,  as  it  is  sometiraee  oaOed, 
vafoa  iiregularity^  ia  the  charactcsiatic  ^rpe  of  arrfaytluain  in  early  lilew 
The  alteimtioo  in  aurdbc  rhythm  Is  bmnglil  aboot  hf  stimuli  wbkh  arise 
ontside  of  the  heart  and  reei^b  it  by  one  of  the  canltac  nenrea^  The  puni 
of  nrigin  of  tiie  unpnbe  is  prbhaUy  Um  sinni  nfioA.  Sdlea  attarali  are 
eoiwlantly  leaekinir  tlw  heart  The  lefidatioai  of  beata  ia  naaally  eo 
periert*  bowerer,  that  they  do  not  inflorocw  iU  rati*.  If  the  fwiiiinnct 
In  ovtaide  sitmiili  is  kn  than  nonnal  theee  ettmnli  may  reflex  ly  affeel 
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the  rate.  It  has  been  showM  by  Eiottiovei)  an 
up  the  va^is  nerves  with  each  respiration.  1 
various  fun<  tious  of  the  body  is  imperfectly  < 
t;iiiU8  arrhythmia  itn  in  them  s  frequent  findii 
stances,  a  eloec  relationship  to  the  respirat 
i^enerally  hut  not  alwjiyi*  shown  in  the  pu!^ 
ileterniinefl  hy  auseuUjitiou-  The  irregularity 
iiig  with  the  respiration.  With  inspiration,  t 
eornes  rapid  and  with  expiration  slow.  0th 
pnuses  or  a  sudden  retardation  of  frequency  a 

There  are  no  suhjeetive  gyinptoms  and  t 
seious  of  the  condition.  The  arrhythmia  is  j 
most  marked  at  that  time  and  assoeiatetl  will 
diagnosis  of  sinus  arrhythmia  is  made  chief 
respirat t( ui ;  it  disappears  with  rapid  respirat 
heUL  It  is  also  chara<teristie  of  this  conditio 
a  slow  heart  action,  disappearing  at  once  win 
any  cause  heeomes  rapid. 

This  form  of  irregularity  is  not  in  itsel 
symptom  of  cardiac  disease,  nor  does  it  affect 
flevelo]iraeot.  It  may  safely  he  ignored  altogc 
however,  it  may  he  a  coiistant  phenomenon  \ 
years,  Siinis  arrhythmia  may  he  met  with 
after  any  severe  aeute  ilhiess;  it  may  he  seen 
theiiic  type  associated  wnth  other  evidences  < 
many  cases,  even  of  the  most  pronounced  ty 
be  diBt^overed, 

Another  type  of  irregularity  is  due  to  the  j 
These  are  occasional,  irregtdar  heats  caused  l 
arising  within  the  heart,  either  in  the  auricle  c 
are  seldom  observed  in  young  children, — mor 
eight  or  ten  years  old.  The  extra  systoles  i 
pause  the  following  normal  beat  being  omitte 
very  (dose  together.  Kxtra  systoles  are  usua 
to  open  the  aortic  valves.  For  this  reason  t\ 
the  wrist  hut  may*  in  thin  subjects,  be  reeogn 
can  be  determined  hy  auscultation  or  tracing 
jcctive  synjptonis  or  there  may  he  complaint 
unrest  when  the  extra  systoles  of^eur.  This  foi 
a  constant  phenomenon,  but  with  susi-eptible 
from  apparently  slight  causes,  Tt  is  most  mai 
and  may  disappear  when  it  lietomes  rapid,  st 
a  recunihent  position. 
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Extra  AvMolefi  aro  Ufitiallv  not  af^^toctatpd  with  Mlwr  t^v^jip.  nr  »>wii]itfifttJi 
of  canjiar  Uim'ii^*  in  (*)iiMn'ii  nrid  uimIit  tturli  I'trruniftancei  niay  U* 
practically  i^on*d.  Thi?  canditicin  i^  not  a  spriout  oofu  lU  iviuasi  nmy 
hv  tliikinliT)*  of  the  utinnach,  an  <»xtn*niclr  wn^itivir  ncrvoua  trvt^nt.  or 
convalescence  fn»m  an  at  uta  febrile  (]iaea^»  eti|ieeiaUT  pficuiaotiia.  The 
treatment  i^houlci  lie  «iidr(*i$M?fl  to  the  gi*iierai  crutiditton,  Dot  to  the  beart. 
£Uerci»e  necnj  not  be  rentricted. 


DISEASES  OP  TBE  BLOOD-VESSBLS 

Coarctation  of  tbe  Arch  of  tbe  Aorta, — Tlib  i»  a  ran*  eongenital  loaioii 
in  which  then*  ia  a  partial  or  complete  oerlisi*ion  of  the  aorta  at  or  near 
ilie  junction  with  the  <]nctu«  arterioi^u^.    The  ilm  tui^  max  fi*iitaiii  paleot 

'and  the  »i}>tcniK'  cinulation  U*  carri^^l  on  ahn«M  iMiiiKnclv  by  maaiia  of 
the  bloorl  which  pAmt^  hy  way  of  tbe  doctUH  fn>ni  the  pulnionarT  artery 
to  the  aorta  U^hiw  the  conntrirtion*    C  f  the  an  ■  * »-  the 

only  Iciiiim  or  then*  may  W  a^(iM)ciate<1  tU-ath  n.  t  few 

months.    When  tbe  ttenosifi  ta  bt*yood  the  openini;  of  tbe  ductiii  arteries 
tuaavir  '  "         *  '  l*¥elnj>a«'     *    '  '   * 

aiiperit»r  i^^n  aboir. 

co0tai»  and  ffoperticial  and  deep  epigaftric  arteries  below*    In  cim 
of  thi*  there  may  l»e  no  in*  u{  ihi  '     mo.     In^^f 

rett>rd  where  perDoniK  wit  hsion  hii  lo  adian  i 

often  tbey  are  stunted  in  growtb,  poorly  noiiri«li«>d*  and  oooiplaiii  of 

,  dyspnea* 

The  physical  aigna  are  at  ttmea  rcry  charaHeriatir,  Tbf!  coUalfyrml 
cin*ulation  may  «how  auporitesany  over  tlw  tliorax  miid  tipper  abdotMO 
Am'  Hon  iu  intmsity  between  the  radial  ptilaa  and  the 

feni^  .    **«  piwamt     There  in  frequently  marked  pulaalion 

i  and  a  thrill  in  tbe  aupradrmal  niilrli  owing  tii  dilaiatioa  of  the  areh  of 

Itba  aorla.    A  Iod  ^  U*  k«anl  in  tha  wwmd  or  tbinl 

mtm  on  the  left  atamuOL    Death  may  be  due 

to  ioterrtimitt  diiwaae,  to  failing  ctrmUition  ajid  ioroetimma  to  rttpltira 
of  the  heart  or  of  the  arrh  of  tbe  aorta. 

AlMfWdly  taaU  Artariti  lArierud  Affie}»lttMV**Thtfi  mndttioii  ti 
Ml  a  ootnmon  ofie.     Tha  only  thinK  which  ia  abnormal  in  tbe  dr 

^rwlalery  ityaleiii  may  be  that  the  a**^  '  nv*  all  the  largir 

Mala  atw  only  twi^thirdc  or  thn^  uiiual  mliber,  «ir 

•fen  kaa.     Thia  may  tttlerfere  aerioitily  with  the  gfowth  and  dc 

'      i,f  till*  ^»  I         "  '  U  Ft*- 

li  ridititm  1  _  a-ew  of 

ehk»ru*ijL  Tb4*fv  Im  Mimetinn^  ai^Myciated  a  eertain  amount  of  hypertr«ipli> 
i^f  1 1  a  re  anemia,  and  tonatinm  an  impeff eel 
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development  of  the  body.    A  positive  diagnosis  during  life  is  impossible. 

Aneurism  and  Atheroma. — In  early  life  chronic  disease  of  the  blood- 
vessels is  exceedingly  rare,  yet  a  sufficient  number  of  observationfi  hiTe 
been  recorded  to  show  that  even  young  children  are  not  exempt  from  this 
form  of  disease.  Sann6  records  the  youngest  case,  which  occurred  in  i 
fetus  bom  at  about  the  eighth  month,  in  whose  body  there  was  found  t 
large  aneurism  of  the  abdominal  aorta  just  below  the  origin  of  the  renal 
arteries.  Le  Boutillier  has  collected  seven  cases  of  thoracic  aneurism  in 
children  under  ten  years ;  the  arch  of  the  aorta  was  the  usual  seat 

Probably  the  most  important  etiological  factor,  as  in  adult  life,  is 
syphilis,  but  in  only  a  few  of  the  cases  reported  was  the  evidence  of 
syphilis  conclusive.  In  two  cases  there  was  general  tuberculosis.  In  at 
least  two  cases  whooping-cough  appeared  to  act  as  a  contributing  cauae. 
Aneurism  may  also  be  due  to  some  local  condition,  such  as  an  erosion 
from  a  bony  growth,  an  abscess  in  the  neighborhood,  or  to  embolism. 
The  symptoms  and  course  of  aneurism  in  young  children  do  not  differ 
essentially  from  those  of  the  disease  as  seen  in  adults. 

In  addition  to  the  cases  of  aneurism  referred  to  above,  we  have  found 
reports  of  seven  cases  of  atheroma  in  very  young  subjects.  In  Sann^a 
case  the  patient  was  but  two  years  old,  and  patches  of  atheromatous  de- 
generation were  found  in  several  places  in  the  aorta.  In  Hawkins'  case, 
eleven  years  old,  there  was  found  extensive  atheromatous  disease  of  the 
aorta,  subclavian  and  carotid  arteries.  In  Filatow's  case,  atheromatona 
degeneration  affected  the  arteries  at  the  base  of  the  brain,  causing  death 
from  cerebral  hemorrhage.  It  is  interesting  to  note  that  in  this  patient, 
who  was  only  eleven  years  old,  there  was  also  present  chronic  diffuse 
nephritis  with  contracted  kidneys.  A  similar  condition  of  the  kidneys 
and  arteries  was  observed  by  Dickinson  in  a  girl  of  six  years.  We  have 
seen  extensive  arterio-sclerosis  the  result  of  hereditary  syphilis  in  a  boy 
of  five.    Death  occurred  from  hemorrhage  into  the  lateral  ventricle. 

Embolism  and  Thrombosis. — Embolism  is  very  rare  in  early  life,  even 
with  acute  endocarditis.  The  emboli  are  usually  swept  into  the  circu- 
lation from  vegetations  upon  the  valves  of  the  heart.  The  symptoms 
which  they  produce  will  depend  upon  the  nature  of  the  emboli  and  the 
vessels  occluded  by  them.  If  they  lodge  in  the  brain  they  may  cause 
paralysis  or  convulsions;  if  in  the  spleen,  pain  and  swelling  of  this 
organ;  if  in  the  kidneys,  pain,  tenderness,  and  sometimes  hematuria; 
if  in  the  lungs,  cough,  sometimes  accompanied  by  hemoptysis  and  occa- 
sionally by  a  sharp  thoracic  pain.  If  the  emboli  are  infectious,  they 
may  give  rise  to  abscesses.  The  pathological  results  following  embolism 
arc  similar  to  those  which  are  seen  in  adults. 

The  most  frequent  form  of  thrombosis,  that  occurring  in  the  sinuses 
of  the  brain,  is  discussed  in  connection  with  Diseases  of  the  Nervous 
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Cardtnc  tlmmibl,  eiiperially  of  the  right  trido  of  the  boiH*  &re 
not  infnK)uinitly  fannd  in  [>atient«  d}  in^  from  curdiae  dt0efta«i«  pnemtsoniji^ 
and  oc'raHiuniilly  hImd  from  nthtT  fkvuU*  intlAmmntury  prfMt?«ifMi  and  icut* 
infectiouH  d ii^ciiM^s,  particularly  diphtheria.  ThtiH*  thrutnbi  are  in  moftt 
cm«(«  prcidnc^l  durinj?  the  la«t  few  hours  of  life»  or  jtiat  at  iht  limi?  of 
death,  and  are  of  ni»  rlinii^al  imfrirtanit*.  They  frt*ijuently  extend  from 
th<^  heart  tntM  the  largi*  l>hnMl-v(i)ft)H*li«,  partit  ularly  the  pulmonary  artery. 
Thrombosis  oeeaflionally  oectirs  in  any  of  the  lar|^*  Yaacijlar  trttiiki  in 
chiUlhocid  a#  well  ai«  in  adult  life* 

Thromhojnjt  of  thf  Intfrnal  Juguiar  Vein. — M,  Pa«tj?iir  baa  reported 
a  case  in  a  child  two  and  a  half  yean  old«  in  which  the  middle  of  the 
Tein  wax  filled  with  an  i»rjfnni)f:t*il  tliromhu.^,  and  the  lt»wer  portitm  ob- 
literated and  reduttHj  to  a  Jibruut*  mrd.  The  MvmptiUixfl  wen*  ^wtUitig, 
c<lenia,  aofl  eyatiii»ti«  of  tJie  fat^%  anil  dilatation  fif  the  facial  vein,  but ' 
not  of  the  e3dcrnal  jugular  Thert*  were  thifihin^r  of  the  fin|Eef«  and 
•denia  of  the  feet^  but  nut  of  the  arniA,  The  heart  wan  dilated  and 
hy[)ertrophied,  but  there  waa  tio  valTular  diaeve.  llu*  vyniptunis  had 
exii$tcd  since  an  attack  of  pneunt  litern  months  befora  dflalll. 

IVirom'ojfiV  of  thf  Vfna  (  i  .,  ,  ite  a  number  of  owieii  are  no 
reeonl  where  this  has  occurred  as  the  result  of  pri'mire  from  laigt 
abdwiiiuil  tuinnrjii;  it  ha^i  foltowtHl  new  yrmwllu  of  the  kidney  and  large 
ttmmm  of  tul>prculouf)  l}Tnph  nodes.  Ncurutter  and  Salmon  have  iw> 
eofded  a  eaiie  of  thrumboitjji^  apfmrently  of  marantic  oriicin,  in  a  cbtM 
■effQ  years  old.  The  thromlius  ftlk»fl  the  vena  cava,  ami  e]ttentb*il  to  th« 
origin  of  the  hepatic  veiu«  and  intii  both  femorals.  I>««tb  occurrrd  from 
tnbereoloeis.  In  Scudder's  case  (twTenteen  years  old)  tliete  was  appar* 
ently  obliteration  (pri*bably  mngi^nital^  of  the  inferior  tena  cmia;  there 
WWB  an  extensive  varinise  cMindition  of  all  tin'  alMlnminal  veina.  The 
aymptoms  of  thromliosis  of  the  vetia  cava  are  iwellinj;  and  edema  of  the 
feet — *ftmetimi*K  of  the  /tl  a  alls  and  tlie  gndn— Hind  fvry  graai 

dilatation  of  the  superiiv...  ^.    wmtnid  veins, 

ThmmbamM  of  the  Aoria, — A  rase  has  lieen  re]v»fted  by  Leofinld  in 
a  newly 'bom  child  who  was  delivered  by  vefstoci.  The  thrombns  waa 
of  i^eent  ori|;in,  and  filled  the  lower  aorta,  eitendinf  {ntn  the  femwal 
artery.  A  ease  of  thnimliosas  of  tin?  aorta  oemrrin^  in  a  fprl  of  Uiif^ 
leen  years  bait  Itern  n^fmrliHl  by  Wallia.  The  aorta  was  very  narrow,  and 
proliably  the  smt  of  syphihtic  diseaae.  The  thrombtia  extended  fram  the 
oriirin  of  the  rvtial  art4*ries  to  the  eellae  axis, 

TArvaiftosis  in  ^«  f>tsease#.^There  ia  oecaaionalfy  aMfi  in 

typhoid  fever,  but  n ..  ^^uently  in  diphtheria,  throanhoaia  of  aiMne  ol 

the  *ar]^  venous  trunks,  nsually  of  ooe  of  the  hywwr  afitraiflHa.    The 
ffymptimi  are  :  and  partial  paralyiis.     If  tha 
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CHAFTEK  I 
Tffr  rpfVf'^  n  fXf^AKrr  4Kn  CttiLDit^on 

WlllLi:  Q  t{w\\  or  ih.;  urint'  is  nf  inurh  ii\'«i  unportaDn*  iti  «»arly  life 
than  of  th^  nyniptoms  referable  either  to  the  digtwUve  or  nvpiritory 
ffjnttrm,  it  in  domrving  of  mnrh  nmr*  attiMititm  tliaii  U  hiut  pmrmlljr  n^ 
c^ivchK  In  infancy  e^peciiill?  it  ii  attentft'^il  with  aome  difficulty,  avini^ 
to  the  fact  that  it  is  br  no  mrans  ad  ea«y  matter  to  leenm  iMdHx  fpNTl* 
mcfti  for  cxamtrmttnn. 

Itetliodi  of  Collecting  Vriiit. — In  male  infants  this  may  bo  done  by 
placing'  thv  j^-nij«  in  tbe  n*Tk  of  a  «na!l  WtJr  or  te»l  lube  vbicb  Ifcw 
between  the  thi^hii,  and  ia  ifHnared  Jn  poaitioii  by  pieooa  of  tape  paaatiif 
oter  the  hip  an*I  *  neiim-    The  iirin^  of  fitnale  infanta  rmn 

aoniHimen  \m*  cmiI ]  i  « r  way  by  plaeuig  a  Mtiall  cup  or  a  largt^ 

xnonthed  bottle  over  the  vuha  and  boldiof  it  in  pbra  by  the  napkin  or 
by  piooaa  of  adhaaift  plaater.  A  plan  often  anooaaafnl  ia  to  put  Iho  infant 
upon  m  ehamber  afl^r  a  loiif  ileep.  It  abould  be  dtine  at  the  faialant  of 
waking  or  the  child  may  be  wakened  for  the  purpoae*  When  an  infant 
baa  not  Toided  ftir  one  or  two  hotira  the  appiicatioii  of  m  cold  band  or  a 
dotb  wruag  out  of  ive  water  to  tbe  abdooMO  or  tbe  botliKka  will  oaiially 
eatiae  eni|ttying  uf  the  bUdder.  A  amall  amoant  of  urine,  avlGrieat  to 
teat  for  albtimin,  may  often  be  obtained  by  plairing  ahKiflut  eoHon  oifor 
the  Tttlva  or  pi^nin.  TIm*  moat  certain  of  all  meana*  however*  ia  ealheler' 
tntion«  wkirhf  biiwvfer,  abonld  not  be  nsoorted  to  nnleaa  ahaolntely  nocee 
aary.  A  aoft^mbbcr  eatheler,  liaa  0  nr  T,  Anaricsn  aeala  (tl  or  II 
French),  ahould  be  need  for  infanta. 

Daily  Qitantity.^Thb  b  relattttly  moch  Urger  in  infanta  than  in 
older  ehiltlren  and  to  adnlta,  on  aoeoitnt  of  the  laife  amoitnt  of  watrr 
taken  with  the  food.  The  quantity  flncinatca  widely  from  day  to  liay, 
according  to  the  amonnt  of  fluid  food  taken  and  the  aetlfity  of  the  akin 
and  bowela*  The  fifurei  following  are  the  avengia  obtained  by  con- 
binJng  the  fiwolta  of  the  inteitifationa  of  Hclialianowa.  Cwmm.  Canierer, 
FoUak,  Martio-Uitge,  Berti,  Schiff,  and  Uerter, 

ili 
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Average  Daily  Quatdity  uf  Uriiic  i\ 


1 


Age. 


First  twenty* four  houns,  . . 
8^0f>iid  tweiilv-f<jur  hours. 

Three  to  six  Jays 

Seven  days  to  two  months . 
Two  to  SIX  mDDths ....... 

Six  months  to  two  years, . , 

Two  to  five  years , » .  » 

Five  to  eight  years 

Eight  to  fourteen  years .  .  , 


1 


Frequency  of  Micturition.^This  is  greatei 
diminishes  stiadiiy  afes  age  advaDces.  In  infa 
hours,  the  urine  is  passed  very  frequently,  oft€ 
h(uir,  while  during  sleep  it  is  retained  from  tt 
third  year  the  urine  may  be  held  during  sleep 
aud  at  other  times  for  two  or  three  hours.  Su 
ter  of  the  bladder  is  often  olitained  at  two  year 
au  earlier  period.  From  slight  nervous  disturl 
of  any  kind,  this  control  is  impaired,  and  the 
ehiMren  of  four  or  five  years  with  the  f requeue 

Physical  Cliaracter  and  Composition,- — Tlie 
is  usually  higldy  colored.  During  later  infancy 
turbid,  even  when  praetitally  normal,  owing  t< 
this  turbidity  often  no  amount  of  Ultration  wi 
frequently  the  turbidity  depends  upon  urates, 
few  days  of  life  often  shows  a  deposit  of  urates 
of  a  pink  or  reddish-yellow  stain  upon  the  nap 
urine  at  this  time  is  usually  strongly  acid,  hv. 
infaney  it  is  faintly  acid  or  neutral, 

Tlie  sperifie  gravity  is  higher  during  the  f! 
time  in  infancy  on  account  of  the  scanty  Buj 
usually  lowest  from  the  third  to  the  sixth  day,  1 
steadily  until  puberty  is  reached.  The  specifi 
quantity.  From  the  writers  already  referred 
are  taken: 


First  to  third  clay 

Fourth  to  tenth  day 

Tenth  day  to  sixth  month. 
Six  months  to  two  years,  . 

Two  to  eight  years 

Eight  to  fourteen  years . . . 


Microscopieally,  the  urine  of  the  newly  be 
many  squamous  epithelial  cells,  mucus,  granul 


LORDOTIC,  f)imi08TATIC  OK  C%CUC  ALBUMINUEIA  tlT 

acid  and  amorphoiin  or  cry«tiiUiua  tttntf^  and  atnorplioyt  biUntbiii  errvlala 
whiih  are  iuNoluble  in  urine  Dot  eoDtamiiig  bile  aiidw.  It  ia  not  ttDconi- 
rmon  to  find  hyalitie  and  cfen  in^anular  raKta.  Martin-Rugv  found  hyalint 
caiita  in  i\w  urim*  cif  fiiurtc*i*n  out  of  twentj-four  bealtby  uur»ing  infanta 
examineii  during  the  iiriit  wiX'k.    (Jranular  var^U  wen*  much  b-***  fnpquent 

T)u'  inor^^nnic  nalU  (\yhm\i\inU^,  cbUmdn,  fiul[ihatc»)  an"  all  (insteiit 

Ih^  tirino  of  the  newly  tiorn,  but  in  relatively  small  quantitiet,  in- 
an  age  ndvanen).    The  ealoring  mattifrt  are  ab^fi  Iww  abundant 

Albumin  in  often  present  in  the  urine  duriuff  the  6m  daja^  bu^ 
tiaiially  in  ttroall  amount.  Cnii«e  found  it  twentv-eight  timet  in  ninrty 
obeerTatioui  up<jn  hetilthy  infanbi;  ujiuatlj  the  quantity  wis  amalL 
amounting  to  traces  onty^  but  in  two  cmsea  it  waa  quite  large  upon  tba 
aeoond  day.  Tbiss«  ob^ervntiuns  are  confirmed  by  the  inraitigaticMii  of 
Martin-Rttge^  and  alao  of  roUak. 

Sugar  10  frequently  found  in  the  urina  of  beallby  infanta  during  the 
flr^t  two  monthit.  It  may  be  made  to  appear  in  the  urine  of  healthy 
infants  by  simply  incrmuiing  the  quantity  ingi^ttnl.  The  different  augmfi 
vary  h»  n^ganla  the  amount  whieh  irnn  be  taken  before  it  ia  thoa  dtin- 
inateij*  Accc»rding  to  Gr6«jc,  lactoea  appeata  if  tba  quantity  la  iucreaacd 
to  threi'  or  four  gmtm  pr  kilo,  of  body  wdflit;  i^ncoaey  only  wbea 
five  grams,  anil  maltoae,  not  until  seven  and  Mit«i*teiitba  grmma  par  kflo. 
afe  gtveit. . 

LORDOTIC,  ORTnOOTATlC  OR  C\*CUC  ALBUMIKimU 

This  cnndiiioo*  althoitgh  uucommoo  in  jming  dtildrvn,  ta  fm|aa!iitly 
aeenr  between  the  agea  of  atx  and  fifteen  yHira.  It  ia  raucb  tnofv  oouuimmi 
in  nialoa  tliaii  in  famalea.  A  iworrpot  but  betiign  albaiainuria  in  ebil* 
dren  haa  been  reeofuiaei)  for  many  ynui  and  haa  been  nefernil  to  numcr- 
oua  cauBoa  auch  9b  cold  bathing,  fatigue  following  muacular  exertion, 
dyapeptie  conditkma  or  a  diet  rich  in  nitfo|penaBa  food.  It  ia  doubtful  tf 
any  of  these  are  oC  etifdofiral  impurtanrr,  for  tht  eooditiiin  ptrriala  when 
their  influanee  ia  entirdy  elimtoaled.  The  moat  important  factor  ia 
^wndoiiblodly  a  methanieal  ooaw  Tba  albuminuria  ia  due  to  the  upright 
WlH^n  til  IN  b  not  anunwd  there  ia  no  albnaainuria*  or  the 
morvut  trace.  There  run  alao  be  no  doubt  that  lordoaia  playa  a  very 
if»  irt,  if  ihH  the  most  important  part    The  naj    "      *  raan 

i  tren  with  a  oanddamlda  dogree  of  brdoaia.    h  arts, 

by  pfodnctng  enngpatiun  of  the  kiilnajr  by  pitaiure  on  the  VMoeli  at  the 
(filria  or  otberwiaa  ia  wft  quite  rlcar* 

WU4 — Bona  of  the  patienta  oihlMting  orthoatatic  albuntnnnn 
ant  Well  ncuriibod  and  have  no  other  aigna  of  diaeaae;  the  nug 

r»  while  they  nay  ha  oomidaiid  btalthy,  are  not  v^ormw.     i  n«  y 
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arc  usually  anemic  and  rather  poorly  nourished.  They  suffer  fnii 
gastro-intestinal  symptoms  of  which  constipation  is  a  frequent  one  aod 
often  have  headaches  and  various  neuroses.  Cardiac  palpitation  ind 
vasomotor  symptoms  are  common.  The  trunk  is  usually  long  in  pro- 
portion to  the  hciglit  and  a  degree  of  lordosis  is  the  rule.  The  abdomen 
is  usually  prominent.  Sometimes  symptoms  of  angioneurotic  edemi 
have  directed  attention  to  the  urine.  Except  for  these  there  are  no 
symptoms  that  would  direct  attention  to  the  gen i to-urinary  tract  and 
the  condition  is  usually  discovered  in  an  attempt  to  explain  the  poor 
general  condition  of  the  patient. 

The  urine  is  usually  clear  and  that  which  is  secreted  while  the  child 
is  lying  down  presents  nothing  abnormal.  Shortly  after  assuming  the 
upright  position  albumin  appears  in  greater  or  less  quantity.  This  is 
serum  albumin  plus  a  substance  which  is  precipitated  by  acetic  acid  m 
the  cold.  Recent  studies  have  shown  that  this  is  probably  chondroitin 
sulphuric  acid  united  with  serum  albumin.  The  amount  of  albumin 
present  may  vary  from  a  trace  to  50  per  cent  by  volume  or  even  more. 
The  substance  precipitated  by  acetic  acid  is  never  in  large  quantity.  It 
causes  clouding  of  the  urine  or  an  appreciable  precipitate  but  no  more. 
It  is  sometimes  found  alone  and  always  when  serum  albumin  is  present 
The  assumption  of  a  markedly  lordotic  position  increases  greatly  the 
amount  of  albuminuria.  Infrequently  casts  may  be  present;  they  are 
usually  hyaline  casts  and  few  in  number.  They  may  occasionally  be 
associated  with  a  temporary  glycosuria  but  the  kidney  does  not  show  a 
greater  permeability  to  other  substances  used  for  renal  tests.  Evidences 
of  nephritis,  high  arterial  tension,  cardiac  hypertrophy,  etc.,  are  absent 

Orthostatic  albuminuria  is  not  a  dangerous  condition,  nor  does  it 
interfere  with  health.  It  disappears  usually  at  or  shortly  after  puberty. 
Occasionally  it  may  persist  well  on  into  adult  life. 

It  is  important  that  orthostatic  albuminuria  should  not  be  confused 
with  nephritis.  Children  are  not  infrequently  confined  to  bed  for  a  long 
time  and  placed  upon  a  rigid  diet  with  the  mistaken  idea  that  nephritis 
is  present.  If,  after  repeated  examinations,  it  is  found  that  albumin  is 
present  only  when  the  upright  or  lordotic  position  is  assumed,  if  a  sub- 
stance preci  pi  table  by  acetic  acid  in  the  cold  is  present  and  other  evi- 
dences of  nephritis  absent,  the  diagnosis  of  orthostatic  albuminuria  may 
properly  be  made. 

Treatment. — If  lordosis  is  present,  as  is  usually  the  case,  much  can 
be  done  to  prevent  the  albuminuria.  The  abdominal  muscles  should  be 
strengthened  by  appropriate  gymnastic  exercises.  The  children  should 
practice  assuming  and  maintaining  a  proper  position  in  standing  and 
sitting.  Exercise  is  of  value  but  prolonged  standing  should  be  avoided. 
If  the  lordosis  persists  in  spite  of  these  measures  a  light  form  of  appara- 


HtCllCXJUJBINriUA 


ilt 


ivM  tniiy  U*  worn  whit  h  pnn c^nUf  the  lardcitie  poriticm  but  ilm-.  not  inter- 
fere with  exerciiM?*     A.Hi*cH*iatwl  mtiditicm^  iudi  §m  mm'snin^  iM[i»ti|)«tioo» 
[And  the  various  Df!urD»€«  should  receive  their  appropriate  trealmeiit^ 


miMATlTRU 


Honatttria  is  ehararterixed  by  the  pre^enoe  of  red  bkod^ceUfl  in  the 
iirini%  and  ii«  to  In?  di^tinguijihed  from  bemoglobiniiria  whi»rc  only  blood 
pigment  i»  pre^nt* 

Hi^uintiirin  nuiy  rentilt  from  local  or  ftncral  caufea.  In  iiifaDc;  it 
may  be  due  to  new  growthn  of  the  kidney.  Such  henmrrhagva,  thtrnfli 
rare»  may  Int  abundant,  and  may  \m  Men  tiarly.  Hematuria  may  tirrtir 
alao  at  a  symptom  of  acute  nephritU,  eiipec*ially  that  iH^nifdii  aitng  MmrWi 
fever,  or  it  mny  r<**iiilt  from  the  irritation  of  a  tiilculu#  in  the  kidney,  the 
ureti*r,  or  the  bladder.  In  rare  ini^tanee^i  itit  mwm  i*  a  new  gniwth  of 
the  bladder,  and  it  may  \m  due  to  traumatism.  It  niay  aumelimi*  W 
lirtxluc^il  by  the  irritation  of  a  hijfhly  inmeentratwl  urine,  owing  to  the 
fact  that  too  little  fluid  h  taken.  We  om^  gaw  a  markeil  example  of  thii 
tn  an  infant  eight  monthii  old,  when  no  other  ex  plana  ti<tn  ttinld  be  found* 
Hematuria  ii$  occ-aj<(ionaIly  ieen  following  urie-acid  infanrtioiu  in  the 
newly  born.  It  may  al«o  ocrur  at  thia  age  aa  on«  of  the  fyniptisflia  of 
faepaia.  Among  the  general  cnusai  the  moat  important  are,  the  beniiir- 
[fbagie  diiH-aiH*  of  the  newly  bom;  the  hltnnl  dy»rra£iae,  sui!h  wb  icitrvjf 
purpura,  and  hemophilia,  and  iufc*rtJoua  diiasaaea,  partieulariy  typhoid, 
0earlet  fever,  influenza,  and  malaria.  In  mnal  of  tbaae  rajca  ihn*  antouni 
of  blood  paft^d  iji  «iinall.  Wlien  it  i»  large  it  may  appt«r  in  tlM>  nrtDe  am 
elear  blood,  or  at»  dots,  or  it  may  imjiart  ainiply  a  reddiak  iir  imokj  ndor 
to  the  urine.  The  color,  lioweTer,  b  not  ao  feltabk  aa  a  iiiii*foaeo|iic«l 
examination* 

Ijarge  hemorrhagic  an*  much  more  likely  to  nime  from  the  kidneya 
titan  from  the  bladder,  llie  iiratetief!  of  hbiod  eaala  ffiun  the  renal 
tiiliiilei»  or  largcf  enaa  frmn  tlie  ureter^  are  ciiitdfiatfe  rndcoee  of  Itie 
lenal  origin  of  the  hemorrhage. 

The  treatment  of  hematuria  *hotikl  be  dttecled  Ui  the 
vhich  it  depcnda.    In  isLfaiii^  acftrry  eapemllj  aboeJd  not  be  o« 


mMOGuwminEiA 


In  thi^  eoBilitioii  hbod  pigment  appean  in  the  tuine  in  largif  cpian- 
tity,  but  reil  bluod-vrlU  are  Hrry  few  in  nnmlirr  or  are  alaapnt  altogether* 
Itt  ■etere  caaoi  the  «rine  may  be  almoal  black.    There  ia  eootmonly  a 
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smaJI  anioimi  of  alhimiiiu  Tlu,s  cTniclitinii  niM) 
appeanmre  of  graiuilos  of  iiifi^TiieTit  under  thf  mi 
tc'tit;  the  most  conclusive  meaua  of  dingiiosis,  hov 
scope. 

Epidemic  hemoglolnnuria  (Winekefs  disease 
scribed  in  the  chapter  on  Diseases  of  the  XewlyJ 
may  be  due  to  certain  poisons,  as  carbolic  acid  | 
to  certain  infectious  diseases,  as  scarlet  fever,| 
syphilis,  or  erysipelas. 

Paroxysmal  hemoglobinuria  occurs  in  child! 
exeedingly  rare  condition.  In  most  of  the  recol| 
a  history  of  syphilis  and  the  Wassermann  rcacti^ 
is  now  regarded  as  a  syphilitic  affection.  Parol 
exjxisure  to  cold,  by  chilling  the  surface  of  ih4 
niersing  the  hainls  in  cold  water.  Yigorous  an 
dicated.  U  is  not  yet  clear  that  it  is  always  ent 
however,  greatly  improve  the  condition.  For  1 
books  on  general  medicine  should  be  consulted^ 


PYURIA  I 

I 
Pus  in  the  urine  may  exiBt  as  an  acute  or 
either  case,  in  a  chikl,  it  is  much  more  likely  to 
the  kidney  ihnn  from  any  other  source.     It  n 
any  part  of  the  geiiito-urinary  tract^ — the  kidnej 
the  bladder,  the  urethra,  or  the  vag-ina.     Sonv 
outside  source,  as  when  an  abscess  from  perin 
caries  of  the  spine  opens  into  the  urinary  tract. 
Coming  from  the  pelvis  of  the  kidney,  pus 
dition  is  an  acute  one>  pyelitis,  pyelonephritis, 
chronic,  it  may  point  to  renal  tuberculosis  or  ( 
pus  in  any  of  these  conditions  may  he  quite  la 
and  usually  acid  in  reaction.    It  contains  many 
sitional  variety.     A  urine  containing  much  p 
It  is  rare  that  pus  comes  from  the  ureters  e 
congenital  malformatitnis  or  the  impaction  o 
bladder  is  not  usually  in  large  quantity,  and  n 
The  urine  may  he  alkaline  or  acid  in  reaction 
the  sym]itoms  of  vesical  irritation  or  of  cysti 
genital  tract  is  rare  in  children,  and  its  causei 
by  a  local  examination.     When  the  cause  of 
an  abscess  into  the  urinary  tract  there  is  g< 


P 
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pimrs 


Anee  uf  imt!i  in  lar^*  mmmnL  Thr  {i>tiriit  U  imtiaUy  in  i^Hi  fiurt  af 
Hhori  duratiuu,  |K)H«iihly  uuly  a  few  iUy»^  anil  it  tuny  tliMiifw^r  quito 
ripidly. 

The  nuttifi^  uf  the  infc^ion  c^nti  bt*  cleterniinc^  uuly  hy  culturei  nmde 
from  a  caihetiTizod  speeinieii,  TbiJ  iDfomuitiuii  im  nf  contfidcmble  aid 
both  in  duig:tir>#i4$  and  pmgrncntiit. 

The  treatment  of  pjaria  dependa  allogelber  upon  ita  caiiae.  Iin- 
proveoK*ni  in  i\w  ^vTiiptoniii  KuiaetimiM  tc4lowif  the  um  nf  heioamatbjrl* 
enamint  which  may  be  given  in  doaca  at  from  fiva  to  leu  gmma  thrai 
times  a  day  to  a  child  of  Bve  yeati. 


ANTJIIU 

By  thja  term  ta  meant  an  amwt  of  tba  urinary  aaavtmi*  To  that 
form  which  iiccorft  tn  the  coufR*  of  rrnal  dtaraiaa  itia  term  *'iitippna* 
iion^  in  generally  applied.  Anuria  ia  to  bi*  mrefnlly  diatinguialiiid  ffom 
retention^  from  the  f^^anty  ^H^^retion  wliiih  ucctira  vhanairaf  food  ia  r^ 
fu«etl  or  withheld  on  aecxiunt  of  illnetiid,  and  aUo  from  that  whiek  acfiom* 
panics  acute  diarrhea,  with  hr^,  watery  dtachaign^  Annrta  ii  aomii* 
timtia  mH'u  in  tlu'  newly  lM>rn,  where  it  de|i«ndtt  iipofi  mnm  malfurmatioB 
of  the  genital  tract ;  or,  more  frequently,  upon  urie-acid  infarctioiia  in 
the  kidnevtc.  The  ftnct  urine  pa^tMi^d  after  fturh  an  atta<*k  ia  irrry  oftm 
highly  acid^  and  may  contain  an  abundance  of  urie-add  mratala  and 
]argi*r  maaaea  rii^ible  U*  the  nakod  eye.  Otli«r  casta  admit  of  oo  aucfa 
expiandtion.  For  the  time,  the  st^cretion  ap^  -  *  *^  —ipletely  ar- 
re#tiHi,  a«  the  hlailder^  lioth  by  palpation  and  «  fuuud  to 

be  empty«  Thin  ecmdition  ta  vi^  uoeomRMMi  in  iiifaocTt  and  it  may  coo* 
tinuc  fc»r  from  twelve  to  thirty-six  bottra.  So  loitf  aa  infanti  *PP<^nr  to 
be  (HTfi«itly  uonual  in  erery  other  rvspvrt,  the  anapsnaion  of  the  unnarr 
aerrotioD  even  for  twenty*four  biiura  tiei<d  eicite  no  anxiety^ 

The  trtiatntent  conitiata  in  tbe  ailministration  of  ilm  aoelate  or  citrate 
of  potaah,  and  plenty  of  water.  To  a  iiewly«boni  Infant  oot  frain  of 
tba  dtrate  of  potaah  may  l«  giten  eter  boar  or  lwo«  tn  watrr^  until  tlie 
itrinary  fteiTPtion  ti  «ataidi«lied«  whteli  will  unially  he  in  its  or  aighl 
boura.  If  the  urine  ia  very  highly  arid  and  alaina  the  napkiiiB^  the 
potaah  ahould  be  ctintinoed  for  tefcral  dayiu  Hot  fomoitatiooa  ovor  tho 
Udnayt  may  ha  1 


DIABETES  IKStPIDlTS  (rotnTRU) 

TUa  Ii  a  rhioiiir  dittmaa  diararteriavd  by  tlw  a&etvtioct  of  •  fory 
kffa  amoimt  of  pate  urine  of  low  0|ieeific  granty.    It  ia  inTartaUy 
by  pidydipaia,    l*he  diatoea  ia  a  nrv  one  In  cUldiWD. 


mz 


D1SEA8KS  Oh  TUK   LmOGENlTAL 


Etiology. — Of  eighty-five  casos  folk-clcil  by 
ill  childTeu  iintler  ten  years  of  age  and  niiii/  ini^ 
crts's  rollfetHiii  of  ^evenly  vn^c;^,  the  (li^eaR*  l>e| 
dreii  before  ten  years,  and  in  sieveii  during  iofa 
begins  soon  after  birth.  Males  are  more  frequent] 
and  in  eertain  eases  heredity  is  an  iriiiKirtant  fact 
a  remarkable  example  of  the  disease  existing  i 
single  faniily.  Falls  or  blows  upon  the  head,  d 
tumors  of  the  brain,  and  ehroriic  hydroeephalns,  a 
dated  with  diabetL-s  insipidus.  It  sometimes  ] 
infeetious  diseases;  hut  in  many  cases  no  cause  i 
The  assoeiation  of  diabetes  insipidus  with  lesions 
jias  lung  been  observer!.  More  reienlly  this  sym| 
with  lesions  of  the  pituitary  body.  Since  one  of  i 
of  the  base  is  ehronie  svphilitie  meningitis,  gypl 
a  possible  etiologieal  faetor.  It  is  altogether  pr^ 
quite  distinct  causes  may  produce  diabetes  insipif 

Symptoms. — The  quantity  of  urine  is  enori] 
even  that  in  diabetes  mellitus.  From  five  to  tw 
passed.  The  nrine  is  pale,  the  8|>eei(ic  gravity  f 
it  contains  neither  albumin  nor  glucose.  In  a  f< 
inosite  (muscle  sugar)  has  been  found,  Eestrid 
taken  causes  a  very  marked  diminution  in  the 
intense  thirst  leads  patients  to  drink  enormou 
fluids. 

Nervous  symj>toms  are  ut^ually  present.  1 
sleep  from  the  frequent  micturition,  paljdtalio 
other  vasomotor  disturbances,  headache,  restl 
There  may  be  incontinence  of  urine.  The  bla< 
cnnrniously  distended.  In  one  of  our  cases  it  \u 
reached  above  the  umbilicus.  The  skin  is  pale  a 
is  scanty.  The  general  health  may  not  he  nil 
cases,  however,  it  is  atfected,  and  there  may 
of  malnutrition,  and  even  neurasthenia.  If  it 
their  growth  is  generally  retarded.  Tlic  appeti 
good  but  anorexia  may  be  marked.  The  temper^ 
subnormal.  The  course  of  the  disease  is  indefii 
and  may  last  for  many  years,  death  taking  place 
tions. 

Prognosis. — Occasionally  a  patient  will  recn 
the  chrunii*  casts  in  whit  h  tht*  disease  is  wadl 
controlled.     The  prognosis  is  especially  had  if  tl 
i'jKis  of  the  digestive  tract  or  organic  brain  di 
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Biagnotit. — This  is  cattily  made  fnun  tiio  two  marke<l  symptoniSy 
cxcvssive  thirst  and  ]X)lyuria.  From  dialn^trh  mrllitUH  it  'i»  easily  dintiii- 
^uishtnl  hy  the  lower  Kix»fiiie  gravity  and  the  al)iit*nct^  of  8U^r  from  the 
urine.  In  older  chihiren,  chnmie  nephritis  with  eontraete<l  kidney  may 
l>e  ("onfounded  with  it.  lU  (K-eattional  asMM-iation  with  syphilis  nhoiild  be 
rememlMTed  and  a  Wassermann  tc^st  made  as  a  puiwihie  basiH  of  treat- 
ment. 

Treatment. — Fluids  should  be  mmlenitely  restriete<l.  It  is  a  serious 
mistake  to  nnliu^'  the  quantity  of  flui<is  t<M)  murh.  since  the  drinking  is 
not  the  cauM*  of  the  diuresis.  The  diet  shouhl  In'  simple  and  nutritious. 
The  general  treatment  should  l)e  direettnl  to  the  condition  of  nuilnutri- 
tion.  The  <*lothing  should  be  warm,  and  a  mcMlerate  amount  of  exercise 
should  he  allowed.  Drugs,  in  most  coast's,  art*  of  little  use.  Rromids  and 
iK'lladonna  continued  for  many  months  art>  ciaime<I  to  be  of  value.  Co- 
dcin  too  is  said  at  times  to  cause  dei'ided  improvement.  It  is  doubtful 
if  the  pros|H'(*t  of  cure  justifies  its  use  for  a  pmlonginl  time.  Treatment 
must  U>  continued  for  nuinv  montlM  to  be  of  anv  value. 


CHAPTER  II 

DISEASES  OF  THE  KIDSEYS 

MALFX)RM.\TION8  AND   MALPOSITIGNS 

Malfokmations  of  the  kidney  are  not  infnH|uent.  In  seven  hun- 
dn^l  ami  twenty-six  ci»ns4»<utive  autopsii^s  at  the  New  York  Infant  Asy- 
lum null f«>rmat ions  of  the  kidney  or  ureters  wcn»  met  with  in  si»venteen 
(jisrs.  This  d«»cs  Hot  n*pr.*s«'nt  the  actual  fnH]uen<y  with  which  they 
o«t  ur.  for  in  aiwnit  half  that  numlMT  of  autopsies  in  two  other  institu- 
tions only  a  >inirlc  example  was  S4vn.  .\<ltling  to  the  castas  mentiomnl 
t\u.  otlirrs  s«i!i  els«'whcn'.  th«Te  are  twenty  c-hm's  of  renal  malformation 
of  \^hirh  wi*  havi»  notes,  <'lass<il  as  ftdlows: 

Fu*'ion  of  tin*  kidm'vs,  or  hors«»sh»H»  kidney 4  <tise«. 

Su|Hrnnmrniry  untcrs 4      *' 

H\«lninr|ihn»si^  (alone) 8      *' 

(  on^'ciiital  cN^tic  kidney  (aliuie) 2      '* 

ll\«in»n»  pliro>i«»  and  <  \>tir  kidney 1  <'ase. 

SinL'le  kidiu'V 1      ** 

In  all  malformations  the  left  ki«iney  is  nun  h  nion^  fn^quently  affected 
than  the  n^'lit.  the  pro|M»rtion  Uing  nt*arly  two  to  one.     Malforniatioiia 
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are  more  often  st^eii  in  males  tlian  in  females. 
ditions  are  of  clinical  importanc^e — viz.,  cystic  4 

nepbrosiji. 

Cyitic  Kidneys, — Two  varieties  of  this  mall 
In  one  the  vy^i»  are  few  in  nuniljer  and  large;  in 
iiuinerous  and  s<nialL  When  tlie  cy^tf^  are  large  t 
the  ahduininal  cavity,  even  interfering  with  the 
tonditiofi  is  generally  bilateral,  and  the  patieii" 
The  more  common  form,  that  with  graall  cysts 
as  a  rule.  The  organ  often  h  not  enlarged,  and 
than  normal  The  surface  of  the  kidney  is  sfa 
which  usually  vary  in  sixe  from  a  pin's  head  to  tl 
organ  may  consist  of  nothing  but  a  mass  of 
loose  connective  tissue^  In  other  cases  the  eygti 
much  renal  tissue  remains.  The  cyst«  are  fom 
the  uriniferous  tuhules  owing  to  occlusion,  whi 
opment  of  the  kidney.  The  large  cysts  are  r 
luniore;  the  small  ones  usually  give  no  s}Tnptc 
childhood  and  are  found  accidentally  at  autopsj 
otlier  diseases.  In  either  form  uremic  svmpti 
iijsutlicicni  quantity  of  functionating  renal  sut 

Hydronephrosis. — This  renal  lesion  in  a  mi 
conmion  at  autopsy  when  no  physical  signs  or  sy 
during  life.  In  more  severe  form  it  is  associates 
formations  of  the  organ  such  as  horseshoe  kidne 
may  niJevi  one  or  tioth  sides  and  be  found  in  ' 
Hydroncpbrosis  is  undoubtedly  the  result  of  son: 
flow  of  urine  from  the  kidney,  ureter  or  blade 
may  be  very  difficult  to  demon Htra to.  Obvious  c 
are  stones  in  the  kidney,  ureter  or  bladder  and  p 
tract  by  tumors. 

The  ureter  is  generally  dilated  to  a  diamete 
one  half  inch  and  it  may  be  so  large  as  to  be 
intestine.  Usually  the  ureters  appear  much  el 
the  pelvis  and  the  calicos  of  the  kidney  may  b 
greater  part  of  the  kidney  may  be  destroyed, 
eommunicating  pockets  surrounded  by  a  thin 
After  a  time  chronic  nephritis  usually  develops, 
kidneys,  even  though  the  hydrfuiephrosis  is  uni.^ 

If  hydronephrf>sis  is  nnilaterttl  there  may  b« 
dilatation  of  the  pvhh  of  the  kidney  has  rea 
form  an  abdominal  tumor.  In  most  of  the  ease 
tion  has  been  noted  between   the  third  and  tl 
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tumor  may  b<?  situati^I  in  the  lumbar  n^irton,  or  it  may  fill  the  aMaimsii. 
It  18  vyAk\  itjid  may  Ih?  rrmfntindcil  with  a  ilt^nnoid  rynt  of  the  ovary. 
On  a^piratiuii  a  fluiil  is  nitliclrawti  which  may  W  Hear,  or  nf  a  hmirnbh 
ccilcif,  and  ri.TOf;^iixe<]  ia»  urine  by  the  fitct  that  it  routaiiia  urati^  and 
urea.  After  aspiration  the  nritie  pa^^'il  i*tr  urethram  may  he  bloody. 
Aspiration  afTord«  only  tcniinirary  n»lief.  w§  tlic  tumor  quickly  rvfilta. 
The  treatment  in  iturpcai  When  the  other  ktdu^  ta  normal  iie]ihf«cloi]iy 
ofl^n  results  in  a  pcTmancnt  cure. 

Doable  hyilninephroiia  ocfurn  murh  more  fr<^U4*utly  in  tlie  male. 
In  infantft  and  youn^^  ehtklrvn  it  nut  infrequently  rauM«  a  tlefiuite  and 
eJmrai"ti»ristie  group  of  symptom*.  It  nmy  be  found  in  iufauUi  a  few 
weeks  old  or  throuphout  ehildhoiMl.  I>ouble  hydfonrphroina,  bowerer^ 
i«  ^vnerally  ai%t$oeiuted  with,  or  retulta  in»  auch  changva  in  the  kidirayi 
that  the  patieut4$  die  duringr  infancy. 

Hie  cauae  of  double  hydronephrmta  ii  uaually  to  be  fouud  in  the 
poati^rior  urethra.  Wliile  ai*venil  ahnnrmalttiefi  hsfc  biHm  de6i'rttM*«l  tb? 
moat  common  one  i»  an  ejy4:geration  of  tiie  normal  folda  of  uiuetma 
membraiac  Uiat  lead  from  tlie  veruniontanum  to  the  wall  of  the  urethra. 
Tbeae  foldfi  are  luimetime^  V   '  '  '   '    iid  an  aituated  aa  to 

midce  a  diaphragm  aiTDiM  r  **  ta  uauaDy  a  f^iall. 

alit-like  opening.  Thene  ta  thua  prodm^l  a  gnsat  cibataAtle  to  the  pawajgr 
of  uriuff*    The  ch^r  '    .  r!  in  the  bladder,  areten  and  kidney  an* 

Tery  extenaire.    1  r.  mueh  tnrfcaasd  in  fliidcneaa  but  t«  not 

dilated.  The  walla  of  tha  bladder  may  bii  aa  much  aa  a  i|Qarter  or  a 
third  of  an  inch  in  Uiii^knejtiu  The  uretert  are  greatly  ^  "  '  md  are 
often  an  inch  or  more  in  diameter.    They  are  tortu^mii.  Mill*  are 

thtckeninl  nod  thrown  into  frdtK  Thtf  kidneya  arr  beresaisd  to  081%  due 
entirely  tit'     '  *  '  *     ""  thtti,  the  rmial  aubntmnce 

mav  U*  hi  la  mat^a  of  dilated^  nun** 

munii!ating  rysti*  d  by  a  nhrll  of  rraal  tiflme.    Tint 

atr  ^  tiahableu    Sermidary 

it  I  hladder»  wielera  and 

kidne)*!  may  C30iitain  pua  an<i  there  may  be  alMeeaaea  in  the  auliitanev  of 
the  ktdnajr.    An  ejcoriltrnt  fsmmple  of  thin  nmdH  '       ^L 

The  dmmai^  to  the  Udoeya  may  be  to  great  thut  rtly 

after  birth.    When  it  la  kaap  life  may  be  proloniM  for  mootha  or  yeatv* 

Tbo  hietofy  it  At  tinw  quite  charartrriatic.  There  may  have  bien 
difllciilty  in  mriiiatiao  and  dribbling  of  untie  from  birth  or  it  nay  mil 
bsre  bean  noticed  ufitU  tlie  diild  wia  a  y«ar  iir  two  obi,  or  [irrhapa  even 
later.  With  each  attempt  to  |iii»#  uritw  '  tnall  quantity  la  expelM 
after  miai4i  ctratning.      Ksamination   •  abdomen  abowi  m   lrm« 

ftolmhir  maw  in  the  hypociitrimi  whi4*h  npmatiia  even  after  ttrtnatiiMi. 
LendiQg  up  from  thia  into  the  loiti  no  endi  aide  tbeie  umf  ofteii  be  fall 


Fig.  M, — CoNaENiTAL    HYDicoMi;FHiiOHf8,    Uilatei>    Ua 
Bladder.     (Fr<jni  ti  child  one  tiion 

Changes  iu  the  urine  may  not  he  pre8ent  t 
advanced.  There  ifiay  he  all  the  symptoms  of  ch 
when  infeetiun  of  the  c^eiiital  traet  weiirp,  there 
of  pyonephrosis.  The  eonrse  is  nsiinlly  progi 
damage  to  the  kidneys  takes  place  nntil  dt^ath  r 
getijndnry  infertion,  <jr  from  some  ijiternirrent 

The  troiitmeiit  is  smgieah     The  ohi^truetiot 
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thti  ii  dooe  eirly  before^  e:itpnsi?e  t4tAfij*i!«  in  Ihf*  kiflneyii  have  tmken  filK» 
life  may  U»  intlcfinilely  prolon^nL  W**  have  liiul  two  {tatiHiln,  thrw  and 
four  year8  of  ag«^,  operated  ujMm  witli  verj*  ^tUfai^tory  raiulUL 

Moyable  Kidney* — Thifi  ia  a  rare  i?oi)f1ition  in  young  ehUdren. 
Coruhy  hii^  cttlliH  tt'd  I'ightet^u  etwt,  of  wliirh  mtt%*n  wvrt*  in  i^irU  ajid  liro 
in  boys.  Movable  kidney  was  ret-oi^nizecl  before  the  tenth  year  in  eight 
caii^a,  and  in  two  u(  them^*  licfore  th«*  fmirth  munlL  It  iia«  Im^n  aairiWd 
to  too  long  a  petlirle,  whirh  may  l*t?  mnp^nital;  aluo  to . preitiiitre  frooi 
abdominal  tumorsi  and  to  injury*  The  mof^^t  inijmrtaut  t^ymptoinfl  are 
paroxysmal  pain  nhtrh  nmy  folli»w  rxertion,  and  a  tm>vabli»  laniar.  A 
twiist  in  the  ureter  may  produee  hyiironephroaiav 
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These  consirt  in  a  dqK)*u  m  tn*'  mtui^mu  nn  .  i-    .    ,-^f  ^i^ 

actd  or  of  amorphoan  or  rr^^tallini'  urnti*3<;  u-  •  m  an» 

affected,  and  all  the  p3TamtdB  of  eiieh  kiiloey.  The  mlarrtioiii  appmr 
to  the  nnk^l  eye  an  fine,  br  '  "w,  fan-diaped  ftriae.  AMPctaled 
with  them  there  may  be  gru.  ir»  of  uiicHidd  ialta  ill  the  pelfia 

of  the  kidney,  and  cornet une«  endeneea  of  f!atjirrhal  inAammation  of  the 
pelviit,  ineludiug  even  the  prMmre  nf  bkuKt  Tbij  eomlilioii  probably 
oceurB«  to  eome  degree  at  \msU  in  nearly  aJI  infanta  during  the  firvt  tea 
days  of  Hfe^  It  wa«  formerly  iinp|if»v>d  that  I  be  dt^nH-ery  of  tbeae  ap- 
paaraocseB  wm  pr<H>f  that  m\  infant  Imil  brmtluHl,  and  a  ecitaiii  oaedim* 
Icgml  importaiK\*  was  then*fore  attat-heil  to  ttietn.  Thia  ta  nov  known 
not  to  be  the  eaae,  ^  they  are  numrtimi'si  found  in  «lill*bom  infanta. 

The  rause  of  tfn  '  tiun  i»  the  excretion  of  urie  add  helore  tbiire 

la  nufllcient  water  t<  <-  it,  «)o  that  the  cry^taU  are  dtpoiited  in  the 

tubes,  rric-acid  infantiona  are  foond  ehtefly  in  diildren  dying  before 
the  end  of  the  i>eenrA)  «^*ek,  although  il  t^  not  nncommiin  to  §Ht  than  aa 
late  aa  the  third  or  fourth  or  evHi  Uk*  Kiitli  miintb.  In  moat  of  the 
caiieiK.  aa  the  urinary  Mrretion  bocomef  more  abundant,  the  defioaiti  art 
washed  out  in  r  and  appear  a^  bftiwri   '       ^  ^ir  piak  ataino  npni 

the  napkinii*     li  hb  may  gire  riiie  to  a  tiflaniiBntinn  of  tho 

renal  tubulea,  hut  tery  rarvly  In  nny  poriona  lisaioo;  aometimea  they 
.naiain  a^  deporita  in  the  calim  or  the  peiri*  of  the  kidney  or  in  the 
Uidder,  fomtitig  tba  nneld  of  cskiili.  Thl*  symplmi  In  whkh  they 
gjfe  riie  are  mainly  iranty  urlnatinn  during  the  firpi  w«ek  of  life*  and 
ocftitf'     ''  tlie  ftrvt  day  or  two,    Sometinao  there  ia  etidaace 

of  ae? I  r  ^  ,       .     ' »  iii^y  be  prrprnt,  and  tliere  ia  the  atain  npan  the 

napkin  aln^dy  n*ferrecl  In.  The  treatment  ia  In  gite  wal^  frvely  and 
•ime  alkaline  diurKir  am^t  aa  ritrale  of  pi>ta«ih.    One  grain  abooM  be 
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I  ererjr  tva  hoani  ontil  tiit  i 
mU  be  within  tw«9i^*lBiEr  1 


CHBOKIC  CONGBBmON  OF  THH 

Tbif  remlti  from  tnterferaice  with  tint  n 
kidDcy*  and  nmj  be  csnacd  bjr  cmigeniul  raalfa 
eiae  of  the  hmru  ehrank  ImiocbopiieiaiiciiiJA  ai 
bj  the  pKtmmre  of  iinjr  ibdomlml  ttnnor  upon 
or  the  resiftl  TeiiuL 

The  kidnejfi  ere  gtmerally  enlarged^  finner 
eal'fred.  All  the  ctapUlerj  r^^s^^  are  §woU«n  aif 
and  tbdr  walU  aj«  thickened.  In  addition  to  ti 
marj  diibtn«r,  the  amount  of  urine  paaBod  is  nn 
epeeific  gravity.  Albumin  an«l  ca^gFta  are  genera 
eouKtaiit.  The  trratment  i^hotild  be  directed  toi| 
tion,  and.  in  addjtirm.  an  effort  i<hould  be  made  t| 
urine  by  alkaline  diuretk:i>^  caffein^  digital i$^  and 
theobromine 


ACUTE  DEGENERATION  OF  THB 

In  the  Rucf-eeding  pages  devoted  to  the  kidi 
tion  in  the  main  has  Urn  followed. 

In  acute  degeneration  of  the  kidney  the  prii 
in  the  epithelium  of  the  tubwles.  It  is  exceedin 
fntiey  and  in  rhildhood,  being  found  to  a  greai 
aiitopHies  upon  patientfi  dying  of  acute  infectioui 
nmrki'*]  in  macf^  of  gr-arlot  fever,  diphtheria,  and 
It  may  be  found  in  any  disease  characterized  by  \ 
lure,  and  it  in  tlie  ejcplanation  of  the  eases  oJ 
njuiuria,  Tlie  raUv'^e  is  in  all  probability  dire< 
tbi'lium  of  the  tubiiles  by  the  toxiui*  eliminated 
al80  Ih-  induced  by  irritating  drugs,  guch  as  canthi 
Home  writers  tbe*jc  cages  have  been  classed  as  exai 
bfiKe  the  gri'iit  distrcfmuey  which  existi^  in  sta 
frefpiency  of  nephritifl  in  the  different  iofectioug  < 

The  kidneys  arc  ui*ually  slightly  enlargerl, 
normal.  On  flection  the  cortex  may  be  gomeii 
Hi  might  tubules  marked  hy  yellowish-gray  line* 
commtudy  J^pokcn  of  as  cloudy  swell iug.  The  k 
congesteiL    T\w  microscope  shows  a  granular  de| 
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Ititm  of  the  tuhult'H,  find  wlieu  m^ere  thin  nmy  be  ftcctympaintNl  hj  iL-ongm- 
tioD  ftod  Mh-  rxudiiliriii  of  iM^riinu 

Acui^  deffeneratioii  of  the  kidneys  gi^i»  riae  to  ao  ■jroiptom*  in  addi* 
tion  to  tlulf^!  of  the  urfginiil  di^'Hite.  except  the  apfH^iirmneo  of  m  tnodimto 
umtmiit  iif  ftlbuiniii  m  tlie  urine,  with  «  few  hyftliue^  (rmniilmr,  or  ept* 
thelial  casts.  It  can  not  be  said  that  i^uch  a  c^ooditioo  adda  mnrli  to  the 
dangttr  frum  the  original  diaeaae.  In  i%»e^  that  recover,  the  oondittoo  of 
the  kidney  Ijceomca  entirely  normal.  The  develppment  of  the  lyniptoiiia 
of  driceiieraiion  of  the  kidneys  in  inf«^*tiouii  diM^aKea  cmlU  for  no  fpccial 
troatment  beyond  a  contintiance  of  the  fluid  diet. 
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Keut4i  Iiiiaialitial  Nephritis;   AciiW  f^ttd«tiw  Kepbiitia;  Qlocoeruloaeplihti*; 
Actitc  Bhichia  IlmauH*.) 

Etiology. — This  variety  of  nephritia  occum  apparently  aa  a  primary 
disea««  hoth  in  iiifant«  and  in  older  rhildntL  MiMrt  9nch  caaea  are  on- 
dinihti*<11y  of  iiift*<'tiou»  origin,  ahhuuArh  the  pcvint  of  entrance  of  tlia 
infection  it  may  be  difficult  or  impuanible  to  determine.  Acute  diffuaa 
nephritijK  i«  very  frequently  aeoondary  to  the  amte  inf«rtiatta  dtaawMa, 
eapecially  to  ^larlct  fever  and  fliphtheria.  It  orouiinnally  fulkiwa  mmilra, 
varicella,  enipyenia,  typhoid  finer,  acute  diarriK*al  ditiesaea,  pneomooia, 
meuingiiia,  influenxap  and  malaria.  It  U  the  rbaractertitic  rarielT  of 
aecnndary  nephritiit  mvurring  in  wven^  ieptic  limditioni.    Siiin^  i 

exhibit  a  prediiifNJttitiou  to  thU  di^am.^  ami  deveUip  arote  neplt.'.^p-  <^.iii 
almost  any  infectiotiB  dtseane,  however  mild,  which  they  contract  The 
exciting  eaiux*  of  the  inflammatiun  m  in  M»me  (m»e*  the  irritation  ffofla 
toxins;  but  luually  there  ia  tu  additton  the  entrance  nf  pathogenic  orgu* 
bina  carried  by  the  circulatiotL  Thua  in  pntit-i>t*ariatinal  nephntti^  of 
which  the  one  under  coDRideration  19  the  characteristic  form,  the  catiae  ta 
now  gvtiafmlly  admitleil  to  be  thr  tnxina  of  the  primary  dtaeaae,  to  whieli 
im  mmj  rtaea  ia  ailded  inflection  by  the  alrrptocooetui.  Whila  netthrilia 
ia  mora  frequent  after  arvrre  attarka  of  acartH  fever,  it  may  occur  after 
thoaa  which  are  very  mild,  even  when  patients  have  been  kefit  in  bad 
tlnvaybciut  the  diaeaar.  llie  frequency  of  nephritia  aa  a  aH|tiel  of  aearkl 
ft ver  variea  mtR*h  in  different  epidemtca ;  the  avisnge  if  from  iii  to  ten 
per  cent  We  have  aeen  two  cmaei  of  amt«  nephritti  In  infanta,  th^ 
apparent  canae  of  which  wan  the  irritalton  of  a  highly  nonemtrvtad  nrin* 
Thia  wna  tb«  rtKult  of  the  infanti  taking  for  a  long  time  tafj  little 
food  and  alrooat  no  water, 

--In  Mvere  oa»^  the  kidn^^yv  are  uauUy  enlaifed,  ioft.  and 
Tim  cwpattki  b  noQ^dben?nt    The  eortei  ia  tliidaned«  either 
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reddened  or  pwle ;  frequently  it  is  motlled  with  r 
of  email  lieniorrlia^es.  There  m^y  be  rongesti 
or  the  pyramids  may  seem  unusually  red  hy  eo 
thickened  cortex. 

All  the  structures  of  the  kidney^ — glomeruli, 
iiiterj^titial  tissue — are  involved  in  the  inflanimi 
covering  the  glomerular  tote  of  capillaries  are 
They  have  frequently  uinlergoiie  fatty  degenerat 
lining  Bowman's  capsule  may  undergo  the  sann 
a  lesser  degree.  The  .space  between  the  capsule  j 
exfoliated  epithelium  in  considerable  quantity, 
minous  (granular)  exudate,  leueoeytes,  and  red 
epithelium  underg<)e8  alhuminons  and  fatty  d^ 
qiianmte.  Thus  the  tubules  may  contain  epit 
red  libKirl-cells,  leucocytes,  anil  casts.  The  inters 
infiltrated  with  sernra  and  in  places  with  ^mall 
longer  duration  a  general  increase  of  the  eon 
place,  which  is  permanent. 

When  the  glomerular  changes  are  especial 
nephritis  following  scarlet  fever,  the  process 
giomeruionephntiji.  If  the  tiegenenition  of  tl 
extreme,  as  in  severe  casc«  of  diphtlieria  dying 
the  nephritis  may  be  describerl  a&  the  jMrrnch 
type.  In  the  hcmorrhatjif  form  there  are  heme 
glomeruli,  or  iiderstitial  tissue.  In  infants  and 
dative  type  of  acute  diffuse  nephritis  is  espt?^ 
there  i«  an  exudative  in  flam  unit  ion  with  large  ae< 
serum,  and  red  blood-cells  in  the  glomeruli  and 
and  interstitial  tissue  sometimes  iH^ing  mark< 
slightly  changed.  Should  the  interstitial  tissue 
the  nephritis  beci^mes  of  the  productive  or  infers 
most  fnH]uentIy  seen  with  severe,  protracted  c 
diphtheria,  especially  in  older  children.  It  soi 
paren  1  ly  i  n  d  r pen  dent  process. 

Symptoms* — 1.  rnmary  Form  in  htfanfs, — 
mon,  and  the  symptnms  are  so  obscure  that  tl 
A  numlwr  of  such  eases  have  come  nnder  our  oba 
tion  in  most  nf  them  was  of  the  exudative  type 

The  onset  in  nearly  every  instance  was  al 
fever  aud  V(uniting,  the  temperature  being  in  8 
Dropsy  was  rxt  (Optional ;  in  most  of  these  it  \ 
toward  the  close  of  the  disease.  Fever  was  pre8< 
observed  by  us  it  was  high  and  irregular  in  ty] 
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lOh^  F.    *riii»  duration  of  tlu*  «liA<>a!ii»  wa*  from  *mv  \*>  iMur  «  ^ 

pmverugr  lM*ing  uUiiit  two  aud  a  half  week^.     Vunutin>^  ami  dmrri^  ,  ^    ^ 

notiMi  in  half  the  c.B»e»^  but  were  r«n4y  |m>mitif*rit»  and  niarkinl  ruher 

the  orisi't  of  tho  attiiik.  or  Wrre  tract*able  to  indij^iition  acx-ompair      - 

the  U*\vfi  very  rarely  did  tlM»y  vxthi  a»  syiojitom^  of  unnnia.     An* 

wai«  a  prominoiit  synipU^m  in  nt^rly  overy  f^ij»e,  mod  it  wsjr  tlib  wbirli 
.ralliMl  nt1«nitioii  in  siHrral  io.stjiiu'O)*  to  iho  iviial  txjndition.  K<tvoii» 
'iymptimiH    wc^re    usually    promifietit.      In    >^venil    ftatipnt^    ihetv    wm3 

dynpnen  without   juilmonnry  dimmi«e  ami  wiihout  cyimcmiii,  |mftly  da© 

p«*rhHp9i  to  thit  marktHl  imenria,  tiut  pMbnbly  due*  rhiefly  to  the  defebp- 
^ment  of  acidosis.     Tti  nearly  all  rai^eg  ihvtk*  wan  markinl  rf*»lli*NiD«ii  or 

tiuii«(-ulHr  twiU'hing^  and  in  three  then*  weny  I'onvuUion*.  Dullntw 
^iud  apathy  wore  present  in  the  majority  of  the  fatjil  eaM*^.  but  drep 

eoniit  waH  never  ficen.     The  urine  was  rarely  t^citnty  until  near  the  t-lo^r 

of  the  diiieaj»e,  and  fiomctini^  not  even  then.  Supprt^ion  of  urine 
|waa  aeldom  sieen.  Albumin  wan  frequently  abiM-nt  early  in  the  attack, 
Fliat  waa  invariably  prrseiit  at  a  late  period,  although  rarely  tn  l^rgit 

amount  Caata  were  found  in  all  oiaea  tliat  wrrt^  f*arrfiillj  eiamiiietl 
imicroacopically.  They  were  not  u^nalty  ntimeroua,  and  were  chietlT  of 
f the  hyaline,  granular^  and  epithelial    Tanetieii.     No  bhiuil  vm»U  wrr«* 

aeeiL  There  were  uaually  many  pua  velh  and  renal  epithidta!  cetln. 
[together  with  red  blootl-eella  in  moderate  numbera. 

Of  the  thirty-four  vm^^*^  rolltvttHl,  uutuding  our  own.  twvfi^«Ave 

died  and  only  nine  nieovered.  Wliether  theae  figttrea  repraaeni  thif  artual 
rnM>rtn1itv  of  the  dim^aKe  it  in  ditfuiilt  to  aav.  No  dcnibt  there  arr  ttianr 
'  mild  caBeA  which  are  unrecognized.    The  aevere  onea,  howerer,  are  quit*^ 

ttniformly  fatal,  chiefly  on  areouni  of  the  trnder  agi^  of  the  pstiiEDla. 

2.  Primary  Fonn  in  Older  riii7i/r#»n.— This  abii  ta  ■  rare  form  of 
ifiatial  diaemae.     The  oneiet  h  UMially  leea  abnipt  tttan  tn   mfanl#.  tlie 

febrile  iympioma  are  lt<9tj<  niarke<l,  and  the  termiiuition  b  It^m  frequently 
I  fatal.     Urripf^y  ig  rarely  marked,  and  often  i^  ahsrnt.     The  urine  \» 

aliglitly  diniiniiilml  tn  quantity;  the  amount  of  albumin  i#  ainall;  -,^:. 

an*  not  numemuii,  and  usually  hyaline^  epithelial,  or  gmnular ;  vrry  ran4y 

I  y  there  mm-h  bhKMl  present.    Uremia  ta  infrequent^  and  the  pnignnKia  ia 

l^ter  tlian  in  infamy.    Tlie  courae  may  be  inery  proloni^;  but  even 

pwbeii  albtuninuria  haa  laated  aeteral  montha  iviroTerir  may  be  complete. 

The  interMitial    isyn*   may  liegin   abruptly   with    f«*l)nle  aymptaou, 

dmpay,  h^dache,  lumbar  painv,  scanty  urim\  and  often  witli  vomiting! 

or  it  may  come  on  aomewhat  in^idiouidy  with  few  conititotioiial  ajmp 
[  |o4Sli,  but  with  dri>pi<y  an<l  chnngeA  in  the  nrtnr. 

3p  Ser^Hiiary  /\«^rM,— The  »eLX>ndary  nephritta  of  acote  inff«*lioiia  dia* 
may  oiYur  at  tlie  Iwight  «f  the  febrilr  procrai  or  at  a  later  period, 

and  ita  iererity  ta  generally  proportionate  to  the  intenatty  of  the  tafertiQii. 
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The  general  Bymptoms  of  nephritis  are  often  iS 
is  rare;  so  that  unless  the  urine  is  examined  thej 
lookeJ.     The  urinary  changes  are  essentially  thi 

mentioned  in  the  primary  cases.  Suppression  ol 
ment  of  the  syniptoins  of  acute  uremia  are  infnj 
adds  considerably  to  the  danger  from  the  primi 
itself  the  cause  of  death,  although  thig  is  soraet 
fever  and  diphtheria.  j 

The  characteristic  type  of  nephritis  which  ft 
frequently  develops  during  the  third  or  fourth  if 
onset  may  be  gradual,  dropsy  being  first  noti 
ahruptly  without  clropsy,  but  with  headache,  vonii 
and  even  eonvulHions.  The  temperature  genera! 
101*5°  F.,  but  in  very  severe  attacks  it  may  be  ! 
dropsy  is  usually  present,  it  may  be  slight  or  absi 
fatal  cases.  It  is  first  seen  in  the  face»  next  in  thi 
there  may  be  general  anasarca,  with  dropsy  of  t 
bady>  the  pleura,  or  the  peritoneum,  rarely  th 
disease  progressea  there  is  always  a  very  markei 

The  urine  is,  as  a  rule,  greatly  diminished  i 
suppressed.  Albumin  is  invariably  present,  alth^ 
it  is  usually  in  large  amount,  often  enough  tc 
upon  Ixjiling-  The  urine  is  of  a  dark,  reddisl 
owing  to  the  presence  of  red  blood-cells  or  he 
gravity  may  be  low,  even  though  the  quantity  i 
present  in  great  numbers,  chiefly  hyaline,  gram 
from  the  straight  tubes;  not  iufrequently  tber 
blood-cell H  are  present  in  great  numbers;  also  ni 
epithelium. 

The  duration  of  the  active  symptoms  in  case* 
is  from  one  to  three  weeks.  The  temperature  ai 
side.  Improvement  in  the  urine  is  shown  by  a» 
an  increased  elimination  of  urea,  and  by  a  dimi 
blood,  albumin,  and  the  number  of  casts.  A  f 
several  weeks,  and  a  small  amount  of  albumin 

In  the  graver  cases,  when  the  onset  is  accoi 
ature,  pain  in  the  back  and  loins,  and  a  rapid,  f 
the  urine  is  very  scanty  and  is  often  suppressed, 
toms  of  uremia.  In  ehihlren  this  is  usually 
great  restlessness  or  apathy,  and  often  by  diar 
infrequent  and  is  usually  eviileju'e  of  acidosis, 
headache, ^dinmess  of  vision,  stupor  developin, 
sions.     If  the  secretion  of  urine  is  re-establishe 
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nlmte  and  the  (latient  may  recoTer.  Tim  has  beiyi  ktitiwn  to  orrur 
after  complete  Kiippreiu^ion  haft  laftterl  thirty-nix  houra.  Care  fbooM  \m 
taken  not  to  mistake  retention  for  ptsppreMiitm.  If  tUitiHl  eitittji,  prmia- 
liion  of  the  bladder  and  the  u§e  of  the  catheter  will  quickly  aeltli  lilt 
que«tion. 

There  are  several  complications  for  which  the  phvi^irtan  miiat 
f^tantly  be  on  the  lookout  dunti|(  attarku  of  aiute  d,-'  -*•  :  thi! 
frequent  are  pneuniimia,  plrurii^y,  [M^ricarditii*,  and  *  tit; 

rarely  there  may  be  meningitis  and  e<lema  of  the  irlotttj.  It  ia  from 
c*amplirrition*s  or  arute  uremia  that  death  umially  iKvurn. 

Prognosia. — This  i*  to  be  roni*iden*d  from  two  (Mjinti*  of  vi«w:  flr*t, 
the  danger  to  life  during  the  acute  stagi^  of  the  dtpeane,  and.  ieiximlly* 
the  dangi*r  of  the  development  of  rhronie  nephritin.  The  majort^  of 
jiatienti  nurvive  the  acute  fita^.%  and  not  infrequently  ef«9i  ihmt  fw> 
cover  who  have  pre^irntefl  gra«v  «ymptoiii«  of  uremic  poiaoning.  Th« 
quantity  aiid  nfN  *'  ravity  of  the  urine,  the  delayeil  eSiminalson  of 
phenoUulphonc}'  ,  and  the  numWr  and  ranety  of  tlie  caabt  afw 

i  much  better  guide  in  prognoaii  than  the  atootinl  of  albmniD.  Tba 
existence  of  at^ido^ii  and  of  iievere  nenrona  aymptoioa,  iiicfa  m  atupory 
intense  headache,  dimneM  of  vii^ion^  and  piiraiatml  mBiilin^t  i^dd  niodi 
to  the  gravity  of  the  vmm,  «a  does  alao  the  pwtme9  of  Mjr  svriofiif  eon* 
plication.  In  general  it  may  be  said  that  if  th^tt  ia  no  auppuwiiin  ol 
urine,  or  if  then*  are  no  nymptomji  of  urvraia  and  no  caniptiQilioitt. 
recovery  ia  almtHit  certain  if  the  ehijd  la  ovw  tUii*  years  old ;  m  yonag^ 
ehtldfen  the  outT    '  ibie.    The  gi^ncfil  opinioa  prevaila  that 

acute  dilfuN^  nc^  kuK  whether  it  is  primarj  or  iHcors  aa 

m  complication  of  scmrlet  fever,  ia  raftdy  fotlciwrd  by  the  rhnicitc  for» 
of  Iht  dtaeftse ;  and  auch  was  the  view  w«  formerly  held,  l^arger  tipeft* 
enoa^  bowtvar,  has  eonvinciHl  iia  lltal  Ihia  aeqtiid  is  not  ferr  vnooamim. 
The  interval  of  apparent  htmlth  may  aoinctJm«s  eiiv«fr  a  period  of  arvaral 
feir%  and  tha  later  oephrttia  may  be  attributed  to  other  cause* ;  but  all 
CMea  of  acarlalinal  nephritis  should  bo  can^f  ully  watehetl  for  a  long  time, 
and  aftvr  a  severe  attack  a  guarded  pitignosis  should  always  be  ginm  as 
regards  the  ultimate  result' 

ftottBant. — l>ophyhuis  ia  tmpurtant^  and  relatea  prtnct|Milly  to  the 

*Tha  foOlMitei  maa  ouur  be  cH«d  m  an  Ulaniatjiai  of  thm  pa»l:  A  «ui 
al  the  a^s  of  sevoi  josia  luul  amrlst  k^m^  foUawad  hf 
haTioK  laslad.  tt  was  fvpartad«  lor  thraa  noollM.  flhe  oaa  hahaeod  to 
laaoeqmd  perfectly,  and  lanaioKl  in  apparsoft  health  wtil  she  was  «xY<^ea, 
aa  a  augi^ossd  raaull  of  a  stvars  ehiUis^  dktt  dsvtioped  drofwf  ind  all  the  wymj^ 
lona  of  aetata  nephnlia  Ttom  thai  inaa^  akhonah  ihr  livvd  for  thrsa  jm^r* 
iHas  for  BMMths  at  a  tiiM  Mniiiiitji  in  Iha  bast  ol 
ffaa  fifOB 


«M 


01SBASEB  or  THE  rRnGEXITALl 


•eeofidar?  form  which  oerari  in  the  courwe  af 
ciftlly  to  po8t-#rirktiDml  i^phritw;  bat  the  : 
equally  trj  all  varieties.  The  tnflammatioii 
of  these  caaes  the  re^t  of  direct  irritAtioD 
iiiated  bj  them,  it  follovg  that  dimiiiatioii  thr 
tinci  fhoiiW  Ik?  inr-rea^ed,  and  that  the  artne  i 
irritating  n»  potiiiible  by  largely  Itiereahiiig  its 
cation  i»  mt^t  by  frequent  fiponging*  warm  baths,! 
freely  o|K-ne*i  by  valine  cathartie«,  stinicient  beiJU 
or  two  loose  movempntii  daily.  To  meet  the  eecf 
lient  ftboiild  lie  kept  u[ion  a  diet  of  milk  and  faJ 
for  the  first  three  week^f  of  the  disea^,  and,  if  poi 
At  the  game  time  he  should  drink  very  freely  of  i 
or  of  plain  water.  If  milk  is  not  well  borne,  k^ 
milk  may  be  used,  or  thin  gmek  mixed  with  j 
trace  of  albaniin  appears  in  the  urine  this  plan  i 
variablv  be  followed.  In  addition  to  theife  meaal 
nearlet  fever  the  patient  i^houJd  be  kept  in  bed  U 
the  temperature  has  l)eeome  nomiah  i 

The  itiiid  ia»e«  of  acute  nephritis  tend  to  ipoi 
the  hygienic  and  dietetic  treatment  outlined,  i.  f 
mentioiii'd,  the  drinking  of  large  quantities  of  waf 
action  of  the  nkin  and  Ujweli!,  These  measures 
long  a«  tbe  urine  ron tarns  any  considerable  am< 
long  as  the  patient*B  genera!  condition  will  pern 
very  anefriii%  or  lose  nnH-li  in  weight,  it  may  be  I 
diet  by  the  addition  of  more  fwlid  food.  An  ii 
excrcinr'  f^lionld  be  made  very  gradually,  and  thi 
carcfnlly  wntcficd. 

1'be  Bcvere  easefi,  witli  scanty  urine,  fever  a 
qnire  nu»re  active  trentmcnt.  Fre**  diaphoresis  a] 
tfie  bot  pack  or  vapur  Irnilt.  Active  counter-in 
over  tlie  kidneyu  by  dry  cups  followed  by  pou 
jjante.  Two  or  tfiree  loose  mrjvements  from  the  b 
by  Hie  ndniiniHtration  of  calonud  or,  better  l^y  B 
Mann  h  stmietirnes  done  by  carry  nig  this  dep 
eJfect  njMJU  the  patient's  general  eoiHlition  must 
8njiprcHsion  of  nrine  occurs  with  the  development 
delirium,  vomiting,  diarrhea,  and  a  pulse  of  hij 
should  be  practiced  ;  from  three  to  six  ounces  of  hi 
a  child  of  five  years,  according  to  his  general  eoi 
of  the  symi^toms.  The  depressing  etfect  may  larj 
mediately  following  thi^  with  an  intravenous!  inj 
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aolution.  Twice  m  much  &ti  the  flaid  drawn  »hotiid  be  introduced.  This 
will  almoijit  iiivAriably  give  at  leant  temporarjr  relief,  which  maj  alTofd 
time  for  th*  ti  of  other  tfieamiref«.  such  an  mthanitu  and  diaphoi^ 

eii,     ruliriHi  Ilia  u  rather  an  indkiation  to  bk^etitn^^;  the  best  of 

all  ^idea  an  to  iU  ttae  ta  a  pulae  of  very  high  t4enaioii. 

In  addition  to  th«**H*  meai^nres*  nHHal  injtHHtont  of  a  normal  6aU  adu* 
tion  may  be  given  high  in  the  itijou,  at  a  tem[ierature  uf  fnim  ItH^ 
to  108^  F.  At  leant  two  quarta  abould  be  given  several  timea  a  day,  to  ba 
eontinued  until  a  free  flow  of  urine  ia  v^  I    Thia  ia  one  of  Ibt 

nio^t  vahiahlc  means  we  posaeaa  of  inrrea-  itiatitnj  tiv  the  kidnevi 

and  akin. 

The  nervouM  e^ymptonu  of  urenim  aro  U*4ii  rvli  ral,  wbicli 

ahould  Ir»  given  per  rectum.  When  nach  t^ymptom-  in.  iniirked,  tram 
fix  to  ten  graine  are  required  far  a  child  of  five  y«af»,  to  be  n^pealad 
in  two  hours  if  no  improvement  is  seen*     Tr*  ^  *d#iona  may  aocM^ 

timet*  be  avertt^^l  hy  Uie  une  uf  morphin  hy|>*  i  liy. 

One  Hhould  alwaya  be  on  the  locikout  for  cDmpliimtiuiia*  eapmally 
drofiny  of  tlie  aeroua  eavttie«,  juTinirflifiM,  and  edenia  nt  the  lungiu  t^to* 
valeac*enee  ia  nearly  always  slow,  and  a  patient  who  has  auifeted  frooi 
nephritia  ne«da  careful  attention  for  a  long  time.  Anemia  ia  alwaya 
present,  and  iron  i»  riHjuired,  The  iliet  abould  he  canffuUy  reatrieted 
for  several  mc^iiths;  much  nitrogenous  food  ahould  \w  ai^tded.  If  tbe 
diseaae  teDdst  to  paaa  into  a  aubacnte  form*  tbe  child  ahould*  if  poaatblc^ 
be  aent  to  a  warm  climate,  and  kept  there  dnring  the  autxi«Hltng  winter, 
and  every  mean^  ta^ken  to  improve*  thi'  general  nutrition,  Flmfmela 
ahould  be  worn  next  to  the  akin,  and  apedal  procvutiona  taken  agaiMt 
any  eipoaure  which  might  eauae  an  ifjcaceffaatioii  of  the  diaaoae. 
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Chronic  inflmmiiMitioa  of  the  kidney  b  an  iaftoqiMii  cmiditloD  fai 

childhood.  In  infancy  it  iji  almoft  unknown,  except  in  eomieetiiMi  writh 
ixinginiital  hydronephn^tid  or  other  malformaliiina  of  the  kUjiey.  Two 
fiatholr»gical  varieties  are  met  with:  (1)  ehmoic  dtfnM  nepbrtlia  of 
the  |iMn*nchymatouii  or  d<*gi*nenitivi*  type;  (t)  chnmic  dilFuae  tttphri* 
ti«  of  the  inten«titial  or  pnnluitive  type*  Aa  ttM»  diM^oae  |>rugft'Mg  lh«» 
fonnrr  may  awiume  the  characieriKtun  of  the  lattirr  variety. 

■ttology* — Chfi*nie  nephritiii  i»  moBit  frt**,  rn  at  a  f^{ael  nf 

the  aeitt«  nephritia  of  crarlet  fever,  leai  often  u..^ .  .,i«  r  acQtr  infectloii*. 
The  only  otbi*r  important  cauaea  in  ifarly  life  are  berediUry  arpbitia. 
chnmic  tnlicTt^nkiaia,  and  valvular  diaemai*  of  the  heart  Nearly  all  the 
coaaeoeewr  in  childrQU  over  fi^-  v.  ..r-  .j  «^, 
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Lesions. — The  lesions  of  chronic  nephritis  in^ 
ligeDtially  from  those  seen  in  later  life.  In  the 
type  the  kidneys  are  usually  enlarged,  the  surf  a 
nodular,  and  the  thickened  cortex  yellowish-whit 
often  called  "large  white  kidneys.*'  On  the  otl 
may  be  nearly  normal  in  appearance,  or  smaller  aii 
than  is  usual.  In  the  so-callefl  "large  re<l  kidnej 
mottled  red  and  yellow,  owing  to  hemorrhages  j 
terstitial  tissue.  The  microscope  shows  that  tt 
swollen,  granular,  fatty,  and  degenerated.  The  ti 
red  cells,  cast  matter,  and  the  detxitus  of  brokei^ 
In  some  places  they  are  dilated,  in  others  atroph 
there  is  a  growth  of  cells,  compression  and  atruph 
formation  of  new  connective  tissue.  \ 

In  the  chronic  diffuse  nephritis  of  the  int€( 
kidney)  the  organs  are  smaller  than  normaK  with 
adherent  capsule.  The  cortex  is  thinneii,  and  tij 
In  addition  to  the  lesions  found  in  the  precedil 
extensive  production  of  new  connective  tissue,  w 
tributcd  throughout  the  kidneys.  The  tubules  ini 
to  form  cysts  of  coosidcrable  size,  while  in  othet 
disappeared.  The  glomeruli  may  be  atrophied 
or  if  chronic  congestion  has  preceded  the  inflal 
large  and  the  capillaries  dilated  with  hyaline 
walls. 

Symptoms.— 1.  Chronic  Nephritis  of  the  Pi 
This  form  of  the  disease  may  be  chronic  from  i 
acute  attack  from  which  the  patient  is  often  bel 
completely.  The  symptoms  sometimes  immedi 
attack;  at  others  there  is  an  interval  of  appar^ 
over  a  few  months  or  even  years.  Very  rarely 
antecedent  acute  attack  can  be  obtained  and  i 
gradually  and  insidiously.  Such  cases  occur  el 
and  their  clinical  fenturcs  do  not  differ  essentia 
life. 

As  a  rule  dropsy  is  present,  although  it  is  1 
fluctuates  considerably  from  time  to  time.  T 
edema  of  the  cellular  tissue,  but  effusion  into  the 
and  even  the  pericardium.  As  the  case  progrea 
marked  symptom.  There  are  various  dist urbane 
appetite,  occasional  vomiting,  and  attacks  of  dJ 
time  nervous  symptoms  may  be  quite  prominent, 
lessness,  neuralgia,  fatigue  upon  slight  exertion, 
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niay  dcvt^lup  m  it  doe«i  in  the  nephriti*  of  iidult^.  AttaclcH  of  ^pintaiis 
are  Dot  infrequent. 

For  tlu*  ^ea(<»r  piirt  cif  tiii^  tiinr  iUv  urmr  rontjiuiii^  albumin  ukuA 
casts.  They  vary  much  in  amount  at  ditforont  ticriotU  in  the  d)fMia»i% 
ACi*nrding  to  the  rapidity  tt(  iu  pnip^i»«s*  During  prriodff  of  I'sai^rbaUao^ 
both  all>umin  and  ca^^tii  are  very  almndant,  while  m  the  int4*rvaU  tfa# 
snioutit  of  ttlhtimin  may  l»e  *tmall  iind  the  ra>t*  fow.  The  ranU  arv 
hyaline,  granular^  epithelial,  and  fatty.  The  daily  quantity  of  urine  ia 
much  reductnl  during  the  fHTi^xk  of  e^ai^Tlkation^  white  at  other  timea 
it  may  t>e  nt^rly  normal.    The  si«»c'ific  gravity  iji  usually  manual  or  high. 

If  amyloid  degeneration  is  present,  there  are  generally  aaaociated  with 
the  renal  pymptoniH,  otht^rg  de}iendent  ujion  amyloid  rhangaa  in  olbtr 
orgauii.  The  spleen  aiid  li\er  are  enlarged  :  there  may  he  aadtea  and 
diarrhea,  and  thore  19  usually  prt««ent  a  peruliat  alabaster  cachexia. 

The  duration  of  thi«  form  of  ehroni*         '    ^      '         '  ' 

the  irurrounding«  of  the  patient  and  the 

than  two  yearn,  and  it  may  last  for  many  yeara.  TIm*  proirrMi  u  alviyi 
irregtdar  and  marked  by  periods  of  ex:v  n  and  retniarfoiu    The 

patients  die  fnim  aeut<?  uremia,  from  m>iii  urn^nt  digetae^or  from 

complicating  pDeumonia^  pleurisy,  prrieanlitis^  endcH^ardttia,  or  frum 
pulmonary  inlema* 

2.  Chronic  Xephriivf  of  <*#  Inlentiiiml  Tjfpf. — Thia  ia  a  f«7  rare 
dtaease  in  early  life,  being  much  lena  frequi^nt  ifvra  than  thi*  pr^^ortling 
variety  of  m^fdirititt.  In  i^ime  eaaai  there  ia  a  htalnry  iif  hereditary 
»yphilij«;  in  other««  of  chronic  alcoholissL  Tlie  early  fymptoma  are  fev^ 
and  the  diarai«e  ui^ually  derelupi  tmiidiouidy.  The  urine  ia  pale,  ascet- 
aive  in  amount,  and  of  low  specific  gravity ^ — LOikl  to  LOUift,  Alhomia 
ia  often  abiii*nt^  and,  ^htxx  fouiul,  the  quantity  i«  unialt  Dn^pay  Ufca- 
wiae  ia  ran»,  and  never  marked*  Nervous  ijmptotiis  are  often  prominent, 
audi  aa  bt        '  of  Kpaummli.  '   .^  aalhaia» 

nenialgifti,  •  .  of  viaton.    \\  ,:  lud  hjrper- 

tiophj  of  the  left  teutricle  are  reguUr  aymptimts ;  and  evm  atberam* 
tcNis  degt*m^nition  of  tht^  arteries  may  be  pei*^  Tt^porla  an 

inatanee  of  this  in  a  patient  only  ux  ymx%  ot  iie  diaenae, 

heroorrluiLgts  may  ocenr«  and  thi^ae  may  be  the  rause  of  death*  Ftlato« 
baa  repciHod  a  eerriiml  hemorrhage  in  ■  ehild  of  elewn  yeara»  Acutf^ 
uremia  with  actdoaia  ia,  bawirfirr.  the  naital  tenaimtion  nf  thia  form  of 
nephritis.  Tlie  canne  is  stoVt  and  the  dttease  may  be  tiverloiikeil  until 
the  final  ur>em^  ^»ma  occur. 

Profnosia,—  . .  , .  .gnoeta  of  ehnmie  nephritis  aa  in  complete  neo^- 
ecy  is  always  unfavorable ;  and  although  cases  are  seen  in  whirh  symp- 
toms  are  abaeut  for  several  years,  they  almoat  intiriaUy  retam.  As 
to  the  duralkm  of  thi*  iIlm^hm'^  no  evac  t  nrvKmcMts  can  be  gtiMiv 
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from  the  symptoms  it  is  difficult  or  impossible 
extent  of  the  disease?  in  the  kidney  and  the  rapiC 


^d 


of  a  1q 


of 


amount 

variahly  to  be  interpreted  as  evidence  of  fibrofl 
pi|jhian  tnfts,  and  is  a  bad  symptom.  A  larg« 
coexietenee  of  valvular  disease  of  the  heart,  as 
fieieney,  a&  shown  by  the  quantitative  examinl 
by  the  phenoleulphoneplithalein  teat,  are  all  i 
toms.  ' 

Bia^osis. — Chronic  Eephritis,  like  the  acnlj 
overlooked  because  of  the  failure  to  examine^ 
Eeg^ular  and  frequent  examinations  should  be  ra 
viilsions,  of  persistent  or  frt*quent  headaehes,  sev< 
of  the  heart,  high  blood-pressure  and  of  genert 
as  when  the  more  obvious  symptoms  of  renal  disi 
scanty  urine,  are  present.  Nor  sbould  one  be 
diagnosis  of  functional  albuminuria  because  he 
caHionally  and  in  small  quantity.  All  such  cm 
observation  and  the  closest  attention  for  a  long 
organic  renal  disease. 

Treatment. — Children  with  chronic  nephritis 
same  general  plan  as  adults.  The  purpose  of  t 
much  as  possible  the  progress  of  the  disease  and 
as  they  arise.  It  is  of  the  greatest  importano 
from  conditions  in  wluch  exacerbations  are  liabl 
sible,  he  should  be  sent  to  a  warm,  dry  climate  in 
to  eold  avoided  ;  an  out-door  life  h  desirable,  M 
eral  tonic  treatment  with  very  moderate  but  rej 
ried  to  the  point  of  fatigue,  as  much  rest  as 
position,  a  fluid  diet,  consisting  largely  of  mil] 
borne,  and  the  administration  of  iron.  Dropsy 
diuretics,  saline  cathartics,  and  vascular  stin 
velops,  with  high  arterial  tension  and  stupor, 
sions,  venesection  t^hould  he  resorted  to,  or  n: 
pliin  may  be  given  hypodermically  if  the  ner^ 
marked. 

Decapsulation  of  tlie  kidney  is  to  be  cone 
progressively  worse  in  spite  of  medical  treatmei 
of  the  operation  are  rather  less  than  would  be 
striking  temjxirary  benefit  in  several  cases  ^ 
done  upon  yomig  children.  In  no  case^  ho\ 
mcnt  permanent^  all  the  patients  dying  within 
formed. 
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TUBKRCTTLOSIS  OF  THE  KIDNEY 


In  general  tubontiloiei«t  miliHrv  tuiwnli'**  are  frrqiientlr  kvh  Unh 
upon  tho  snirfuce  uf  the  kidney  nnd  in  ibi  »uh*itafifn*.  Thtpr  give  riw  tii 
no  symptoms  and  are  of  no  tliniral  importanoe,  Laricer  Ualierruliitii 
rlcpo»(it8  lire  eJttremely  rapi*  in  rarly  lift*.  They  iiimalty  ocxnir  in  patienta 
who  arc  the  snbjectfi  of  guiionil  tul>ereuloi-i»*,  and  »rv  aM-iK  iatt<<]  wiih 
tiihcrcuIo«iii  of  other  part«  of  the  g^*nito-iirinary  imrt,  nr  they  may  exml 
^a*  apparently  th^  primary  and  only  tulMTculnns  kwin  in  the  Iwdy.  At^ 
'  tending  infection  oeeuri*  ortanionally  hut  it  ii*  rare;  nearly  all  caaea  are  of 
the  de«oending  ty|^%  i*  e.«  |iriniary  in  the  kidney,  Inft^etinn  of  thr  kidney 
therefore  generally  taken  plat^e  through  the  rirrnlatiuu  ajid  not  fmm  th#» 
bhiddtT.  AhlikTt's  fjgtirr^  .sltow  that  in  (liildren  th<^  HIaildvr  Qaually 
iMtc^apea  even  when  the  kidnejia  are  tuberculoim,  for  of  thirteen  caaca  of 
renal  tulK^rculoiiig  tlie  bladder  wa^  involviil  in  hut  two.  The  diaoaae  whai 
primary  K^^init  in  the  i^trtex,  but  k^kiu  extendi^  Uy  the  mueoiia  neiiihniM 
of  the  pelvic  and  the  ealictm  of  the  kidney^  and  also  ta  the  pyrmmida. 
As  a  ndi%  but  «>ne  kidney  i»  «ITt*t  te«L  The  pn'>ce^  may  he  oonftned  to 
the  pymmidsy  where  are  found  cheeky  ntnlalefi  vhirh  may  bo  aijigle  or 
multiple,  Thew  ultimately  break  down  and  form  abanMea.  Tlie  proeaaa 
may  reHwlt  in  almost  complete  deatmetiou  of  the  |iyrmtnidi»  and  ett  i  ' 
portion*  of  the  cortex,  ao  that  the  kidney  may  coi»riit  of  a  mero  ab«  1 
reoal  tiaaue.  Suppuration  in  the  neighborhood  of  the  kidney  (|iert- 
nephritic  abeeea^)  often  << 

The  tymptomA  are  qin  tiite.    There  may  be  h)f<aliaed  |iain  and 

tendemeta  tn  the  region  of  the  kidney,  and  a  ttimor  if  thrn?  is  pi?n- 
Ili|llirtti8*    Tt  ttituit  uf  irritability  uf  th»  '  *    ^  '      n^nv  {n.  ^Iincwt  hm 

aevite  aa  in  t  lU  uhi».    Tut  ii!«ually  ap|>*  »e  urine  a#  a  con- 

ftant  iyniptom,  and  hiood  ia  often  preaent.    But  the  only  tbii^[  that  ta 
diagnoatic  iff  the   '  v  of  tubiTile  badll!  in  the  ttrioa. 

The  trcsatmrii^  ^iime  aa  in  adulta. 


TUMORS  or  THE  K10NBY 


In  the  great  majority  of  eapeit  tuiii'tra  of  the  kidnryp  are  mallgQaot 
Of  fifty^oce  caaea  collected  by  Aldiberi  whieh  were  operated  opoiu  forty* 
ti^dit  were  maltgoani,  and  three  benign. 

Haligiuuit  growthi  am  almoat  in?ariahty  priisary*    In  ehDdreti  uinler 

yeara,  although  not  voBunoiw  they  are  yet  itifif«  frequent  tiian  any 

variety  of  malignant  tmnor  of  tlie  abdomsi.     Nearly  all  thaae 

bebog  to  tba  cbaa  of  iiiibrjNMiol  mAmnmmnw0^    Thqp  ouitam 
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romimiiLs  of  felHl  tit^^ue  anH  in  many  instances 
lal.  Tumors  growing  from  tho  adrenals  belong 
hypenicphronm.  Kcnal  liiniors  may  grow  from  ti 
or  from  the  pelvis^  sometimes  from  tlie  adrenals 
the  whole  kidney,  so  tiiat  there  is  no  traee  of  ren 
or  they  may  form  an  immense  tumor  on  one  side 
only  partially  invaded.  These  tumors  are  veryj 
are  quite  aoft,  and  hemorrhages^  often  oeeur  int 
may  be  Becondary  growths  in  the  liver,  the  k 
glands,  in  the  opposite  kidney,  the  intestines,  th^ 
the  skull.  Pressure  of  the  tumor  upon  the  ur€ 
neidirosis,  aud  upon  the  inferior  vena  cava,  to  tl 
As  it  grows,  the  tumor  sometimes  becomes  mil 
abdoniimd  organs  by  local i zed  peritonitis.  It  m; 
very  rarely  causes  general  peritonitis.  The  gri 
size,  usually  from  five  to  fifteen  pouiids,  hut  i 
Jacobi  it  weighed  thirty-six  pounds.  In  l^^eibe 
eight  cases  the  right  kidney  was  involved  in  ' 
twenty-two,  and  l>oth  kidneys  in  two  eases. 

Etiology. — These  tumors  of  the  kidney  m( 
was  true  of  5  cases  in  a  series  of  55  collected  b; 
occur  in  early  ehildliood.  In  the  collection  of 
Taylor  in  which  the  ages  are  given,  106  were  c 
five  years,  and  57  of  these  in  the  first  two  yeart 
about  eqmilly  affected. 

Symptoms.— The    princijml    symptoms  are 
cachexia.     The  tumor  is  usually  first  noticed* 
covered  in  the  loin,  bnt  grows  forward  toward  t 
face  may  be  lobuiatcd  and  irregular  or  cpiite  sm* 
it  is  sometimes  so  soft  as  to  give  an  obscure 
It  may  grow  to  an  enormous  size,  causing  di 
spleen,  intestines,  and  lungs.     The  progress  c 
rapid,  so  that  from  the  size  of  a  fist,  the  tumoj 
of  five  or  six  months  bo  as  neatly  to  fi!l  the  abd 
tion  it  will  be  found — certainly  when  tlie  tumo: 
it  may  be  quite  freely  movable,  its  attaehm 
spine. 

Hematuria  may  in  rare  cases  be  the  first 
amount  of  blood  passed  is  sometimes  quite  large 
blood  may  be  discovered  only  by  the  microscope, 
to  localized  peritonitis.  Constitutional  sympton 
the  tumor  has  attained  a  large  size,  when  a  c 
patient  wastes  steadily.   The  pressure  effects  ar 
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nion  of  thr*  \uug»\  edema  of  the  lower  oxtrt^mitic^  from  pr^imm  tipoii  or 
thromb*)^m  of  the  vent  tava;  voniUiDg  and  mdij^tinn  from  prp»iirp 
njKin  the  stomach  and  intMine!?.  Tuinor?  of  the  i«npninmali*  liave  a 
nmrkiHi  tentleuey  to  prtMiuft*  metaataeji  in  the  *kwlL  The  tutntrr  may  n?^ 
maiu  »inall  and  the  metaidaMi^  may  In?  f!Oi]jridpre<l  thf>  primary  growth. 
{•nHiH-ioii*  liimml  development  is*  oft*'n  mn^  witli  tiuprareiml  tuinonu 

The  4xmr»«e  of  the  dii^ 
is  fiteadily  {mm  bad  to 
wor«»»  The  usual  duratjon 
of  life  in  {mtieiits  not  oper- 
ated uptm  i»  from  Uirt«  to 
ten  months  after  the  tumor 
iit  large  enough  to  he  diiicov- 
ered. 

Dta^oiig.--The  impor* 
tiint  pot  11 1^  are»  the  position 
and  ttttarhnu*nt  of  the  tu- 
mor, ita  gteady  growth  ami 
^diil  eharacter,  hematuria, 
and  the  age  of  the  patient 
(under  five  yean*).  It  may 
Iwt  ti>n founded  with  hydri>- 
nepIifDjtig,  dermoid  cyst  of 
the  ovary,  enlargement  of 
the  iKploen,  retroperitoneal 
aareoma^  tumt^rs  of  the 
Iin?r,  or  even  of  the  alMlom- 
inal  wall. 

Trtataeiit— Nothing  h 
to  lie  aaid  regarding  the 
medical  treatment  of  thiw 
caaea.  Unleaa  operatt*d 
upon,  they  invariably  ter* 
minate  fatally.  Home  of 
the  restilta  of  operation  dtir* 
ing  reemt  y«an  have  been 
encoarmging  and  no  mm  ahcMiId  be  abtodoiiadp  no  natter  how  yoQQf 
the  patt»*nt :  hut  Ji  nn  urn^mi*  in  a  U*w  wt^k*  c»r  ti|tiiitli-  U  the  Qinal 
reault 

Benifii  TuBotm, — The««  are  very  imre,    Tbey  ar^^  di^tiofilahsd  by 
cir  ilow  growth,  and  by  the  fart  thai  the  ooniititutiona]  iytnptoma  are 
ar  wanting.     Of  the  three  caaea  aoitintsed  liy  Aldibcrt,  one  wba 
M  fibmnia,  and  one  waa  Sbcwjfilac 
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Parentis  ifl  mn  iBflanunaticMi  of  the  macoiis  ] 
Tig  of  the  kidner;  erstitij  h  an  inflatEunatian  ^ 
of  the  hlmdder.  Tbej  mar  exift  separately  off 
there  maj  be  mflaminatioii  of  the  oreter  or  of 
nephn'tj^),  and  it  maj  be  acute  or  ehronic 
mulatioii  of  piti  in  eonstdenMe  arooaut  i 
(pyonephrosis).  | 

Etiology. — Pyelitis  may  be  secondary  to 
gteDito-urinaiT  tract.  It  is  r^fuhirly  present  1 
alio  frequently  a$(§ociated  wtth  congenital  maU 
or  ureters,  with  renal  tuberculoeig  and  renal 
from  an  extension  of  inflanunation  from  tho 
kidney  (perinephritis  K  or  from  an  abscess  open 
kidney.  Acute  pyelitii^  sometimes  occurs  as  a  | 
typlioid  fever,  diphtheria,  influenza,  or  pyemii 
in  the  urine  in  these  ca&es  are  the  streptococci 
tubercle  bacillus^  the  typhoid  bacillus^  tlie  bacil 
rarely  the  diphtheria  bacillus  and  other  baeteril 
with  the  ctjlon  bacillus.  | 

All  these  forms,  however,  are  very  infreq 
form  of  pyelocystitis  which  often  occurs  apparen 
It  may  be  found,  however,  in  the  course  of  an 
follows  acute  disturbances  of  the  gastrcj-intestii 
rhea.  In  these  cases  the  evidences  of  inflamis 
slight  or,  more  frequently,  entirely  wanting.  T 
occurs  with  by  far  the  greatest  frequency  in  femi 
and  older  girls  occasiarially  are  the  subjec^ts  of 
present  with  great  uiiifomnty  is  the  colon  bacil 
genie  cocci  are  oc^casionally  associated  with  it* 

The  infection  has  been  assumed  to  be  an  aa^ 
uretlira,  chiefly  liecause  of  the  great  prepom 
girls;  but  this  is  by  no  means  established,  ^ 
place  through  the  intestinal  walls  into  the  ge 
prufjable  in  view  of  the  frequency  with  whii 
rhea  and  by  its  ot*casional  presence  in  boys. 
blood  does  not  seem  to  l>e  a  likely  method,  foi 
cases  are  uniformly  negative.  Pyelitis  is  quite 
years,  after  that  time  the  number  of  cases  dim 
found  at  any  age. 

Lesions. — When  pyelitis  develops  from  a  loct 
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"    ^^  iifK»n  a  ealculuB  or  confoiitel  drfbcmity, 

t/  cii!!^.%  tite  niucoiu  mcttbtrnM  of  Umi  ^^ 

It  may  W  ^rnnuliir«  iinipihirl?  tttiekeofil  aod 

N.    In  the  rare  ca^i  of  dipblberilie  pjTilHi^ 

The  kiiluc;   in  all  tlieae  foma  ia  in- 

!  •«;  the  extvBi  of  the   neplutiii  will 


lntcTuI ;  othi*ni  i^e  Inith  ^itUs  nro  involviH].  lit  tiie  oamn  ul  m-utr  |ijriftia 
or  pyelfK'}Mtitis  Uierc  are  the  usual  appearaucea  of  an  aaila  catanfcal 
inflammation  of  the  mucous  mcmhranc  with  coofcilioiw  awrlltiif  afid 
8ometiines  minuti*  hiTi  '  :*'ii.  There*  may  lie  an  acrumulatian  of  p«a 
of  considerable  Bize  •  i^  the  pelvig  and  iralicc^   (ptinMfpliniib). 

In  XDDgt  of  the  »eM^rc  iaR*«  of  pyeUtii  thero  b  mlm  preioil  a  certain 
finicnmt  cif  nephritic.  This  may  be  merely  dej^moration  or  there  nay  be 
(onec'tions  of  jmlymorphonuclear  leueiKVten  and  etm  the  formalioB  of 
numerous  Kmall  aluM^e^Ht^  tlm^ughout  the  partndiyiM  of  tim  kiAtmj*  If 
the  etmditian  is  one  *l 
and  in  all  protracted  n 
18  exteniiively  altered. 
prefient  more  or  lew  n^ 
there  \&  a  faUe  m*' 
folved  to  a  greater  or 
depend  upon  the  nature  of  tlxt  exciting  cause  and  tha  dnrmtioil  of  Ibc 
pnK*ettn. 

Symptoms. — lliere  arv  few  diiieam^  in  which  there  it  aoeh  a  fraat 
dUbrtnce  in  the  severity  of  the  lymptoma.  In  perhapa  Iha  maj*''' 
of  caata  pyelitiit  i^  m^  mild  aa  to  cauae  no  armptoioa  but  a  ^li,:  ' 
elevation  of  temperature  of  one  or  two  degrvea,  wlikfa  may  be  Tvry 
Umponry.  It  would  entirely  e«eap(?  del«*rtinn  but  for  an  examination 
of  the  urine*  llu*  puji  may  be  preaent  only  in  imall  amount,  t.  e.,  four  to 
aix  oella  in  each  microaeupieal  field  of  uncenlnfugaltied  urinet  and  for 
only  a  few  day«. 

In  other  caaea  the  qrmptoma  may  ba  qnita  mxtre.  Tha  hiilory  of 
tlie  fuUowinf^  caae  illuKtratra  the  main  eltntcal  faatufiaa  of  acut<*  pyeliti- 
in  thirt  imttame  •  tiM  a  prtmary  ditraae: 

A  previously      ..  :.  .:  :..  it  of  eij^ht  nontlia  waa  (ak«ii  iiid* 

danly  with  a  chilly  followed  by  a  very  higli  fer^.    Tba  child  waa  ill  for 
ten  da}**  Wfore  the  nature  of  the  dineaae  waa  aunperteiL     Ihj^ 
time  the  temperature  ran^  Wtwern  lOP  and  ItHJ"  F.,  touclii  ,.  . 
nearly  every  day;  but  tha  chill  waa  not  repaaied.    The  other  mnstitn- 
liimal  #>mptomii  wera  not  arven^    At  tlic  fir»t  examination  of  tba  nrioa 
there  waa  found  a  larfe  amount  of  pua,  whkh  on  atmodinf  waa  i^^l  i'» 
one4welfth  of  the  voluiSM*  of  tlir  urine  paired ;  tba  n^ctlon  waa  ptr 
acid.    Tbera  vrere  no  aifrna  of  vaftnitia  or  vulTitia,  no  m^^9r  wfinaa,  ji* 
evidanra  of  loeal  pain  either  in  the  hiaddi?  or  Indney^  no  fihn.irTTT«1  tr. 
qnanry  of  mirturition,  no  locwlixet]  tcodafmap,  and  no  ^ 
later  examinattons  there  were  found  in  moderate  nitmb^ra  epitr 
fnim  the  blaiMer.  and  tha  tnbalia  and  pi  via  of  tb«»  kidnev.  ui^    .^  .. 
hyaline  caats«  but  nol  more  atbraitn  tiiao  wwuld  ha  etplaitted  t^  th 
amoiQit  of  p<oa.    Under  no  treatment  except  alkaline  dtuivtic^  the  tern 
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perattire  gradually  fell  to  normal,  and  the  pus 
quantity,  and  at  the  end  of  five  weeks  hod  praeti 
the  urine.     The  child  remained  well  and  entii 
symptxjms. 

In  some  cases  there  are  recurring  chills,  wil 
temperature;  in  othcrg  there  may  be  only  pyuri 
and  few  other  constitutional  s}Tnptoms.  The  cot 
is  a  very  irregular  one.  The  fever  is  gcldom  o 
interrupted  by  periods  of  normal  lemperatnrej  U 
poly morphonu (dear  leucoeytohiis  is  pri\Hent,  The  ] 
ally  from  15,UU()  to  3U,0U0.  An  agglutiuatioa 
bacillus  with  the  patient's  blood  can  usually  be  i 
dilution.  The  duration  of  the  acute  attack  may 
six  or  eight  weekg,  and  pus  eel! 8  may  be  louuc 
much  longer  time.  If  the  disease  complicates  on< 
disease**,  pyuria  may  be  the  only  symptom.  If 
micturition  is  frwjuciit,  and  may  be  paiufuL 
pyelooystitis  is  turbid  from  the  presence  of  pu^ 
may  be  from  one  to  fifty  per  cent  of  the  volui 
amount  of  pus  varies  greatly  from  day  to  day, 
when  the  temperature  is  low,  and  almost  absent 
is  high,  this  fluctuation  depending  upon  the  ac 
charge  of  the  pus.  The  quantity  of  urine  is  gen 
ished,  and  it  may  be  quite  scanty.  The  reactifl 
though  the  amount  of  pus  is  large.  Albumin  is  ; 
the  amount  of  jjus  or  tlie  degree  of  nephritis.  R 
under  the  microscope  hi  most  of  the  very  a  cut* 
Boffieient  number  to  color  the  urine.  The  pus  t 
usually  well  preserved,  but  in  old  cases  thej 
There  are  many  epithelial  cells— conical,  fusifo 
with  long  tails.  There  may  be  renal  epithelium 
or  epithelial  casts,  varying  in  number  with  tlie  8 
in  a  catheterized  specimen  the  colon  bacillus  is 
culture. 

There  is  at  times  seen  a  particularly  sever 
affects  boys  as  well  as  girls,  usually  in  the  first 
onset  is  sharp  witli  fever»  gastro-tntestinal  svmptc 
sions,  and  the  temperature  is  often  continuously 
is  extreme,  the  loss  of  appetite  marked,  and 
rapidly.  TheTc  is  irritability  and  !iyperesthesia, 
to  suggest  meningitis.  The  urine  contains  beside 
in  large  numbers.  The  course  is  prolonged  and 
high.     About  10  per  cent  of  such  severe  eases  p 
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lion,  from  i'iim|ilic*iiti(in9  affiHlirig  the  ga#lro*int(^tui«l  tmci  ar  llie 
luiifT^.  Thicinieh  and  Goppert  have  reportol  a  series  of  floeb  casei  that 
seem  to  Ih'  pnrtic^iiliirly  provnlent  in  u^rUin  l(K*aHtioit.  Wc  havif  imrtielfai 
observeil  a  mmii  iHimber,  The  severity  of  tlie  diseaiie  is  midotibtecUy 
due  to  the  fact  tluit  the  kidneys,  as  shown  bjr  autopsy,  are  severely  in* 
Tolfed.    They  are  really  cases  of  pyelonephritis. 

Pyelitis  in  older  children  usually  gives  more  local  symptomai  There 
is  frequently  pain  on  urination.  Pain  in  tli#  abdomen  or  loins  may 
he  marked  and  there  may  be  tenderness  and  even  muscular  rigidity* 
When  the  right  side  is  involvi  '1  Ir  ?Ttaj  be  difllcult  to  exclude  app^'ndi* 
citis* 

Pjelttix  hnM  a  marked  tendency  to  recur.  It  may  do  this  after  a  few 
weeks  or  monthii  or  perhaps  not  for  several  years,  .S«jme  children  may 
suffer  fn»m  a  number  of  attacks.  Others  show  few*  if  any,  constitutional 
symptoms,  but  their  urine  for  a  hmg  fx^riod  may  never  be  free  from  pus 
cells  and  there  may  be  exaeerlmtiotis  with  fever  from  time  to  tim<6  for 
many  months, 

Tn  pyelitis  depending  upon  eongt*nital  malformations^  pyuria  ts  usu- 
ally the  only  symptom,  unless  pyonephrosis  ts  prevent  With  calculi 
there  ia  an  acute  or  chronic  pyelitis;  tiiere  may  be  bcalixed  pain,  ten* 
demc*ss,  fbomcttmes  a  tumor,  occasionally  hematuria,  and  perhaps  a  his- 
tory of  renal  ci>lic  or  the  passage  ctf  gravel.  With  tultercultmis,  there  is 
chronic  pyuria  and  the  presence  of  tubercle  bacilli  in  the  urine.  Tha 
symptoms  of  general  tul»erculof«is  are  tummonly  aMociatrd,  If  ihi'rv 
i$  peri  nephritis,  the  inflammation  is  usually  acute«  and  theia  are  present 
tbe  loc^al  symptoms  of  tlie  original  disease.  If  an  abswas  <>peiis  into  the 
pelris  of  the  kidney,  there  may  be  a  sudden  disebarye  of  pus  in  kffe 
quantity  with  a  suUidcnce  of  previous  local  symptoms,  inelndinf  the 
tmnor.  With  neoplasms,  both  pus  and  hhjod  may  be  fuund  tn  the 
nrioe^  but  the  latter  is  more  frequent* 

BiafuosiB. — The  eharaetenstie  nyrr  >  *  »-  r»f  acute  pyelitis  are  ehlUs, 
whitli  may  be  repeated^  hig^h  and  flu  :  temperature^  scanty  nrinvi 

containing  pus,  and  oct^aj^it^nally  [aiin  and  teodeniiii  nt^  the  ktdne>  • 
All  of  these  may  be  absent,  however,  eieept  the  ferer  and  the  pyurui, 
and  both  the  fe%er  and  tK«»  pyuria  may  be  inlrnnitti-nU  TTie  diagnosis 
of  pyelitis  is  made  only  by  an  exaninatiou  of  the  urine^  wkidit  particu* 
larly  in  infancy,  should  never  be  omitted  in  cases  ol  ohamre  hich  tem« 
peratun^  ivhrtlH*r  prolonged  or  only  ti^mpi»rary.  If  pias  is  not  found  the 
eiamination  sliould  be  repcateil  several  tijmaa.  When  cyslitia  ia  lasi^ 
^riated,  the  only  additional  symplitnis  may  be  pain  and  other  aifiia  uf 
^tesical  irritatioii.  These  sympto»K  with  an  a^ul  untim  oonlaitiiiiK  iboiv 
or  Im  pua  aiMl  numerous  eptlh4*lial  eelb,  are  suflFknenI  to  establish  tli# 
of  pjeliicyslltis.     If  the  pas  romes  frua  tlia  upmam  4if  aa 
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abscess  into  the  bladder,  ureter,  or  pelvis  of  tl 

of  such  abgc-esfi  will  usuallv  by  present. 

Fro^osis. — In  uanes  apjiarentlj  primary,  and 
to   the  colon   bacillus,  the  prognosis  is  good* 
from  the  nephritis  which  follows  or  complieatea 
young  and  poorly  non ribbed  infants  who  may 
the  result  of  gastro-intcstinal  disturbance.    The 
nant  fonn  is  always  doubtful.    In  cases  dependii 
the  prognosis  will  depend  upon  the  nature  of  thi 
also,  the  principal  danger  is  from  nephritis.    11 
if  pyonephrosis  oocmrs,  the  patient  may  die  f« 
serious  degree  of  nephritis  has  developed. 

Treatment. ^ — Water  should  be  given  freely, 
point  of  neutralizing  the  excessive  acidity  of  the 
of  alkali  is  necessary  to  accomplish  this.  Citral 
render  the  urine  alkaline  in  this  condition  is  aj 
vomiting.  It  is  therefore  wise  to  give  not  more  ti 
this  three  times  a  day,  but  to  give  bicarbonate 
thirty  grains  every  four  hours,  according  to  the  r 
urine  should  he  kept  alkaline  for  some  time  aft 
symptoms.  The  most  widely  used  remedy  is  h 
tropin),  which  may  be  given  in  doses  of  one  of 
hours  to  an  infant  of  a  year,  and  proportionate 
In  order  tliat  this  drug  should  have  an  antisepti 
be  acid.  It  is  improper,  therefore,  to  combine 
alkalis.  We  have  seen  it  used  in  large  and  smal 
pyelitis,  but  have  not  been  convinced  of  its  value, 
very  resistent  to  any  form  of  treatment,  the  esao 
continuing  for  many  weeks.  For  such  obstinate  c 
the  autogenous  variety,  should  be  tried.  Strikii 
followed  their  use.  If  calculi  are  present  or  o 
perinephritis,  etc.,  the  methods  of  treatment  ap] 
are  indicated. 


RENAL  CALCULI 

Small  renal  calculi  are  very  common  in  ii 
room  we  frequently  see,  on  opening  the  kidney 
brown  granules  in  the  pehis  and  ealices,  and  o 
large  as  a  sm«ll  pea  is  found.  They  are  usual! 
Only  once  in  over  two  thousand  autopsies  of  wh 
a  stone  of  any  considerable  size  seen  in  an  infi 
an  inch  in  length  and  half  an  inch  wide.    It  h 


CAtCUU 


§17 


go  rttri%  when  wc  itin»i(ler  how  fery  fit^uuntlj  the  minute  i-«trali  are 
met  with-  The  probable  explanation  ii^,  tiiat  the  majtirity  af  thinn  arc 
diiM!K)lved  or  washed  down  into  ilic  bladder  and  paMcnl  per  urrtkraffi 
bec!au8e  of  the  fluid  diet  of  the  first  two  year*.  The  jnnnular  depiNiitji 
are  tifiually  lodged  in  the  pelvitt  of  tlie  kidney*  and  are  generally  aeen 
upon  both  sidc^  With  the  largv^r  eolleitious  Ibtrt  ia  often  a  alight 
catarrhal  pyelitis. 

Symptomi. — The  smitU  depofitta  give  no  aymploRia,  and  e?eQ  quite 

klarge  calc^uli  may  be  found  at  auto{»««y  when  no  indteatt4in  of  their  pit»- 

^ence  had  exiated  during  life,  a«  in  the  ciuie  above  mentioned.     In  noine 

Cttaea  ^lymiitomg  are  produced  which  resemble  thtiae  of  renal  raleuli  tn 

the  adult     In  infants  le8i»  definite  itynipConut  are  cifti^n  p«««ed  gier  aa 

^merely  in(ej«tinal  colic. 

In  well*marked  casea  in  older  childnm  thera  ia  tmilenMna,  p«iin  liieal* 
ized  over  the  affected  kidney,  or  radiating  to  the  bladilrr,  the  perineum, 
and  even  the  oppofiite  kidney,  and  there  may  t»e  irritation  and  rHractioii 
r^f  the  teuticle.    The  urine  nmy  ubiiw,  ej«iHH  lally  afl^r  exeri*i«*»  a  tracr  iif 
blood ;  there  may  lie  tlie  added  aynipt«>m»  of  pyelitia,  with  fome  fever, 
[.localised  t€ndem«ia»  and  the  nee  in  the  urine  of  poa  and  epi* 

lial  eella  from  tht  pihtif  oi  ney. 

Benal  eoltc  ia  produced  when  a  Btooe  of  anj  i^ooBiderabla  aiae  pttaaoa 
from  the  kidney  to  the  bladiler.    It  ii*  • '  f  by  •ympfooaa  limikir 

to  Uioaa  aead  in  the  adult.    There  an^  -  ka  of  ieteiv  aaekcnlng 

pain  in  the  loina,  aiioottng  down  the  thigh  or  t^i  ihe  litalirlr*    Tbrre  may 
fomiting  and  even  euHafiae*    TV  '  '    qticfiUy*  in  amall 

stitica*  and  eontaina  blood.  vly  anliaide  whan 

the  atone  reaeJii*a  the  bladtler.  The  raleulua  may  aoiaetimee  become  un- 
}>.  ft  the  itreler  and  give  riae  In  hydrooqAroiia  or  i7iiiiephjiiai% 

\%  M  ai  beeomea  pyidonephritia. 

The  exiatenee  of  amall  calculi  may  be  aoapecied  from  the  mnptoma 
aientionc«f1 ;  the  diagnoela  ia  mede  poaitive  by  the  appiiiriara  of 
fa  the  urine.  The  nee  of  the  X-ny  ia  of  asrite  in  ifrofniwng 
amall  calculi. 
TkiatmcBi,— The  only  modkal  tfiaimeni  conaiaia  in  a  duid  diet,  the 
free  uae  of  alkaline  mineral  wateiv,  aiid  m  anlBeicol  ijBiiitity  of  aome 
dmg  to  i«nder  the  urine  alkalinei.  Such  mattauiea  will  relieve  only  the 
oonditiona,  WHli  brgwr  eakuU  and  mave  marked  aymptnmav  a 
opaffmtiQn  ahoQld  be  ooiiaMapad  and  rimold  be  urged  ia  piOfNif^ 
to  the  aeterity  of  the  ayraplnma  and  the  rlmrnrm  of  the 
ealeukotia  I  *,  it  if  certain  aooner  or  later  to  bnid  In  i 

iritiap  an>i  i  question  of  time  vtieii  the  kidney  will  be  die- 

Tbe  amne  ia  true  of  hydrooepbrafia  from  the  impai*tion  uf  a  eel* 
in  the  mitm*   Aldibert  haa  ceBarted  four  mma  ef  nepliradmtiy  in 
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ehildreD  for  reaal  calculi  in  whirli  the  kidney  1 
recoveries  and  one  death  from  ghoek.  In  nini 
calenlous  pyoneplirosis.  theru  were  six  rei*overie8 
earlier  the  operation  the  greater  the  ehanees  of 
better  condition  of  the  other  kidney.  Althoug 
water  and  the  use  of  drngj!  may  relieve  some  of  i 
questionable  whether  they  do  more. 


PERINEPHRITIS 

111  is  pf  insists  in  nn  irdlaninuition  tii  tlie  eel 
the  kidney,  which  may  terminate  in  rfsohilicitj  i 
not  of  very  uncommon  occurrence.  Perinephri 
supjiurative  prwesscs  in  the  kidney  itself,  wheth 
culous  deposits,  or  it  may  lie  primary.  In  cl 
common  form.  Primary  perinephritis  is  attribi 
or  expoeurcj  or  it  may  develop  without  assi^^nabl 
an  acute  or  suliacute  course;  very  rarely  it  maj 

For  the  clinical  picture  of  this  disease  we  i 
paper  hy  Gibney,  who  luis  pul^lished  a  report 
primary  perinephritis  in  children.  The  ages  o 
tween  one  and  a  half  and  fifteen  years,  the  maj( 
and  six  years.  The  two  sides  and  the  two  i 
affected.  About  one-third  of  the  cases  were  ( 
matism;  in  the  others  no  adequate  exciting  ci 
The  majority  of  the  easels  were  referred  to  tlu 
nosis  of  hip-Joint  disease  or  caries  of  the  sipine 
twelve  of  Uie«e  eases,  and  sixteen  terminated  in 

Wlien  abscess  forms,  it  usually  burrows  hct 
and  eomee  to  the  surface  pjsteriorly  near  the 
space;  it  may  hurrow  forward  between  the  abdc 
just  above  PoupaTt^s  ligament;  very  rarely  i 
muscle  and  appear  at  the  upper  and  inner  as| 
ordinary  psoas  abscess ;  or  it  may  open  into  the 

Symptoms. — The  onset  of  acute  perinephri 
with  chill,  fever,  and  localised  pain;  or  it  may 
of  the  spine,  lameness  referred  to  the  hip,  and 
traction  of  the  flexors  of  the  thigh.  The  pain 
but  may  be  referred  to  the  groin,  to  the  inner  a 
knee.  It  is  often  nevere,  and  increaserl  hy  usin 
cnses  accompanied  by  localized  tenderness  in 
kidney.    There  is  lameness  upon  the  affected 
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lually,  bein^  ^metimes  Feferrcd  to  the  hip  aial  lomettmri  to  the 
[>me,  Tht*JH»^  gymptonij*  ufteii  iVvt^up  kUiuIv  in  the  iHiunii*  of  Iwci  i»r 
thn*e  weekA.  They  are  tisually  atTfitnpanieil  by  a  drj^tit  elevation  of  tetn- 
literature*  In  the  mojtt  acut*  caj««  the  ti^mpenititn*  I*  higli  (lOiJ*  lo  ICH*^ 
F,),  and  proMrntion  severe. 

Aa  the  cltsK>a!«  pro^esaeft,  fever  in  a  t^mKtant  Kjinptom*  the  tempera- 
ture U8iinl1y  varying  tw^twH-n  1«U**  and  l^Ki"^  F.  Thert*  i«  iti  mmt  vmm*n 
ineroaifing  deformity,  and  ftiially  the  patient  may  be  tmable  to  walk  at 
all.  On  examination  at  the  heiglit  of  the  diffeane,  there  ia  found  in  n 
typical  case  a  de\iation  of  the  spine  with  the  loncavity  tovranl  the  af- 
^ftH'teil  side;  the  thigh  may  l>c  held  flexctl  to  a  nghl  angle;  {manive  eiten 
sion  is  re6i»ted  and  rank's  pain^  althoui^h  all  th«  other  movefnenta  at  th** 
bip  joint  are  normal.  In  the  lumbar  region  there  ti  tendermnat  and 
Uhere  may  l»e  an  area  of  inOltrntion  fdling  the  iliocciatAl  iptoa;  At  flftt 
thiD   is  only  appreeiabic  by  pi*rmsaiony  but  later  ■  diatiiici  tumor  i^ 

mt     In  adflition  to  the  tumor  in  the  u»ual  r^*gion,  ihef9  i§  ionii- 
Piimea  one  at  the  upf>er  and  inner  aitpect  of  the  thi^h»  owiiij^  to  a  littr- 
rowing  of  pus,  and  the  ttaefi  may  comrounicati'. 

Lameneaa^  pain»  deformity,  and  fever  mmeiimm  esiat  for  two  or 
three  weeks  befon*  any  tumor  ran  be  nmie  ottt  Tlw  coiurkitiitioQal 
symptoms  are  often  severe.  The  size  of  the  ahaoeaa  ia  aonn'timea  ver} 
gn*at  In  one  caae  we  aaw  it  aitvod  from  tlnr  i|iljie  to  th«  medbn 
line  in  front,  and  from  the  crest  of  the  tliuin  wmAr  to  the  free  bofder 
of  the  ribs.  Tlie  amount  of  pus  varies  from  a  few  tmnrea  to  two  or 
three  ptnta.    Urinary  symptoms  or  ttmea  wanting:  at  other  timea 

there  is  inen*ai»ed  frequent y  of  tu  -n,  amom[ianitHi  by  fiein  fmm 

an  irritation  referred  to  the  bladder.    The  urine  may  contain  poa  frum  a 

apUmting  pyi4itiii.    In  only  one  of  Oibnry*s  raaea  wea  Ihia  prawnt 
r  defdoped  in  the  fourth  week,  and  the  ehiUl  recovered. 

The  duration  of  the  diinmacf  in  tlie  aciite  caees  varie*  frooi  three  to 
eight  weeka ;  in  the  subacute  it  may  he  five  or  six  months.  When  swp- 
pnralion  occurs  the  symptmna  subejde  qiitti*  rapidly  after  the  pna  has 
been  evaeuated,  end  rerovery  ta  compMeu  When  reaidutiuD  takea  place, 
there  ia  e  gredwal  suheidettcw  of  the  sjrtaptoine*  and  often  some  stUEoeM 
of  the  thigh*  with  sligbl  leieeneas  for  aeverel  months.  In  the  seriae  eC 
ceaea  above  referred  tcs  ststty-Hve  per  rent  recovered  completely  in  three 
BKHithai 

Uegaeiii^ — In  nuy  eases  a  diagnoeia  of  hip*Jotnt  diaeeee  ia  made* 
but  that  dbeaea  develo|ia  more  inaidtomijrt  i«  very  mtirh  nti>re  chmni^ 

i  rareij  prodoeea  so  grait  defiirmity  in  e  year  ee  ia  efloi  seen  in  pen- 

itia  in  two  or  three  weeka;  ahscasa  ia  infrequent  dmiog^  the  Irtt 

^jeer  of  tlie  diaeese.     In  perinephritta,  on  the  other  hand,  ire  have  a 

ahly  ecttte  onaet,  amnetinies  with  chill,  fever,  merfced 


efio 


DIfiEA<;E8  OF  THE  irROGEXlTAl 


deformity,  developing  in  two  or  three  weeks; 
n  month,  and  complete  and  permanent  recovery 
few  monthg  at  most;  the  deformity  is  due  i 
thigh ;  all  otljer  mavenieuts  at  the  iiip  may  be  f 
h  nbeent  Psoas  abscess  from  Pott's  disease  it 
nior,  and  lanieiiegs  similar  to  that  Bc?en  in  perini 
tion  there  is  found  the  ant^lar  prominerjfiL*  an 
of  the  lumbar  vertebrae.  In  eases  of  doubt  the 
inipckftant  aid  in  diagnosis. 

Prognosis. — Primary  perinephritis  in  childri 
mi  nates  in  complete  recovery.  Of  the  twenty 
and  eight  subsequently  ohserve<l  by  Gibney,  all  I 
only  condition  likely  to  prove  fatal  is  rnpture 
peritoneal  cavity. 

Treatment* — The  patient  should  be  put  to  1 
possible  throiighotJt  t[»e  attack,  lo  the  enrly  st 
an  ice-bag  should  be  applied  over  the  affected  6 
be  preferred.  Ab&cM?sses  should  be  opened  earl 
and  tlie  danger  of  a  poBsible  rupture  into  the  j 


B  per 


CHAPTER   III 

DiSEASES  OF  THE  GENITAL 

MALFORMATIONS 

Adherent  Prepace. — This  condition  is  somei 
sis.  It  is  80  coiistuntly  prt^sont  that  it  can  1 
malformation.  It  is,  however,  a  condition  of1 
male  infants.  The  prepuce  should  be  retracted 
coniplctcly.  The  smegma  should  then  be  washes 
vvilh  a  drop  of  oil,  and  the  skin  drawn  forwtird. 
daily  until  there  is  no  disposition  to  a  reeurrene 

Phimoiis.— This  is  such  a  narrowing  of  the 
be  retracted  over  tlie  gliius.  The  de^^ree  of  phi 
very  rare  eases  there  is  no  preputial  opening, 
is  so  smull  that  no  part  of  the  tr^ans  vmi  be  cx|k 
tion  to  the  outflow  of  urine;  but  usually  a  sma! 
seen.  Phimosis  may  be  complicated  by  an  el 
trophic  phimosis),  and  the  clongntion  may  exit 
of  the  orifice,  although  this  is  usuiilly  present  t< 
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The  pToenoe  of  phinuiiiis  makcji  rk^aiitifinfui  impcMpnik*  in  mmiy  c^ntii, 
and  want  of  eieiifilitieM  leads  to  tiifeetion  and  to  baianitii».  Thin  m  quite 
frefjtuvrit,  fvtni  in  iiifautji.  It  mity  U*  tHiitipIientiHl  by  nn^thrittm  imi  ^i^en 
by  eystitiH.  Another  couM?quenL-e  of  the  stminiiig  iaducfid  bjr  phimaib 
is  biTtiia.  which  miiy  \k^  rithcr  inguinal  or  umhilifal.  To  cun  tilt  h«niia 
ig  often  ini[>oi4sibl€%  unlesas  the  phimosis  id  relieved.  The  li«t  ol  f«flci 
phenomena  which  have  been  ai»mbi'd  to  phimo^^ii^  i«  a  long  one.  Tluin 
^ilii  bean  a  diitp<jfiition  on  Uu?  [lart  of  iiome  to  itttribute  naaiiy  all  the 
nervoua  dtHturbanc*e»  of  boyhood  to  phimoais,  and  an  exigpniled  impor* 
tance  hag  certainly  been  attached  to  this  condition*  A  vfTj  marked 
degree  of  phinicMig  oftt>n  exigtu  in  children  without  producing  any  9jmp- 
toms.  That  phimosiii  ig  an  etiological  factor  in  many  neurotea  ia  eer- 
tainly  to  lie  doubted*  Our  expcricni^  with  drcnmi'igion  as  a  rare  for 
inch  oonditiong  ha^i  l»een  very  un«attftfact'>ry.  When  clt^nline^ia  ta  im- 
pOisible  the  irritation  and  resulting  pruritis  may  ratUK*  frequent  priip- 
iam  iind  may  at  timcn  cnc<uirage  masturbation*  Phimo#ig  may  rarely 
lead  to  vee^it-al  fipaiim  and  retention  of  urine,  but  more  fri-c|ucntiy  to  wk* 
turnal  incontinence. 

Trtnlmenl, — PhinuM^is  shmdd  reccife  altention  in  tnfaory.     Often 
^Tery  little  treatment  ia  neede<l*     When  there  i»  a  very  long  pfrpoee 
with  phimoKiig,  the  operation  of  cireumciaion  ilMntld  be  done,  even  when 
the  degree  of  phimoAiM  in  ulight.    Many  mam  of  phimoaia  in  which  the 
prepuce  in  not  long  can  he  relieved  hy  atnrlcbing*    If  no  pari  of  the  gtaaa 
rean  be  ej[]io«4*f],  the  itimftlcKt  plan  is  to  slit  tip  tli«  dorsnm  of  the  prepam 
Iwith  A  pair  of  m\mtoT%  and  brr^k  up  the  adheaioiii*    The  cometa  of  Ibe 
[flap«  thug  made  can  then  tie  gntppiM]  uff  and  one  iUleh  inaefM  on  dtlmr 
To  promote  eleanlineia  in  alder  bojra  or  in  eaaei  nf  bemta 
or  prolapee  and  when  pbimoaia  ia  preeent*  drotindaion  ibosld  be  per- 
formed. 

Eypotpadiaa — In  thia  condition  the  nreihra  ia  not  continued  to  the 
of  the  peni«,  but  open«  on  the  inferior  surface  aoine  distance  bnd^ 
reprMPntiHl  in  front  %4  thia  only  by  a  ahallow  furrow.    In  more 
caaee  there  ta  a  deep  fiaanre  whidi  dtridci  the  arn]|iim«  and  aoine^ 
eu*n  the  perineun.    Into  tliia  faniiw  the  wthra  opna.    Tlib  la  a 
ition  likely  to  tie  niataken  for  tlist  of  bmnaplmMltani,  eepermtlr 
[  the  tealiclefl  are  frequently  tn  tlie  abdominal  caTtty. 

Jiptiiifc — ^Thii  b  a  conditioo  in  whieh  the  oreUini  opena  on  ibe 
anrfaee  of  the  penta.    It  tj  much  leea  frMfwaat  than  hypoapadiaa. 
[There  may  be  aimply  a  diTiaion  of  the  glana,  or  the  fiaaurr  may  exieiid 
the  whole  length  of  the  organ  and  be  cowplkated  by  eistrophy  of  the 


Exstrophy  of  the  Bladdtr. — tn  the  eompleie  form  there  ia  a  median 
Irooi  the  umbtlicua  to  the  tip  of  the  pcnia.    It  iadidei  the  an^ 
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ivrloT  al)domiiial  \vall»  Hit'  pelvic  hours,  mu]  the  u 
folirely  separated  at  the  symplijsis,  or  eouueeted 
a  fibrous  hand.  The  hyptjgastrie  region  m  oteuf 
surface,  slightly  corrugated,  which  is  all  there  is  ( 
lower  lateral  portions  of  the  red  mucous  merabra| 
elevations  are  seen,  from  which  urine  oozes.  The 
the  ureters.  The  penis  is  short,  and  presents  a 
dorsal  surface.    The  testes  are  often  in  the  ahdoi 

An  analogous  deformity  is  sometimes  seen  in  g^ 
of  the  clitoris  and  the  lahia  minora  and  majora.  ' 
deep  as  to  reach  nearly  to  the  annt^.  Tlie  vaginal 
rectum  may  open  into  the  prnlap.^ed  hladder,         I 

All  these  deformities  are  conipatihle  with  loni 
the  bladder,  w*hether  complete  or  partial,  patiejitaj 
selves  and  to  all  about  them.  It  is  almost  imj 
clothing  from  being  soaked  with  urine,  which  giv 
with  the  patient  a  strong  ammoniacal  odor.  The  i 
Operation  for  the  relief  of  these  eases  stioiild 
The  operation  to  be  reeummended  is  the  transpl 
into  some  part  of  the  large  intestine^  usually  tb 
are  often  most  surprising.  The  rcitum  soon  t 
urine,  holds  it  for  hours  without  dilllculty  and  e 
comfort.     Ascending  infection  of  the  kidney  sel 

¥ndescended  Testicle — Cryptorcliidisin,^-In  j 
situated  in  the  abdominal  cavity  below  the  kidneyt 
into  the  scrotum  during  the  ninth  month,  but  u 
the  testicles  may  be  in  the  inguinal  canal,  or  eve] 
former  condition  is  quite  frequent,  being  present 
all  male  children.  In  most  of  these  the  descent 
ficulty  during  the  first  weeks  of  life,  and  causes  r 
tlie  condition  may  persist.  Spontanen^us  descent 
time  before  puberty,  the  chances,  however,  stead 
vances.  When  in  the  inguinal  canal,  on  account 
the  testicle  may  be  injured,  or  become  painful 
approaches.  In  any  abnormal  position  it  probabl 
erly,  and  may  remain  without  function,  but  iiitc 
opment  of  the  body  is  rare.    Hernia  is  a  f  requGD 

When  in  the  inguinal  canal,  descent  of  the  U 
facilitated  by  manipulation.  If  the  condition  if 
unnecessary  except  for  relief  of  pain.  If  it  is  < 
be  performed  before  puberty,  preferably  from  tl 
year.  Transplantation  into  the  scrotum  is  at  th; 
ally  success fuL     Should  pain  be  persistent,  and 
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bk,  the  testicle  may  be  replat^ed  in  the  abdomituil  ravity.     RemoTml  it 
indicated  Dtily  whirn  d<*generatiuii  hftft  taken  place* 

With  the  eiceptioriK  alrtmdy  mentionefl,  deforinitir>  i»f  the  femnle 
genitalt;  belong  rather  to  gynmxiogy  than  to  pe<liatriiii.  tiiuce  the)  nre 
chiefly  of  the  int«*mal  orgmii8,  and  do  not  tsaually  gi^e  aymptoma  before 
puberty. 
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Balaaitii. — Balanitis,  or  inflammation  of  Ibc  prepuce,  ia  one  of  Iht 
re»ulta  of  phimosis.  It  may  follow  det^mpogition  of  the  am^gnu^  infec- 
tion of  the  mucous  membrane,  injury,  or  ma^urbation.  The  paria  arc 
Kwoljeu,  «Hh>matou9,  Tvd^  painful,  and  iiionu*timeji  batbcni  in  poa.  Re* 
traction  of  the  prepuce  is  imposaible.  Under  proper  inoaimeDt  iha  m* 
Hanimation  usually  nuhiiidctg  in  two  or  three  davii,  hut  there  may  he  mnnt 
discharf^c  for  a  considerable  time.  Abei-esA  may  follow,  and  even  |^o* 
grenc  uf  the  pn'piice,  Tlie  nM>8it  aerere  t^amii  are  likely  to  \m  ecmiplicaliil 
by  anterior  uretliritia.  We  have  fn^uently  seen  eryaipelaa  atart  from 
Ijalai)iti8»  and  occasionally  diphtliena  oc\un»  here* 

The  object  of  tnmtment  ia  to  retno^re  thr  irritattnif  and  infcrtiomi 
material  lodged  beneath  the  foreikin.  Thin  may  lie  quite  difficult  It  ta 
b<*itt  acTompliahtHJ  by  syringing  with  a  l*ri/X»0  hichlorid  otilution,  and 
the  constant  application  of  a  wet  anttaeptic  drosaing*  lev  ia  oft4!n  tiaefol 
when  the  edema  is  grvMit.  It  is  sometimea  neeeaaary  to  slit  tip  Ike 
prepuce  before  the  parta  cmn  be  thorou^ly  eleanaed^  and  to  aaTere  tmwi 
Ihia  ia  often  the  quickest  method  of  cure.  Circumctabn  akould  not  be 
done  during  m\  attm  k. 

Vrtthntii.— ThiA,  like  the  i^me  disease  in  femataa^  may  ha  iimpla 
or  apecific  Both  forma  are  much  leaa  frequent  in  little  boys  than  in  the 
other  sex.  In  f^i'  -  thritia  the  inllammatioii  itfiiat'  *  '  '  ^  <' 
anterior  part  of  tl,  tha  foaaa  navicularia.    Tb^i 

charge  of  pua*  ami  aoiaeibMaa  pain  on  micturition.    The  moat  frequent 
otttaa  ia  want  of  daulinwa. 

CkmooDceoa  mflamtiittioip  ia  more  eomoMiB.    This  oocuri  even  in  in- 
fanta^  but  moat  of  the  oMea  arv  in  thoae  otcr  Mfaii  yeara  old.    Tlie  naital 
r  cnnae  ia  dirtet  eont^on*    The  ^ynptiNne  aft  mane  aet ere  than  tn  the 
ahnpte  form,  end  reaemhk  the  aaae  diaenae  in  the  adolt,  vith  the  ex- 
ception that  constitttttonal  aymptonii  are  imually  ahaent    A  mirroeropiail 
i  of  the  dbehmrge  ia  the  onlj  pcauttve  nutana  of  diagneeia 
two  varieUea.    In  thaae  eneea  it  rrrcala  the  gooocneena  in 
.  greet  numbenk    Coujonctiritia  and  arihritta  are  eaen  ee  oooiplieationa, 
just  an  in  the  female.    Kpididymitb  ia  rart*,  but  balanitis  antl  bnho  ate 

infrfqocot.    Poynler  hea  reported  a  mae  in  a  Uiy  of  tlirt^  yvatm^  who. 
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ent  for  a  uretn 

IS  always  to  i 


wfien  five  years  old,  required  treatment 
infc^f'ted  by  a  nurse. 

The  first  thing  in  the  treatmeiit 
otherwise  the  infection  may  be  carried  by  the  hi 
tnemhraDCB,  usually  the  conjunctiva.  In  other  i 
is  the  same  as  in  the  adult. 

Hydrocele. — Hydrocele  eousists  in  an  accumu!| 
part  of  the  serous  pouch  brought  down  by  the  test! 
infant?  it  is  usually  due  to  the  imperfect  clogture^ 
point,  where  a  tluid  accumulation  occurs.  Four- 
are  met  with  in  young  children, 

1,  Congenita!  Ilifdrocele, — In  this  the  conditio 
although  the  tumor  is  not  necessarily  present  at  hi 
nalifi  communicates  with  the  general  peritoneal  en! 
an  elongated  tumor,  extending  from  the  bottom  ol 
out  the  whole  length  of  the  cord.  The  tumor  ij 
spontaneously  by  position,  son^etimes,  when  the  oj 
by  pressure.  It  reduces  slowly,  without  gurgling 
masse  like  a  hernia.  The  tumor  is  translucent,  an 
The  testicle  is  above  and  posterior,  and  usually  i 
genital  hydrocele  may  be  complicated  by  hernia. 

2,  Hydrocele  of  the  Tunica  Vaginulis  with  I 
this  form  the  accumulation  of  fluid  is  in  the  sd 
with  the  peritoneal  cavity  having  been  entirely  0 
obliteration  of  this  pouch  in  the  canal  in  the  norm 
the  most  frequent  forma.  It  gives  rise  to  an  oval 
quite  tense  and  firm,  usually  about  tivo  inches  ii 
distinctly  felt  above  it,  the  testicle  is  behind  and  f 
not  always  felt  very  distinctly.  This  variety  give 
usual  cbiwtic  feclhigof  a  hydrocele, 

3.  Hijdmceh  of  the  Cord, — This  is  one  of  the  1 
pouch  which  accompanies  the  spermatic  cord  is 
UMinicates  with  the  peritoneal  cavity;  but  belc 
s<Totnm  is  normal,  and  the  testicle  is  in  lis  usual 
16  small,  elongated,  reducible,  and  entirely  above 
it  stops  at  some  point  in  the  inguinal  canal.  Tl 
be  completed  by  hernia.  The  diagnostic  points  i 
form  first  mentioned. 

4.  Enrtfstfd  Ilt/drocele  of  the  Cord.^The  p 
cord  in  this  variety  is  closed  for  some  distance  a 
but  somewhere  in  its  course  it  is  open,  and  here  tl 
the  form  of  a  cyst.  When  small  it  resembles  ai 
but  on  examination  this  organ  is  found  below  and 
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When  in  \hv  i^rial,  H  i$  often  mifiiikeQ  for  a  lymph  glADil,  sonitlliioi 
fcir  a  Kituill  lieriilii*  T\w  tiimcir  is  uiUAlly  aliout  the  fiixe  of  nci  AltnoiKL 
It  IB  ela.Nti('  and  irreiUn  iblt*,  an<l  translmont  like  the  othtT  varietieg. 

Treatment  of  llydroctlt. —  In  the  c^mgeniltil  fcmn  Ihe  ni»l»nmti(m  of 
a  tnifia  will  sometimes  cauiae  oblitemticin  of  the  caomJ,  so  as  to  riiat  off 
the  h)*inieele  sue  from  tlie  >ft'n«*riil  [MTitf^nefil  eniity.  It  ik  >tulMt*<juentIy 
mauagitd  Hke  an  onUnary  hydmcele  of  the  tunii^  va|;iualii^.  lu  infants 
and  young  ehildren  it  is  rare  that  aclivc  opcmtive  mca)(urcs  an^  ealkn) 
fur  in  any  variety  of  hydroeele,  a/i  thet^e  asnally  tend  to  diiiappcHir  fi|i«»«- 
tam^udy  in  the  coursic  of  a  few  months,  lodin  may  lio  apjdit^d  locally 
over  a  hydrocele  of  the  rord,  but  should  not  be  applied  to  the  scrutnm. 
|Some  eases  are  cured  by  a  simple  piinctiirf?  with  a  needle,  allnwinj^  thi* 
luid  to  drain  off  intx)  the  <'elluhir  tii^e$ue  of  the  aerotum  from  which  it 
absorbed;  othere  by  a  sinf^le  aspiration  with  a  hypodermic  syringe. 
Tt  is  sehlom  net^i'sstary  ta  ri*i*ort  to  the  injtviinn  of  irritiirit»  like  lodin 
or  carl>oIie  acid,  but  they  may  be  used  if  the  fluid  returm*  after  n  iwtilpd 
aspirations. 

DISEASES  OF  THE  FEMAU  GENITALS 


VAGINITIS 

This  is  a  catarrhal  inflammation  ti^ally  affectin>f  only  the  rafinal 
mucous  membrane,  but  may  involve  the  urethra,  bladder*  and,  in  older 
girls,  the  lining  membrane  of  the  nterns,  the  tubes,  and  even  the  peri* 
toneum.  It  may  be  either  simple  or  spcciAe  (goiKirrfadal)  ;  tha  pnrttlcot 
form  is  almo<tt  invariably  spe<*ific. 

Simple  Taglnal  Catarrh, — This  may  be  seen  at  any  a#e«  eteo  bi  In* 

fancy,  but  in  mtint  fn^juent  after  the  aeeond  year,    tt  occtini  especiaUy 

'In  girls  suffering  from  malnntritton  and  anemia,  and  wbnae 

cleanliness  is  neglected.     It  may  fdlaw  any  of  tJie  infections 

^partieularly  measles.     It  sometimes  coropliait»  fsrloalla  with  a  local 

f lesifin  in  the  vagina.    Tt  ma?  be  tranmatiiv  ii  ftroiQ  attempted  rape  or 

the  intToductioo  of  foreign  botlies.     Other  canaes  are  pinvorras  and 

LAcabies*    It  is  aometinMa  the  cause,  aometiiiiea  tbe  ftvolt  of  inaalvffaaiioii. 

The  diseaaa  gieQcrally  beirins  as  a  snliacata  catarrhal  laSatmniiM. 

discharge  lieing  the  first,  and  in  mild  rassa  the  only  symptom-    It  is 

a  white  or  yelJowish-white  ccJnr  and  not  tery  ahuntlant.     If  ths 

irts  arc  not  kept  clean  the  odor  of  the  diaeharge  is  quite  foul.    In  M^vere 

the  discharge  is  abnndant  and  may  eieortate  the  skin  of  the  taliia 

tmi^    Ttie  muenus  nuimbme  is  iwnUeo  and  n!ii  hot  tlieta  ia 

a  moderate  sc«eretion.    MifiiuacoiHcal  esaminalioii  of  the  diaeharge 

bacteria  in  large  numhcm  and  of  many  farirliea,  but  Uiry  an- 

ly  the  ordinary  meet.    With  proper  treatmenl  and  in  riiildmi  whu 
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are  in  good  general  rondition,  the  disease  tisiially  J 
Under  unfavorable  conditions  a  leueorrheal  disebaf 
nuieh  longer  time. 

Cases  of  simple  vaginal  catarrh  should  be  irrigg 
saturated  solution  of  boric  acid  or  1  to  5,000  || 
should  be  secured  hj  frequent  bathing  and  the  si 
njcnts.  In  more  severe  cases,  astringent  injeetii 
of  zinc  and  tannic  acid  (of  each  one  dram  to  a  pil! 
used.  The  general  health  should  be  built  up  by  i 
other  tonics. 

Oonococcus  Vaginitis. — This  disease  once  eond 
has  been  shown  to  be  oxreetlintfly  common  in  giri 
young  infants.  Its  control  bus  become  a  social  ' 
porta  nee,  and  one  that  is  beset  with  peculiar  dii 
vaginitis  is  an  especial  scourge  in  institutions,  h 
for  older  girls,  and  in  those  for  infautp  as  well; 
tieularly  thofjc  in  which  prolonged  residence  is  Qj 
ami  nations  nunle  in  large  institutions  for  childi 
presence  of  this  disease,  often,  it  is  true,  in  a  i 
to  10  per  cent  of  the  female  inmates.  In  a  single  ; 
nnrler  three  years,  chiefly  infants,  applying  for  ad 
Hospital,  (!ci,  nearly  one  per  cent  of  the  females, 
fering  from  gonoeoccus  vaginitis.  Epidemics  iu 
q  I  tent  and  very  difhrult  by  control.  Before  means 
well  nnderstood  as  they  are  now,  four  epi^lemica 
Babies;*  Hospital  in  five  years,  with  273  cases.^ 
other  common  agency  of  spreading  the  disease. 

But  gonoeoccus  vaginitis  is  by  no  means  confii 
tioned.     In  out-patient  practice?  and  among  the  ] 
ments,  it  is  common  in  girls  of  the  school  age  wl 
posed  in  institutions.     Even  in  private  practice 
cases  are  not  very  rare. 

The  ultimate  source  of  infection  in  children  wi 
cashes  is  undoubtedly  contact  in  the  home  with  ad 
In  several  series  of  cases  carefully  investigated  ful 
definitely  traced  to  a  mother  or  sister  sutferi ng 
whom  the  young  child  has  slept.  In  the  home,  i 
place  by  baths,  clothing,  dirty  toilets,  etc.  Amon| 
may  take  place  by  manual  contact,  masturliation 
infected  persons;  in  schmds  and  other  public  plai 
ably  he  spread  by  the  toilet  seat.  Criminal  assault 
children. 

*  "Gonoeoccus  Infectiona  in  Institutions,"  N,  Y,  Med 
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In  institutionft  for  irifanti^  and  young  children  the  dtM«j«i  if  m^^ 
often  acti^irotl  through  lht»  UHNlittm  of  rliipcrif.  (Hhcr  ptiMiilile  ^ourrr* 
of  contagion  are  towels,  fipongcft,  wash-t^loths,  clothing,  t»e<l  linei^  thcr- 
moniekTB,  ^yringii^^  bath  i\i\m,  and  hath  w^nter,  Kven  when  thi>  tnoni 
carefid  attention  h^  given  tci  all  the^e  mattem  «e  have  aometimes  aetn 
ward  epidemic*!  continue.  The  moat  probable  explanation  of  aurh  a 
ditioD  ia  that  the  di^a^*  is  spread  bjp  the  handit  of  the  uurae  in  wa^iiiu^. 


In  aneh  caacss  nnnn  aa  well  aa 
In  auim  inatancci  it  ia  impoa* 


dressing*  or  the  changing  of  napkins. 
inf<*cted  chiblrcri  mtij^t  l>e  qua  rant  ineci 
sible  to  trac>e  the  mode  of  spreading. 

The  susceptibility  of  the  vaginal  mueona  tnembrmne  to  goooeficma 
infection  h  very  gr*nt  in  young  children,  which  in  part  acitiuntit  for  Ilia 
prevalencH*  of  this  diseatM?.  A  further  reason  for  tlie  frequency  of  infec* 
tion  is  probably  to  be  found  in  the  want  of  protet^tion  of  the  mucous  rnena* 
brane  owing  to  the  small  »iw  of  the  labiae.  Vaginitia  shmild  not  in 
early  life  Ik*  regarded  as  a  venereal  disease. 

The  ciiui^inul  prv^enee  in  cases  of  vaginitis  in  children  of  an  offpyiuaii 
which  morphologically  and  culturally  is  identical  with  the  gunococciis 
found  in  acut€  inflammations  in  tlie  adult,  has  led  U*  the  lielicf  that 
the  two  diaaaaos  were  identical.  But  the  mildness  of  the  local  infUmma* 
tion  in  the  great  majority  of  the  crises  in  young  childnni^  the  absence 
of  constitutional  symptoms  and  of  serious  complications  has  led  to  tb«* 
suspicion  that  there  might  lie  important  differencca  in  th^  inft«rtinf  agen^ 
in  the  two  groups  of  cases,    Pearee,  of  the  Ki^  '* ,  haa  re- 

ci!ntly  shown  by  immunological  ti«ts  (agglutina ;...«. .....  ..  ^.,...  laent  fixa- 
tion) that  the  type  of  organism  in  the  two  gTou|is  is  qutia  dislinrt*  X»t 
m  single  exception  was  found  in  the  eaaea  studied.  The  infrrquency  of 
ophthalmia  a*  a  tHmipHcation  in  little  children  baa  often  been  notnt. 
In  our  nun  experience  it  has  \m%m  rare.  In  this  fiinjufrliim  it  ia  inter- 
atttug  lo  note  that  in  cnufm  of  ophlhalttJa  in  infants  studiei]  by  I*«ame 
tlie  organism  correipunded  in  every  ioatance  to  tlia  adolt  type.  ShiKild 
thole  dtifensnces  in  type  prove  to  be  the  vaim^  we  naj  And  tliai  fooocoe- 
roa  faginitts  tn  ytmng  children,  thoiigh  a  most  tnmblqeoma  ciKidiliQii»  la 
aot  ao  serious  a  matter  as  many  have  been  inclined  to  rrgard  it 

Sgmpivms, — In  the  mild  cases  the  diaa— a  is  limited  to  tlie  musoiia 
membrane  of  tlie  vagina.  There  ia  a  moderate  jellow  dbehaise,  amvafa 
of  whtch  show  pea  eAU  and  gonoeood.  Thefe  ia  fery  little  rednem  of  11m 
maooaa  membmiie  and  no  local  symptoms  of  disMNnfort  In  the  more 
fiirm  the  discharge  ia  eoptoos^  often  thiel  and  nf  a  yelkiwt^h- 
color.  It  may  he  tinged  with  blood  from  slight  eroaions.  It 
eawea  eicoriation  of  the  labiae  and  inner  surface  of  the  th%hiL  Mh^ 
turitinn  may  U*  frvH|ueni  and  painful  owing  to  the  iiifolvemmt  of  the 
Wfethfa.    If  a  small  spernlism  ia  intnidiii:ed  and  the  parte  eiamijied  with 
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a  good  light,  the  extent  and  severity  of  the  di 
It  is  usually  seen  that  the  inflammation  is  a  gei 
urethra,  vagina,  hymen,  and  the  ecrvix  nteri 
congei?ted,  granular  in  appearance  and  the  pu 
seen  coming  from  the  eervix.     With  these  seve 
may  be  in  the  aente  stage  some  et^nstitutional  syrr. 
But  the  cases  seen  in  little  children  are  seldom  of 

In  the  most  severe  eases,  usually  seen  in  gii 
or  seven  yeare,  the  inllammatioo  may  involve  nr 
the  entire  endometrium;  it  may  extend  to  the  Fa 
the  pelvic  peritoneum.  Cases  of  this  severity  mi^ 
rarely,  in  children  of  only  three  or  four  years, 
with  them  in  infant?.  Swelling  and  suppuratioaj 
are  very  rare.  Other  complications  are  conjoncti^ 
pericarditis,  meningitis,  and  proctitis.  Conjnncti 
frequent  in  very  young  patients.  Arthritis  is  ul 
volves  especially  the  small  joints  of  the  fingers, 
but  the  large  joints  may  also  be  attacked.  Syi 
usually  associated.  These  cases  are  more  fully  co 
on  Acute  Arthritis  in  Infants.  The  diagnosis  i 
conditions  rests  upon  the  presence  of  the  gon( 
is  not  uncommon  in  these  eases  and  oecasionaU 
sexual  precocity. 

Diagnosis. — A   positive    diagnosis    between   a 
vaginitis  can  be  made  with  certainty  only  by  a  mir 
of  the  discharge,  though  in  default  of  surh  ex| 
purulent  discharge  nuiy  be  assumed  to  be  due  ^ 
simple  catarrh  the  discharge  is  made  up  of  epith 
quite  a  wide  variety  of  bacterial  forms,  chiefly 
sionally  a  few  diplococci.     In  gonococcus  vagi) 
found  in  large  numbers,   and   are  usually  the 
To  be  diagnostic,   they   should  l>c  demoustratec 
as  well  as  outside  them.     The  gonococcns  decol 
Gram's  method,  which  fact  distinguishes  it  fro 
likely  to  be  present  in  the  vagina.     The  staininj 
as  the  cultural  characteristics  of  this  organism* 
^to  be  regarded  as  suspicious  if  pns  is  found  and 
teeted;  in  such  couditious  subsequent  examinat 
gonococcus.    In  our  hospital  experience  the  gon 
numbered  the  simple  purulent  forms,  fully  twent; 

Since  the  diagnosis  rests  upon  the  micros 
smears  made  from  the  vaginal  secretion,  the  m 
are  taken  is  important.    A  moist  swab  or  a  plati 
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the  latter  being  preferred^  or  a  few  dropft  of  a  1  to  10,000  biehlorid 
solution  may  be  tnetilled  into  the  vi^ina  and  witbilrawu  with  a  |M{^*tti*; 
after  evaporating  the  fluid  the  residue  is  stained.  The  sroear  should  U* 
taken  far  inside  the  vagimit  preferably  through  a  tfnmll  «pe«u]ain,  ^ch 
as  a  female  urethrosc'o{>e,  Tnleas  these  precautions  are  used  a  good  many 
ca*HJ8  will  be  missed,  esiKrially  &inro  «mimri  from  the  wrvk  are  fome- 
times  pogitive  wht-n  th(>se  taken  from  the  vagina  may  be  m*gati%e. 
Wlien  pro|>erly  made  and  examined  by  an  experienced  penioo  the  rv^alta 
of  the  eJiaminntion  may  be  nulled  upon  fur  diagnoak.  In  a  certain 
proportion  of  the  cases,  usually  those  of  a  severe  type  with  constittitioiial 
Kymptoms,  a  positive  n*»uU  is  obtainiMl  by  the  c^umplemi^nt  fiimtion  tivt 
This  reaction  is  also  at  times  of  value  in  estahliahing  the  faii  of  cure. 
In  casc*s  mmplicatrd  by  multiple  arthriti«  the  gonocxR'ctti  is  vaiialiy 
found  by  blood  cultures^  evfo  though  the  vaginal  »ntf*ani  may  h* 
negative, 

I*rophyl<Lrh.—ThQ  problem  of  cont^  "     -  this  <tH*a-.    i-  a  diflkuU 
one  owing  to  its  gn^ai  fn»queney,  iU  *  .  (iniinKu^ii**  ihiimrter,  ita 

protracted  course,  and  the  tinaatjsfactnry  results  of  treatment  Edn* 
(*ati(Mutl  m«^sur«*s  rome  first  in  importance*,  MotWrv.  nurwa,  lodal 
workers,  matrons  of  institutions,  hospital  and  school  authorities  should 
all  be  made  acquaintcsl  with  the  prevalcncr  of  tlio  dtaeaac  and  the  moana 
by  which  it  is  usually  spread.  The  attitude  of  tlie  pohlic  toward  tHt 
problem  would  be  nnire  intelligent  if  the  idea  tliat  vaginitia  in  yottlif 
ciiildren  ia  a  venerc*al  disease  could  be  gotten  rid  of.  Ev^n  girla  tbtfll* 
selves  who  arc  Itkely  to  lie  exposed^  should  be  tiutaiiH«d  aa  to  tbt 
dangem  of  inff<*tton  ind  the  mi^jui  of  ita  avoidance.  The  lAportuiot 
of  proper  cleaning  of  the  genitalia  is  the  firat  Icaaon  to  bo  taught  la 
the  hoiEie»  aaaential  meaauraa  of  previ*iitioD  ara  that  an  infacted  penoo 
ahonld  aleep  alone,  shonld  wmr  a  vulTar  pad  of  aoch  a  lAaf^rtar  ttiai 
it  can  be  d<^troyed,  that  sbc^etit  and  clothing  ahoold  ba  waabed  aeparateljr 
from  those  of  the  household,  and  that  especial  cmrv  ba  ttaed  aboat  botli 
bath  tubs  and  bath  water  and  the  toilet  N-at.  In  the  adiool  the  gnatael 
dangvr  is  probably  fiom  the  c^imrooii  toib*!;  f(*nipuIoti«  cWnliness  of 
this  ahould  be  aerured ;  only  the  T-shaped  toil<*t  i«at  should  be  oaed,  not 
merdjr  in  achoob  Imt  in  all  public  phuYC  Anothrr  i4iief  aourae  ol  in* 
fertioo  being  nmtact  with  infected  companiniia,  tliia  ahould  he  limited  ao 
fur  aa  poesible.  To  make  the  diaaeae  a  lepottiUe  one  and  eadiide 
utfi-rted  ehildren  from  publte  idioola  doaa  not  aptin  a  pncilralila 
measure,  since  thta- would  iniolve  the  examtnaiioQ  of  amoara  from  all 
the  firlt  atteodinf  acbooL  The  impoftince  of  the  disfwae  doaa  Ml 
jmtify  awcfa  radfeal  meftaurea. 

It  ia  IB  tnatitirtioiia  fur  rhildnta  that  the  proUasi  «f 
ia  moat  dilHnilt  and  atao  ttnipt  important     In  all  day 
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pitals  and  homes  similar  means  must  be  employ 
of  vaginal  smears  from  every  child  on  admissioj 
of  routine;  cases  sliowing  the  gonocwcus  should 
the  same  ward  or  flormitory  with  others,  and  evj 
pus  cells  but  no  gonocoeci  should  be  qiiarantii 
children,  routine  smears  should  be  taken  from  i 
least  once  a  w^eek.  In  no  other  way  is  it  possj 
early  and  prevent  ward  epidemics.  f 

The  attendants,  both  day  and  night  nurses,  \ 
ehildren,  should  be  quarantined^  Xapkins,  und 
from  the  beds  of  such  patients,  also  their  towels  4 
not  ^o  into  the  common  laundry,  hut  should  be  f 
solution  of  carbohc  acid,  and  afterward  boiled,  I 
where  cases  have  occurred,  washable  napkins  shoii 
old  muslin  and  absorbent  cotton  substituted,  Th 
after  using.  All  articles  connected  with  the 
syringes,  thermometers,  etc.,  should  be  carefully  i 
this  is  not  enough.  Separate  articles  should  be  fi 
The  essential  measure  is  a  prompt  recognition  m 
ease  in  the  hospital.  The  danger  to  life  in  this  i 
is  from  tlie  serious  complications  mentioned  abov^ 
infrequent  in  young  children.  In  very  many  caa 
lasts  for  years  even  in  spite  of  treatment  and  tl 
mate  damage  to  the  general  health  or,  what  is  : 
organs  involved  must  be  considered.  At  prcsei 
knowledge  to  warrant  positive  statements  upon, 
sible  that  many  of  these  protracted  cases  ultimatel; 
or  that  after  long  continuance  of  the  disease  the 
such  a  low  virulence  that  their  capacity  for  in  Jul 
The  disease  is  not  a  new  one  and  it  is  very  pi 
nmte  dangers  as  great  as  some  have  asserted 
would  exist  than  now  appears  to  be  the  case, 
not  justify  the  belief  that  the  ultimate  danj 
children  are  great,  or  in  any  way  comparabl 
vaginitis  acquired  in  adult  life.  Some  reason 
in  the  bifdogical  difference  in  the  gonocoeci  fn 
cases  which  has  been  already  referred  to. 

Treatment.— On  account  of  its  very  chronic  - 
lence  chiefly  among  the  poor,  most  cases  of  va 
in  out-patient  clinics.  Special  clinics  for  such 
lighed  in  every  large  city,  attached  to  which  sli( 
who  should  see  that  proper  treatment  is  carriec 
be  at  all  successful  local  treatment  must  be  thor 
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phvHttiau  and  for  a  loii^  periutf.  The  fiM  efi^iitial  is  Ick^I  cleanliiiff» 
uliif  h  rniie^t  U*  ^enirtMl  liy  hiithtng  thr  ('xtcrnjil  orj^^itn)^  twiiH*  a  tiny  with  m 
Bolutioii  of  liorie  arid  or  some  similar  prefiamticin.  la  spite  of  tbo 
ohvioiig  oKjfM'tiim?  to  thrir  u«t%  irrigattonK  arc  pnilighly  the  fiif»t  raUiahle 
of  the  Km  al  inva^urt'st  we  po58P^.  Thesi*  *»houltl  W  mmh  daily  if  possible 
and  through  a  catheter  whose  tip  is  carri<*d  well  into  thr  tagina.  Boric 
Hi  id  !«(dutiort  or  prrnifingntiatc  of  potash  1-2,()W  to  1-5,01K),  ;  *  **  1 
I'LOOO,  or  biihlorid  1-10,000  may  be  used.     Following  the  n  , 

local  applications  shonld  be  made  evrry  second  or  third  da?  of  nitrite 
of  silver  10  [M»r  cent,  or  argyrol  20  per  i*nt  strength,  The«e  shoatd 
be  made  with  an  applicator  through  some  sort  of  a  s]ieculuni — the  fenmle 
wa*throw*(»iM*  answers  very  well  for  small  patient#— and  the  child  kept 
ijfKjn  the  bark  with  thr  thighs  in  rtmtact  fur  a  Kh«»rt  time.  If  the  cervix 
\n  involved  bM'al  applications  made  in  the  manner  indicatetl  are  eaaential 
if  anything  is  to  be  oceoniplished. 

Regarding  the  value  of  vaccini*i«  tJicrc  tj^   s-tdl   ninth  flifftnnrr  of 

opinion*    Home  writer**  have  r**j»orted  em^dlent  rii^ulu  while  uihcr^  with 

ct»nsidrnible  experience  have  seen  little  benefit  from  their  tti^*    Our  ivwn 

o  is  that  their  effwts  are  very  nn(t»rtain ;  that,  while  ' 

-  striking  improvement  has  lichen  stnyi,  in  the  great  mi^ 

eases  this  does  not  occur.    1*hc  best  results  are  seen  in  the  most  recent 

*'        '    ^  the  value  of  vacvinea  in  some  uf  Ibis  complMtiocia, 

1^  and  general  sepsis,  there  can  \m  litlhi  ipieitioD*    The 

autogenous  ap])ear  to  have  no  advantage)  over  stock   TacdjiMu     The 

dosage  of  vaccines  is  sttU  empirirah    It  is  customary  to  fsix^  fn>m  54),OO0,- 

000  to  Tf^ooo^iMiO  as  an  initial  d<ise^  to  repeat  every  fiMi  or  six  liays, 

gradually  inc^reasing  this  to  100,000,000.     If  no  improveRH'nl  it 

after  six  or  •  j<^tions^  their  continuance  is  uadcMi     III 

tion  with  th(  tration  of  Taeeines  careful  faathitig  of  tht  iitcnttl 

organs  ahonld  lie  eomhined^  but  trrigations  maj  he  omitted,     B«cm«ae 

of  the  favorable  results  sometimes  si«cn,  the  tiae  of  mccinaa  is  to  ba 

advif^*il  in  all  recent  acute  cases  of  the  aevem  form.    Tbo  pfoloaged 

use  of  irrigations  has  serious  objections  in  giria  of  seven  or  eiglit  ymm 

or  oldtT,  in  that  it  tetids  to  develop  lexiial  cofiiciooflicai  «od  majr  kod 

to  masturbation. 

On  the  whole,  it  must  br  stalt*il   that  the  rrsults  of  traitmciil  in 
oaaee  «hi<'h  have  reachei]  the  chronic  ala^  by  any  meositrep  ^^ed 

ars  very  unsatisfactory,  largely  owing  to  tlie  diffkulty  of  cou:  ^  the 

patients  for  the  tedbus  period  of  local  trealment  which  ta  pfrwuary. 

Rekpsen  are  exceeiltngly  ranmioii  wvco  in  raaei  in  which  then*  haa 
liMvtt  no  discharge  for  wt*eks  or  eireD  fwmlha.    Of  twenty-six  casea  care^ 

^   followed  up  liy  Spanldinig  and  subjected  to  thoniofli  treattiiMt« 
all  bat  two  raUpaed  after  variable  parioda  fiwi  om  ta  aix  nontlia. 
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That  81h1i  casi'8  are  reiiiferUoiKs  seems  iniprob 
appear  that  i\w  disease  may  have  long  periods  6 
cence  for  an  indefinite  time.  It  is  therefore  i 
given  cape  is  actually  cured.  TTnder  most  co|( 
prononiiein^  a  case  cured  when  there  has  been  I 
months  after  the  discontinuance  of  special  treati 
from  the  deeper  parts  continue  to  he  negative.    I 


GANGRENOUS  VULVITIS   (N( 

This  is  the  same  process  rs  that  seen  in  tlW 
oancTum  oris.  It  iiFually  follows  one  of  the  ij 
frequently  measles,  occurring  in  patients  whose  | 
greatly  redueeti  There  is  first  noticed  a  tense, 
skin  heing  shiny  and  swollen  over  a  cireumscrib 
of  this  there  soon  appears,  usually  upon  one  of  t] 
circumserihed  spot*  Day  by  day  the  gangrenous ' 
by  the  induration.  It  may  involve  the  whole  lal 
the  mnns  veneris  and  the  perineum.  These  cH 
If  recovery  takes  place,  it  is  with  considerable  ii 
consequence  of  the  extensive  sloughing  and  eici 
there  may  be  fistulae,  stenosis,  or  atresia  of  the  V| 
treatment  is  early  excision,  and  the  application 
carbolic  or  nitric  acid. 


CHAPTEM    IV       i 

I 

DISEASES  OF  THE  BLADD. 

ENURESIS 

{Incontinence   of   Urine;  Bed-tjm 

Enubebis  may  be  due  to  some  malformation  c 
as  an  abnormal  opening  of  the  bladder  into  the 
of  the  bladder,  or  to  the  persistence  of  the  urai 
the  urine  is  discharged  from  the  umbilicus.  It 
diseases  of  the  central  nervous  system,  such  as 
acute  meningitis,  tumors  of  the  brain,  certain  f 
bifida  occulta,  and  in  injuries  of  the  cord.  In  n 
there  is  associated  in(?ontinence  of  feces.  Both 
mentioned  are  quite  distinct  from  the  ordinary  i 


urine  which  is  &pt*n  in  chihlltrKich    Th«*  InttiT  i*  the  only  variety  which 
will  he*  I'lmHiiltTtMl  htT(\ 

It  lis  in  many  <-aR'!)  pciguthh*  to  teach  Liifaiit<  to  umtml  tht*  evarimtioti 
of  the  hl«tlth*r  befurt;  the  end  c»f  the  firnt  year;  UJ^ually,  however,  control 
is  not  arqiiired  even  during  waking  houm  until  Mmw  time  durin^r  the 
second  year,  and  in  liome  healthy  infants  not  before  the  enrl  of  Uie  «eeond 
year.  Hie  time  (!eiH»ntlH  very  murh  njxm  the  trainirif?'  If  a  ehild  dttrinir 
iU  third  year  ran  nut  control  the  evai  uiition  of  the  hladdt^r  during  itj* 
[Waking  hour^t,  incontinenee  may  be  said  to  c3nM. 

Etidogy. — Incnntlnenrc  of  urine  may  \ye  due  to  a  r-  t  .^f  th"- 

infantile  condition,  to  anything  which  inrrrnM'ti  the  n  v   of  iin* 

spinal  center^  or  which  interfereii  with  the  cerebral  control  oTf»r  thii 
'center,  or  to  anything  which  increa^esn  the  irritability  of  the  termiiial 
'illamentji  of  the  ve^iicnl  ntr\i*€^  or  of  tho!*e  in  the  neighbarboml.     Tha 
i%\i9ve  of  incontinence  thus  may  be  in  the  central  nenrouii  ayatrin,  in  tbt 
urine,  in  the  bladder,  or  in  any  of  the  a<ljaccnt  orirana* 

The  eanaea  relating  to  the  central  nervous  nyitem  are  in  the  maiji 

thoge  of  the  other  neuroaes  of  childhood ;  them*  are  anemimt  malnutritiaiif 

an  inherited  nervottg  c<jn<«titution,  or  a  1*0 n^  '      'fk^nm  ngnwmaPiaa 

or  neurasthenia,  the  n*8idt  of  the  child'n  >      In  audi  caaaa 

iDctintinenc^  is  often  aai$ociated  with  choreii,  epilepay^  hjrvteria,  beadachei, 

euralgta»  and  other  nervous  Kymplnmi*.     In  tbaaa  aonditiona  tlum  ia 

riaaumed  to  be  not  only  an  increaged  irritability  of  tli«  ntne  ecnl«fi,  but 

aliKJ  of  the  fieripheral  nern^,  accompanied  by  loaa  af  tdne  of  the  TMcal 

Liphincter.    A  !<inii1ar  ct>ndition  may  eiri^t  with  alraoat  any  form  cif  actita 

LillneiM$p  this  Uifiually,  however^  being  only  temiiorary. 

Incontinenc*e  may  be  cammed  either  by  a  highly  actd^  ecNic«ntratcd 
flirine  when  an  in^ufl^cient  amount  uf  finii!  it  taken«  or  by  the  ogpoaili 
.  eouditiun,  when  owing  to  tl&c  drinking  of  a  largv  quantity  of  watrr«  often 
only  a  matter  of  habit,  the  amount  of  urine  ii  rery  greatly  ijicr«u»d  and 
hI  at  frec|U4'nt  intrrvaltk 
In  the  bladder  itself,  cyatitia  and  vttateal  calrultta,  altboogh  mfre- 
qoent,  sbould  not  lie  overlooked  an  poaaible  t^ujea.    In  a  few  eaava.  where 
Qcontineufx*  hafi  existcii  a  long  time,  the  bladdi*r  U*i\»mr!»  w  r« 
bat  it  will  hold  only  an  ounce  or  two  of  urine.    Thiii  cuinditiim,  ai  .,  -.^:i 
not  the  primary  caune  of  enun^ain,  may  be  enough  to  conttnue  it 

Locnl  irritation  in  the  neighUmng  organa  may  bo  due  to  adbei^nt 
Jirepoee^  balanitiit,  phimo»i«,  or  to  a  narruw  nminA.    AH  nf  tlieie  tiiiidi- 
are  frequently  a»(sociated  with  IncontineDce.    Rectal  trritatkm  may 
dtte  to  pinwomifi.  anal  fis^re»  or  rectal  polypoa;  and  raginal  irrita- 
to  viilvuvaginttl»  or  adherent  rlitortfi;  Imt  IhiM  are  rarely  tJia  unlj 
m,    (HUm  there  in  incontinenr^  as  the  re#uU  of  a  eumlunation  oC  mw* 
oanaaa^  no  o<ie  of  which  alone  would  hnve  baen  anHriml  to  prodnoa 
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it  III  many  eases  heredity  ^eemn  to  be  a  facto 
parents  often  having  suffered  in  their  diildhood 
lion  ;  <\mUi  frecjiK^ntly  twti  and  scmie times  even  thr< 
family  are  alTeeted.  In  many  csa^es  the  eonditit 
the  result  of  hahit,  aiid  in  all  eases  habit  is  a  potf 
the  irn'onifjienc-e,  i^ome times  aft<^r  tlie  orijt^inal  e: 
removed.  Frequently  no  adequatt*  t-aiiKe  can 
are  alwut  equally  liable  to  enuresis;  it  raay  be| 
pulHTty  nuti  rvni  to  adnlt  life. 

Symptoms. — Enurcisis  mny  be  naeturaal  or 
ea&es,  73  were  nocturnal ,  1>  diurnal,  and  102 
r]  i II rnal .  Cases  d i  tier  greatly  i  n  severi  ty .  I neonti 
ot.eurring  every  night,  often  several  times  dnrii 
quently  during  the  day;  or  it  may  be  only  occasio 
of  some  speeiiil  exciting  cause,  when  it  eontiiuil 
until  the  cause  is  removed.  In  a  considerable  nua 
tion  lasts  from  infancy  until  the  sixth  or  seventh i 
tinue  until  puberty ;  but  it  generidly  ceases  at  that 
is  mechanical  or  depends  upoii  some  organic  disej 
In  ordinary  enuresis  there  is  never  dribbling  of  i 
contraction  of  the  wnlls  of  the  blarblcr  follows  al 
the  desire  before  the  patient  mn  make  his  wanta 
venient  place  for  micturition.  At  night  the 
without  wakening  the  cbibl,  the  contraction  \ 
origin. 

Frognoflis. — The  eontlition  is  usually  hcpelea 
orf^aoie  disease  of  the  brain  and  cord;  also  in  ca! 
unless  these  are  amcoable  to  surgical  treatments 
seen,  the  progntjsis  deiH^mls  upon  the  age  of  the  c 
sj^nptoni,  and  ttie  nature  of  the  exeiting  cause 
three  to  five  years  a  cure  can  in  most  cases  be  m 
maoagcmcjit.  Those  who  are  older  are  much  less 
especially  if  the  condition  has  persisted  since  in 
tineuce  has  bcgmi  after  seven  or  eight  years  of  I 
weeks  or  ninnllis,  the  outlook  is  much  more  e: 
however,  some  cases  in  which  no  other  cause  thai 
which  resist  all  treatment,  the  condition  finall 
uijout  putjcrty;  rarely  docs  it  continue  beyond  t 

Treatment*— The  first  indication  is  to  remc 
can  be  found.  If  there  are  preputial  adhesioiu 
up  and  irritating  smegma  removed.  If  phimosi 
relieved  by  circumt-ision.  If  stone  in  the  bla 
should  be  when  the  incontinence  is  worse  liy  ( 
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nil  111^^  and  painful  f^panni  of  the  bUtliler,  the  patit^nt  should  \m 
fsnundod  fnr  sUmv.  I*inwc>rm»?  in  tiit*  rei  turn  i^hould  int^ive  the  apprtn 
priate  treatment  by  injei'tioiiR.  While  the  \om\  (xnidititMin  meDlioii€il 
should  always  be  attended  to,  the  fact  remains  that  few  cmaes  mt^  cnrfd 
Kiinidy  by  relieving  tluun,  extT|it  ihojH*  due  t4i  vej*^ieal  calculi.  The  ex- 
planation of  this  18  that  habit  ia  the  importuit  factor  in  keeping  up 
incontinent*. 

A  i-oncentrated  urine  of  high  acridity  with  depoiits  of  uric  acid  is 
mil  jndi(*iition  for  alkalis  and  the  free  use  of  all  fluidn,  eitpi*eial|y  water 
On  the  other  hand,  when  there  ia  passed  a  Urge  quantity  of  untie  of 
low  ^jKrific  gnivity,  the  amount  of  water  an<l  other  fluids  should  be 
greatly  restricted.  During  the  night  water  ahould  be  forbidden.  In  tbinw 
cas^e**  the  incontinence  h  often  simply  tile  result  of  the  polyuria^  which 
in  turn  de{>t*nd8  u[Ntn  fMiiydii>4iia, 

In  mo^t  ciLseg  the  cMindition  i»  purely  a  habit,  often  aM«ortati*<l  willi 
other  habits  which  indieatc  an  unstable  or  highly  su^i^ptdde  nerroita 
«yi*tem.  It  h  Uierefore  of  the  greateiit  importana^  that  a  pro|HT  general 
ri^gime  should  be  instituted*  Care  iihould  be  taken  to  aecure  for  the 
child  a  ^simple,  natural  life,  with  no  overtaxing  of  the  n«rroua  ttyMetn  at 
home  or  in  ficbcKil,  Ever}'  cause  uf  unnatural  eicitemetil  ahouid  bt* 
avoided.  Early  hours  and  plenty  of  deep  i^hould  be  inai^ted  upon.  Cer 
tain  article?*  of  diet  are  to  be  avoided,  and  coffee,  te«,  and  U-  1 

be  absolutely  prohibitt^^L  Sweebi  and  all  highly  aeaaoocd  fix  .  :.  ,.14 
be  ?ery  fiparingly  allowed,  or  not  at  alt  The  eTclnrioo  of  meal  fram 
the  diet  seems  to  us  to  be  of  no  special  adfajita^psi.  Meaauna  dtrecfM 
toward  improving  the  general  muitcular  and  rnmHii  tooe  are  of  tJia 
greatest  imj^tortauee.  Anemiat  malnutrition*  indigeattun^  and  cooilipa* 
lion  ithmibl  ca*  h  n*fx*ive  careful  attention. 

Punii«hments,  whether  ci»r]M»ral  or  ottii*rwia«,  dii  littk  gwKlt  and 
iiittally  they  are  harmful.  Kewards  are  aonK*tiinei  mocv  aflearioaa  iliaa 
any  other  meanit  of  treatment.  One  nhould  find  find  out  what  it  ij  that 
the  child  desirca  moet— a  new  doll,  a  bicytle,  etc. — and  allow  him  tu  Jiatv 
tt  if  the  bi*<I  i«  dry.  taking  it  away  if  it  ts  wet.  A  reward  of  fiie  rrnta 
for  every  dry  night  sometimea  works  ntanelaL  Any  iiieaiiin«  ttiat  pf\>- 
dtR'e  a  marked  impre^^ion  upon  the  mind  of  the  child  aometimei  baie  a 
besieilcial  effect  The  innpiring  of  ronfidencc  that  the  plty^ictan  will 
bring  aUtut  a  cure  ik  oftenttntea  tbi*  musl  ffficacioai  nethud  of  treat- 
mefit  Bad^taating  druga  and  meduuiical  maaaitfaa^  aocli  aa  the  paafing 
of  aonnda^  probably  owe  their  oecaaiciiial  aoceo*  la  the  mciiial  iatptai* 
idoQ  that  they  proiliire. 

After  all  local  and  gem^ml  oatiaei  which  can  be  diaromrred  ar^  ao  far 
WM  poanMa  ranoTcd,  Uiere  reiiitaina  the  large  majority  of  tin*  rajM  of 
aaamiBia  in  which  tba  cooditkiii  b  ainiply  the  ctmtinaance  uf  a  had 
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habit  To  break  the  habit,  traiDing  is  of  the^ 
regulation  of  the  amount  of  fluids  is  indispenai 
given  freel}'  up  to  4  p.  m,,  but  those  who  hava^ 
shnulfl  have  no  fluids  after  that  hour,  a  dry  siij 
retiring.  These  children  are  often  heavy  filee| 
of  the  bladder  does  not  produce  a  suffieient  imi 
Training  should  be  begun  during  the  day  by  void 
and  gradually  lengthening  the  interval  to  accuaj 
tention.  At  night  also  the  child  should  be  wake 
liours  to  void  his  urine.  This  should  be  done  by 
sary;  e.  g.,  a  child  who  is  put  to  bed  at  7  is  at  fi 
and  at  1  and  4  and  7  a,  m.,  a  reenrd  being  kep 
bed  is  found  wet.  When  he  goes  three  hours  r^ 
voiding,  the  time  is  lengthened  to  three  and  a ,' 
hours.  A  child  can  in  this  way  usually  be  trains 
his  urine  with  but  one  waking  from  10  p,  m,  u 
few  months  this  can  be  omitted.  The  numbei 
permanently  cured  by  such  simple  means  is  mosi 
ful  cooperation  of  the  mother  or  nurse  is  esse 
permanent. 

The  measures  described — removal  of  local  cai 
general  health,  the  institution  of  a  proper  regii] 
tute  the  most  important  part  of  the  treatment 
cases  sullice  for  a  cure.  Drugs  are  at  times  us€ 
they  seldom  cure  and,  on  the  whole,  they  are  dis 
is  the  most  effective  one,  Atropin,  either  in  soj 
is  the  most  conveiiient  method  of  admiin'stratioi 
tinence,  1-1,000  of  a  grain  for  each  year  of  the 
years  is  a  suitable  dose.  A  child  of  five  would  t 
grain.  At  first,  a  single  dose  should  be  given 
days  a  second  dose  may  be  given  three  or  f 
later  a  dose  may  be  given  at  4  p.  m.,  7  p.  M.,  an 
drug  further  than  this  may  cause  nmch  discon 
advantage.  After  the  habit  is  under  control,  1 
tinued  for  some  time  and  the  dose  reduced. 

Strychnin  is  sometimes  advantageous  when  t 
nocturnal  incontinence,  for  under  these  conditio; 
of  tone  in  the  sphincter,  as  well  as  increased  ii 
membrane  of  the  bladder.  F'ull  doses  are  ne 
1*100  of  a  grain  twice  daily  it  may  he  gradufl 
a  grain  three  times  a  day  to  a  chil<!  of  five.  Int( 
ing  is  the  most  important  of  all  measures  foi 
annoying  condition. 
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VraiCAL  CAirULUS 


VeBioal  calculus  is  a  very  rare  condition  in  children  in  New  York. 
The  nucleus  of  the  (*alculu8  is  usually  a  renal  calculus  which  has  passed 
the  urt»ter,  but  has  been  preventwl  by  its  size  from  going  farther.  Stone 
in  the  bladder  is  extremely  rare  in  infancy,  proliably  owing  to  the  fluid 
diet,  but  it  is  not  infrequent  in  children  from  two  to  ten  years  of  age. 
I'he  most  common  variety  of  calculus  at  this  time  is  the  uric-acid. 

The  symptoms  in  children  are  somewhat  different  from  those  in 
adults,  and  the  condition  is  often  overlooke<l.  Tliere  is  frequently  pain 
upon  micturition,  especially  at  the  close  of  the  act,  which  may  l)e  felt 
at  the  end  of  the  penis  or  in  the  perineum.  There  may  be  a  sudden 
stoppage  in  the  flow  of  urine.  The  straining  often  leads  to  rectal  tenes- 
mus and  even  to  prolapse.  This  complicaticm  is  so  frequent  that,  in  a 
case  of  {)ersistent  prolapse,  stone  sh(»uld  always  be  suspected.  Incon- 
tinence of  urine  is  a  prc»minent,  and  often  the  principal  symptom;  in 
many  cases  it  is  notictnl  only  during  the  day.  The  urinary  changi's  are 
not  generally  markinl ;  hematuria  is  rare,  and  mucus  and  pus  are  in- 
fre<|ucnt  and  in  small  quantity.  The  genital  irritation  may  h'ad  to  the 
haliit  of  masturbation.  A  stone  of  any  (*(»nsidcrable  size  may  (»ften  be 
felt  by  a  bimanual  examination,  one  finger  Inking  plactnl  in  the  HH'tum 
and  the  other  hand  alxive  the  pubes.  This  is  easier  in  males  than  in 
females,  but  it  is  not  very  trustworthy,  and  not  ctuiclusive  when  it  gives 
a  negative  result.  A  positive  diagnosis  is  made  only  by  exploring  the 
Idadiler  with  a  sound  or  by  the  X-ray. 

The  treatment  of  cah'ulus  is  pundy  surgical. 
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Some  Feculianties  in  the  Diseases  of  the  Nen 

and  Childhood,— The  relatively  large  size,  the  : 
imniaturity  of  the  hmin  and  txird  during  early  lil 
pt»eiiliar  to  the  nervous  diseases  of  this  period. 

At  this  time,  apparently  trivial  causes  are  ei 
profound  nervous  impressions,  liecause  of  the  inf 
centers  and  the  greater  irritability  of  the  motor, 
nerves.    These  are  t'onditions  which  are  very  mu 
turhances  of  nutrition.    These  dietxirbances  may  b 
but  they  Ue  at  the  root  of  very  many  of  the  nem 
extreme  nervousness^  disorders  of  sleep,  stutterir 
of  urine,  tetany,,  and  convulsions.     The  great 
>end8  not  only  upon  the  greater  irritability  o 
ut  upon  the  instability  of  the  nervous  centers  ar 
over  the  motor  ganglion  eells  of  the  spinal  cord. 
more  easily  exhausted  than  later  in  life. 

Another  peculiarity  is  the  serious  consequer 

reflex  irritation,  although  this  is  rarely  the  only  J 

ditbns  which  in  adult  life  produce  almost  no  e: 

[:auBe  of  most  alarming  symptoms. 

Am  a  third  point  of  importance  may  be  mc 

esulta  which  often  follow  relatively  sn 

m^m  tration  is  seen  in  the  lesions  which  proc 

Jam        is  only  in  small  part  the  immed 

uiten  is  not  great,  but  it  is  the  int 

-.Tc.  parts  of  the  cortex  that  i 

From  what  has  been  said,  it  follows  tliat  the 
system  is  of  the  utmost  importance  in  infanc; 
essential  for  the  healthy  development  of  the  nerv 
ulants  should  be  avoided — not  only  tea,  toii'eo, 
and  unnatural  excitement,  tlie  elTect  of  wliicli 
serious.    A  normal  development  can  take  place  o 
and  peaceful  surroundings,  with  })lcnly  of  time 
conditions  of  modern  life,  especially  in  cities,  ; 
are  almost  invariably  violated,  and   the  consc( 
in  the  marked  and  steady  increase  in  nervous 
of  all  classes. 


cu>ivri-8ioNs 
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GENERAL  ANO  FUNCTiONAL  SBRV0V8  aiSMAOU 
CONVULSIONS 

All  young  children*  but  especially  infftoU,  are  extremdy  prcme  to 
wnvulsive  di^rders.  lu  certain  infanU,  mpecially  ttume  who  an 
rachitic,  this  sui^ceptibility  is  inurh  h*  i   ' 

Under  the  ht.'ad  of  corivulitiani^  are  v  dttack«  of  acute  traniteit 

ncrvuuii  diHturhiifHe,  characteriJciHl  by  tnvoluntanr  rhythmical  i^fm^m  af 
the  nium^leH,  either  of  the  faoe^  trtiuk,  or  extrftnitieff^  or  all  uf  llll!lll« 
t]§ually  tteeinnponied  hy  logjs  of  conjsciuu»ne?iit,  TIm  v  mnv  \)e  n^fanled  aa 
"motor  diaeharges*'  from  the  eorti^x  of  tht*  braii 

EtioUipcally,  coiiviilgions  may  be  difided  into  t[j*>«»  uf  «irgariie  and 
those  of  functional  origin  according  a»  to  Mfhethcr  a  (lathnlogiral  leition 
t«  or  i*  not  demonstrable.  It  must  not  be  overlooked,  however,  that  what 
we  now  consider  functional  may.  with  impnn<*il  methodn,  be  ibfiwn  to 
depend  upon  an  actual  change  in  the  tissue  of  tiuf  brain.  Under  the  head 
of  organic,  or  those  due  to  direct  irritation  of  the  cortex  of  the  brafti, 
may  be  included  all  t^)nvul»ionfi  occurring  with  the  varioua  forma  of 
cerebral  di^eafie.  The  muiit  frequent  are  nieningittn,  meningeal  or  cer^ 
bral  hemorrhagf^  tumor,  al»iice(t9i,  hydrocH-phahia,  emlMiltdin,  and  thmm* 
boflia.  Developmental  defectti  of  the  brain,  eepecially  mH3we|ilialti%  ate 
frequently  the  cau^  of  rt»pc*ateil  i\invnUitmn  that  are  uaoalty  eiaaaed 
under  epilepny,  Convulitinnit  due  to  organic  dtivaM*  may  hi*  found  at  any 
time  during  infancy  and  ehildhood.  liei-aui^  of  their  depemleftce  upon 
traumati.Hm  at  birth  thi>v  art*  frHjurnt  in  the  fimt  few  weekn  of  life* 

Convulf^ions  functional  in  origin  are,  in  the  overwhelming  majfirity 
of  caKes,  dejienilent  ufton  tetany  which  may  lie  either  active  or  latent 
It  in  only  in  the  last  few  yeart  that  this  hii5  been  antficteotly  raoogniied* 
As  will  he  empha^iied  under  Tetany,  the  sympComi  of  Ulla  dlMiit  Uni 
the  irritation  of  the  nervoun  jtyittem  acrompanytiig  it  are  not  naisally 
maaifeat  before  the  end  of  the  first  luilf  rmr*  For  thia  reaaon,  functional 
eonmliioni  are  much  le^a  fn^qurnt  during  tlie  early  nMiiitba  of  life* 

It  hai  been  held  that  tile  mueit  imprirtant  predijpoctnf  mwm  nC  eoo- 
vttUiona  in  infancy  ia  the  in^ability  of  tha  nerve  eaoleni,  whkli  ia 
dapeodeiit  upon  a  lack  of  devehipn»«*nt  of  tlie  volitnlary  emten  of  the 
cortex.  It  should  be  empliasiiecL  however,  that  while  convubiona  of 
ftmciional  origin  are  ex4H.«etling1y  4^»niitic>n  in  infar^  ^  *'' '<r  are  nM  mi 
ill  the  first  three  or  four  moiitha  of  life  when  iimtL^  the  eenteri 

might  be  aaamiMd  to  be  the  gTeaiei4,    It  ia  quite  evident  th«t  the  inttabil* 


672 


DfgE^ISES  09  THK  MEEYOUS 


ity  depends  not  Qpcm  the  iioni»l  InsiifScksi^ 
bat  upon  the  acqnisitjon  of  tetanj^  vhich  cama 

It  has  long  been  held  that  eonTuIsiond  i 
ab«orbed  from  the  gastro-intestiDal  tnici  It  im 
feeding  or  indigestion  maj  eicite  eonmlsioiis*  ! 
in  children  soffering  from  tetany  and  it  is  ver] 
iiOQfi  are  not  due  to  any  ^peoificitj  of  the  mal 
any  irritation  to  the  child's  nervous  s)*stem 
con\iil«ions.  ConTtilsi0na  are  sometimes  seen, 
infants  when  no  evidence  of  organic  disease 
symptoms  of  tetany  and  no  hypejexeitabili^  ^ 
fbown  by  electrical  examination.    The  cause  od 

Convulfiions  are  apparently  at  times  of  toxica 
from  conditions  Like  uremia  and  asphinda  and 
the  course  of  various  infectious  diseiae&  Thl 
children  who  have  or  have  had  tetany,  but  mi 
evidences  of  this.  They  are  %*ery  frequent  at  the 
particularly  pneumonia^  scarlet  fever,  malarii 
In  pertussis,  which,  of  all  the  infectious  diseai 
convulsions  are  most  frequent,  several  factors  li 
due  to  a  severe  paroxysm^  cerebral  congestion 
from  such  a  paroxygm,  or  simply  a  peculiar  sus 
brought  about  by  the  disease  itself.  One  attack 
the  cause,  renders  the  patient  more  liable  to  a 
there  have  been  several,  they  occur  from  c^u^ 
marked. 

An  infrequent  cause  of  convulsions  in  young 
opathy  due  to  lead  poiFoning.    We  have  seen  i 
which  were  fatal-     The  poisoning  was  caused 
child's  nibbling  and  swallowing  the  paint  from 

Convulsions  ending  fatally  are  not  iofrequi 
largement  of  the  thymus  gland.  We  have  seei 
was  found  at  autopgy  great  enlargement  of  the  tl 
striK'turcs.  Some  of  these  infants  were  previc 
rachitic.  The  similarity  of  all  these  cases  indie 
were  in  some  way  associated  with  the  enlarge 
explanation  of  such  ea^es  is  not  understood.  I; 
convulsions  the  brain  may  be  the  seat  of  punctat 
times  of  more  extensive  ones.  The  lungs  are  a 
the  ri^'ht  heart  is  generally  distended  with  dark 
found  arc  artidcntaL 

Symptoms. — In  some  cases  prodromal  symp 
extreme  restlessness,  irritability,  slight  twitchii 
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face,  hancl««  feet*  or  eyelirli^  Mun?  freqiieotly^  how^tor.  tlic  ittadc  comiis 
quite  suddenly  with  little  warning.  Uiruiilly  tlic  first  thing  Dcitic«d  i« 
that  the  fare  is  pale«  the  eyes  fixed,  eometime^i  rtrJle^l  up  in  their  orbili;  in 
a  moment  ur  two,  itinvulitive  twitthiiigH  U*gin  in  the  uiuides  of  the 
©ye  or  face,  or  in  one  of  the  ertremiticii,  which  Uflually  rapidly  extenil 
until  all  pnrtj«  rtf  the  iM^ily  piirti<^tpiitc.  In  moit  <^«ci  the  conmhuonfl 
become  general,  but  they  may  remain  unilateral  even  when  not  due  la 
a  local  cause — a  point  which  is  often  forgotten.  The  contraction  of 
bthe  faeiiil  mu'^rlf'^  (auiie!^  a  nucceApiou  of  ^imaeea;  the  neck  i$  thrown 
I  back;  tlic  han<l»  arc  clenched;  the  thumbs  buried  in  the  palms;  and  a 
[quick  *paMmcHlic  contraction  of  the  exiremitics  occum.  Tliere  may  N 
frothing  at  the  mouth,  and  in  oil  true  convulsions  there  is  Inaa  of 
f#oiiiciouiine«s*  Re««])i ration  ii^  feeble,  jihallaw^  and  may  be  apaamodic. 
The  pulse  is  weak ;  it  may  be  slow  or  rapid ;  often  it  u  irregular.  Tht 
foiwhaad  is  covcnnl  with  niUl  fN^ntpiration*  The  fnce  iii  firnt  pale.  ' 
baooniM  slightly  blue,  ctipetially  altout  the  li{)s.  Unnatural  ratii..., 
aounda  may  be  produced  in  the  larynx.  The  bladder  and  rectum  may  \m 
eraeuated.  The  conruUive  movements  con^iiiit  in  an  alttTnation  of  fldion 
and  extension  occurring  rhythmically.  All  varieties  of  tonic  and  clonic 
apaam  may  be  seen,  and  in  all  cli^greeiE  of  wvcrity.  The  contractions  of 
the  two  aided  of  the  body  arc  UFually  lynchronoua.  After  a  variable  tim* 
from  a  few  moments  to  half  an  hour,  tlu*  confttlatva  moverarnta  grad- 
ually become  l^is  frequent,  and  finally  cease  altogether,  oaually  leanng 
the  patient  in  a  condition  of  stupor.  They  may  recur  after  a  shoii  lime 
or  there  may  lie  but  onii  attack.  A  periijil  of  general  rvlaxatioo  QSnaUv 
foHowa  tite  txinvukiva  aaiittros,  frequently  aetiimpaiiied  by  marked  evi- 
dences of  prostration.  Transient  paralysis,  apparently  doe  to  exbaiiS' 
tion  of  the  nerve  centent,  in  not  an  unctimmon  aeqnrl. 

Death  may  take  plac^*  from  a  single  attack ;  tliip,  )w>wever,  is  rmre  e&* 
cept  in  Yery  young  tnfanu«  or  those  with  status  lympliatkusk  Tbers  ttmy 
be  no  sequel  to  the  ciini^ulsions  if  tba  cause  is  a  temporary  one*  or  tliev 
may  produce  some  serioos  brain  lsiou«  particularly  meningeal  hemor- 
rhage. Dejitli  from  Gonralsions  is  giuierally  doe  to  asphpia,  or  to  ax* 
liaustion  from  the  rapidly  recurriiig  altacka.  Many  easea  recover  in 
irhich  the  children  for  seferal  mintstca  had  the  apprarmnre  of  beiu): 


One  attack  of  coorulaioiis  is  very  apt  to  be  followed  by  otbera^  mf^ 
cially  if  tetany  be  the  vm^mu  The  longer  the  interval  which  has  |iuaaad. 
the  le«s  likely  is  then*  to  be  a  repetttiuti*  espfrially  if  the  child  haa  pasaud 
bis  third  year. 

Biafuoaia. — There  can  rarely  be  any  diffieully  in  reeofuiiiBf  au 
attack  of  eouvulaioii^  The  diflrulty  coaaists  in  drtrrmintng  with  wbicli 
of  the  many  poaaiUa  aidthif  oiuaea  ws  hate  to  d«al  in  the  case  bdort 
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116.  If  it  eomcs  with  acute  symptomR  douj*  it ' 
Ipsion,  or  does  it  nisirk  the  onset  of  some  other  a 
to  tetany  ?  If  there  are  no  acute  pymptoms,  is  , 
th<?R?  questions  a  careful  history  nni^t  be  oh  tail] 
stances  surroniKling  the  patient,  the  character  I 
all  the  otlier  H^iuptoiu^  pre>ieiit  mu?t  Ik*  taken  iiit 
18  ea^y  to  recognize  if  there  is  carjHijiedal  spasial 
g-Oiipasin,  or  Trousseau's  sign.  If  these  are  ahsej 
mined  by  the  electrical  reactions.  Tetany  is  td 
likely  cause,  however,  in  the  absence  of  the  evia 
disease. 

In  infancy,  epilepsy  is  the  least  probable  diag 
the  important  points  indicating  that  disease  ar 
attacks,  a  distinct  aura  preceding  the  seizure,  OJ 
cry  or  fall  biting  of  the  tongue,  a  deep  sleep  fd 
finally,  perfect  recovery  in  the  course  of  a  few  mi 
sions  which  come  on  with  high  fever,  even  they 
repeated  attacks,  are  seldom  epileptic,  Ilowe 
prolonged  observation  can  enable  one  to  decid 
not  epilepsy  is  present. 

Convulsions  oeeurring  in  brain  disease,  exce 
not  as  a  rule  accompanied  by  any  marked  rise 
symptoms  are  often  present,  such  as  localize 
changes  in  the  pupils,  and  strabismus.  The  c< 
frequently  limited  to  one  side  of  the  lK>dy,  It  s 
in  mind  that  unilateral  convulsions,  even  when 
mean  a  local  lesion,  as  we  have  seen  proved  by 
In  hemorrhage  or  meningitis,  convulsions  are  1 
tumor  they  may  recur  after  a  longer  interval. 

Convulsions  may  be  thought  to  indicate  the 
ease  when  they  occur  in  a  child  over  two  years  ^ 
on  suddenly  or  with  only  slight  premonition  in 
hut  the  most  important  point  is  that  they  are 
temperature — 104*^  to  106°  F.  Acute  meningii 
ditiou  likely  to  produce  these  symptoms.  Whetl 
the  onset  of  lobar  pneumonia,  scarlet  fever,  or 
be  determined  only  by  carefully  watching  the 
twenty 'four  or  thirty-six  hours  or  possildy  longe' 

In  the  first  weeks  of  life  one  may  often  he 
cause  of  convulsions.  Such  attacks  may  be  dm 
digestive  tract,  to  a  recent  cerebral  lesion  like  h 
tive  brain  development.  Apparently  prolonged 
labor  may  produce  temporary,  perhaps  circulatt 
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rietit  to  cAiiiiO  convulsionfi  cl tiring  the  first  few  days  ot  life,  We  have 
them  in  n  nnrnWr  *>f  clnhlri'n  whum  wr  hnvt*  had  nn  «»f»iH>rt unity 
to  follow  for  »c^vt*nil  yeiir^.  Thinr  phynifAl  and  mental  developoiput  haa 
progresned  in  a  perfectly  normal  manner. 

t^xaniinution  <if  th**  iirint*  lihonlVI  imt  he  omittetl  in  any  cane  of  cou- 
volaiona  of  doubtful  ori^n.  Anphyifia  may  l»  atiapected  in  the  caiw  of 
convulsions  occurring  in  the  newly  l)orn,  late  in  pneumonia,  iii  Kome  maea 
of  p(Ttu8i4i8,  in  spaiiUKKHc  or  membranoui^  laryngitiii,  or  with  laryngo- 
apasm.  U  ti$  altonrether  improbable  that  dentition  ami  worms  play  any 
part  in  the  causation  of  4x>nvuIi*ion»  exc*»pt  jierhaps  that  of  the  nUght 
irritant  which  is  ^^ntVtcient  to  excite  conmlfion?«  m  a  child  ^ufff^nng  from 
tetany. 

Encephalupathy  due  to  lead  fthoiilil  Ix*  kept  m  nHT^t  an  a  r  i >o 

of  CH>nvulMnnj*  in  chihlren*  Tlu*  hlu**  punttiitr  line  in  the  ^  .  h  ,ji 
ujiually  Im*  found,  though  not  around  each  tootli.  There  it  aUo  Hipplinfif 
lif  the  red  blofMl-ct*lli«,  The  eerrhronpinal  fluid  i^  umler  tmnrM«i<l  |in0- 
Kurt*,  the  celb  are  slightly  increased  in  numlM*r  anil  thertt  ia  m  pQiitift 
» reaction  for  globulin.  There  k  frequently  pallor  of  the  optie  diiea  and 
hemorrhagea  into  the  retina  may  l»e  j^*en* 

In  all  raaea  of  mnvulHiuun  (Occurring  in  infanta  in  which  tlu;  «*atife  ia 
not  readily  apparent*  tetany  should  bo  suspected  as  the  uiiderlyimi  ocMi* 
dition. 

Prognosiib^Thia  dependa  upon  the  caujk*  of  the  conroUoiiafr  and 
differs  with  each  underlying  c^uae*  In  general  it  imiy  be  aaid  that  con 
vubion^  in  themaelvea  are  aeldom  fatal  onleai  they  octrur  a»  a  tenniaai 
'  rfimlittiin,  Raperially  fatal  am  thi*  conmlaiona  of  pertuaats  and  of 
anphyiia  when  they  acrnr  late  in  any  form  «if  laryngeal  or  (MilmoQifT 
dbeaae.  Tba  conditJoiia  daring  an  attadc  wbidi  alioiild  lead  om  to  nmkm 
a  bad  profDoata  are  when  tha  conmlaima  ar*  prohNignd  or  i^cur  fre- 
quently ;  alio  the  preairnce  of  very  great  proatratiiin^  a  feeUe  palae  wfth 
ryani>sifi,  or  deep  itupor* 

In  the  prognoaia  one  nmal  taki  into  accoitnl  not  only  Ike  teiMdialt 
\  roialt  cif  the  attacka,  but  the  pciaaible  ootpomi!;     In  a  highly  nemma  or 
♦UN  T  n  ecinmUion  often  meac^  "     iiv    P»*miaorot  injury 

to  II  iply  aa  a  remit  of  an  altac  k  ;  rare*    ITie  poaribility 

of  eptlepqr  ia  to  lie  borne  in  mind  in  all  cnaea  wherr  children  ftfir  two 
yeara  old  ha!^  oocaAonal  mttacka  of  coofnUooa*  The  lartlier  a|»art  the 
attacka  are  and  tlia  niore  definite  tli^  etrttin^  cau«r.  the  le«^  lil*  Iv  i§ 
ihia  to  be  the  caae. 

I!rwlacni--^iimm«)n(^i  to  A  4  htid  in  oYnvulayuia^a  |iliyaiirtan  should 
go  at  once  and  irjnain  until  tl>e  attack  has  ittbaided.     Ha  aliould  tak'' 
with  him  ehloroform,  a  hrpodermic  ayring^  with  morphin,  a  aoft  catd 
dir  or  reetal  lube,  and  a  aolutioo  of  chloral*    In  order  to  treat  gootuI* 
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sions  intelligently  one  must  have  in  mind  the  prominent  pathologkil 
conditions.  These  are  acute  cerebral  hyperemia^  a  more  or  less  aemv 
asphyxia  with  pulmonary  congestion^  an  overtaxed  right  heart,  and  t 
tendency  to  congestion  of  all  the  internal  organs.  The  nervous  centen 
are  in  a  condition  of  such  unnatural  excitability  that  the  slightest  irriU- 
tion  may  bring  on  convulsive  movements  when  they  have  temponrih 
subsided.  The  patient  should  therefore  be  kept  perfectly  quiet,  and  eroy 
unnecessary  disturbance  avoided.  Cold  should  be  applied  to  the  had— 
best  by  means  of  an  ice  cap  or  cold  cloths — and  dry  heat  and  counter- 
irritation  to  the  surface  of  the  body  and  extremities.  The  time-honoied 
mustard  bath  causes  so  much  disturbance  of  the  patient  that  it  can  usnallj 
be  dispensed  with  and  the  mustard  pack  substituted.  The  feet  may  be 
placed  in  mustard  water  while  the  child  lies  in  his  crib.  The  mustard 
pack  and  footbath  should  be  continued  until  the  skin  is  well  reddened. 
The  degree  to  which  counter-irritation  of  the  skin  should  be  carried 
will  depend  upon  the  condition  of  the  pulse  and  the  cyanosis. 

In  controlling  convulsions  the  remedies  which  may  be  depended  upon 
are  the  inhalation  of  chloroform,  chloral  per  rectum,  morphin  and  mig- 
nesium  sulphate  hypodermically.  Chloroform  is  xmdoubtedly  the  most 
reliable  remedy  for  an  immediate  effect,  and  may  be  used  even  in  the 
youngest  infant.  At  the  same  time  that  it  is  being  administered,  chloni 
may  be  given.  The  initial  dose  should  be,  at  six  months,  four  grains; 
at  one  year,  six  grains;  at  two  years,  eight  grains,  dissolved  in  one 
ounce  of  warm  milk.  It  should  be  injected  high  into  the  bowel  through 
a  catheter,  and  prevented  from  escaping  by  pressing  the  buttocks  to- 
gether. It  may  be  repeated  in  an  hour  if  necessary.  The  effect  of  the 
drug  is  generally  obtained  in  twenty  or  thirty  minutes.  If,  in  spite  of 
the  chloral,  the  convulsions  show  a  marked  tendency  to  continue  as  soon 
as  the  chloroform  is  withdrawn,  or  if  the  enema  of  chloral  has  beea 
expelled,  morphin  may  be  given  hypodermically.  When  the  heart's  ac- 
tion is  Aveak,  this  is  probably  the  best  of  all  remedies.  To  a  well-grown 
child  two  years  old,  ^  grain  may  be  given;  one  year  old,  -i^^  grain;  six 
months  old,  i^  grain.  This  dose  may  be  repeated  in  half  an  hour  if  no 
effect  is  seen.  The  tolerance  of  opium  in  cases  of  convulsions  is  very 
marked,  and  sometimes  double  the  doses  mentioned  may  be  required. 
For  frequently  recurring  convulsions  magnesium  sulphate,  hypodermic- 
ally, is  a  valuable  remedy.  It  has  the  advantage  over  morphin  in  that  it 
does  not  constipate.  Eight  or  ten  grains  of  Epsom  salts  may  be  given  to 
an  average  infant  of  three  or  four  months,  and  from  fifteen  to  twenty 
grains  to  one  of  six  or  eight  months.  It  does  not  act  so  promptly  as  does 
morphin.  The  dose  may  be  repeated  in  two  hours  if  necessary.  The 
only  other  agent  of  much  value  is  oxygen.  We  have  occasiondly  seen 
convulsions  which  continued  in  spite  of  all  other  treatment  yield  iinne- 
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diatcly  to  oxygen.    Th»«  is  mwt  \ikv\y  tu  U*  valuaMe  in  mnw  of  roDTitl* 
sions  due  to  ajiphyxin. 

in  infancy  it  in  wiko  in  tvtT}  iat*e  to  i      jI  ' 

with  wurm  uater,  tu  ri*mt)v<*  any  pojf^ible  .      ii   Ui  n 

ta  reason  to  suspect  thc^  pre^'uce  of  undigt^ted  fo^l  in  tl^i*  atomach,  ttita 
may  Iw  washed  out.     Much  more  freqiienlly  it  is  in  the  it-  1 

^frt'e  purgati*)n  hy  rnlomi^l  i»  aiUii>!iiblc.     If  there  in  high 
this  should  bo  reiluted  hy  tlie  cold  bath  or  ptu^k. 

When  onoo  under  control,  the  '    *  v      ,.  may  be 

preventiHl  hy  ktH?ping  the  i*atient  f*  irifluvmv 

of  chloral  with  hromid  of  aodiuin,  the  amount  of  ihloral  Wing  gradually 
Itload.     If  it  iM  Imilly  l^irne  hy  the  Ktumath  and  nnt  eaKily  retaitUHl  by 

reotum»  either  antipyrin  or  phenaeetin  may  be  ufied*  with  the  hromid. 
Ak  aoon  aa  tlie  c-onruUiooM  have  ceaat^l,  tlie  t^aune  »hauld  he  Ktjughi  and 

ited. 


TETANY 

Several    clinical    condttiona,    fonoerly    diaerihed    noder    diffefeol 
name«»  are  now  n^ardeii  aj*  manifisftaUcitta  of  tetany:  orlAruj^poatf  ar 
rpopedal  spaum,  latyngismus  striduiuM  or  lar} ngoapoam,  holdiog-liraith 
^apellfl,  oic. 

Tetany  ia  a  diaeaae  characterized  liy  an  eztremo  irriiabitity  of  the 
nen'ous  sydem  to  mcH*hanical  and  ele<*tncal  stimulation.  It  i»  frequi^ntly 
anximpanied  by  m«>re  or  leHii  prol(ing%*<!  tuntrac  tionti  of  tlie  mujclet  of  the 
extremities*  Spasm  of  the  glottis  and  also  general  ininruisions  art  t€ij 
[»mmon.  It  wa«  formerly  believi^d  that  tetany  was  rather  infrequent 
"and  was  manifested  only  by  muscular  spasm.  Btudiea  by  electrical 
methiHl)f»  howeter,  have  shown  that  in  infancy  and  rhildhodd  the  diiisaaa 
is  ex(^*edingly  frequent  and  tliat  it  may  exist  witlKiut  girto^;  any  syup- 
Ioni0,  i«  e.,  in  a  Intent  fonn.  To  the  latent  furm  of  the  dimaaa  aa  well 
Ui  all  the  manifi^tations^  the  tiTm  '*siiii«mophilia«^  or  ^qmaio|iltilie 
diathi^t^is,**  has  l»een  applieil  by  many. 

Etiolofy.— While  tetany  i*  found  with  the  ir«?a(est  freqveiicy  dnrtnf 

the  Utter  half  of  the  first  and  during  the  second  year,  it  is  twry  rarely 

en  in  the  llntt  three  montlis  of  life.    It  may  otrnr  at  any  ttmi>  during 

iiddtuHHl   but  its  fr«f]ueniy  dimintshea  rapidly  with  a|ps.     THany  ti 

ire  in  summer  and  early  mttomn,  hut  it  is  very  contmoD  in  winter  and 

irly  spring.    The  a*  y  with  rickets  is  a  Tvry  rJosa  oim, 

lot  only  is  it  found  t  ,«  i.^r  when  active  rickets  ia  moal  eooK 

Hon,  but  almost  all  with  tetany  show  some  of  the  aympCoaa 

of  rickrts.    While  auws  are  oliaenred  in  which  no  rachitic  manifealaticNia 

hftrif  pr\mi)t^  rkjiala  cAojioi  ba  niintly  excluded^  (ur*  aa  baa  bem  ftaled 
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flsewhore,  the  first  evidences  of  riekets  in  the 
stTvatioD.     Symptoms  of  Uuth  ritki't-^  imd  teti 
about  tliu  mmv  si^e.     While  t^^tariy  nniy  oceur  ii 
relatively  infrequent.    The  disease  evidently  depe 
largely  upon  artificial  feediog  hut  oeeurs  even  wl 
ently  proper. 

Tetany  seems  to  he  closely  eonuected  with  chi 
taboliem,  although  these  are  not  yet  entirely  el 
in  a  certain  number  of  patients  that  with  acti' 
active  rickets,  there  is  a  negative  ealeium  bakui 
eliminated  than  is  ingested  with  the  food,  TW 
po^t  mortem  a  deficiency  in  the  calcium  eontenl 
arid  Howland  liave  demonstrated  a  marked  redu 
the  blood  of  infants  with  active  tetany*  JIacCa 
shown  a  deficiency  of  calcium  in  the  blood  of  aoj 
tetany.  It  is  therefore  clear  that  there  is  soiu 
metabolism  in  tetany. 

The  removal  of  the  parathyroids  in  animals 
dental  injury  of  these  m  human  surgery  prodl 
akin  to  tetany.  The  work  of  Krdheim,  Escherie 
that  the  parathyroids  might  be  diseased  in  tetanj 
in  heniorrhagee  and  their  remains.  Later  obser 
these  alterations  may  be  found  in  children  who, 
no  evidence  of  tetany  and  also  that  the  glands  na 
nite  tetany  has  been  present.  It  is  as  yet  impoi 
parathyroids  piny  an  important  part  in  the  dise 
suflHcient  evidence  to  indicate  that  they  may  have 
production.  Tetany  is  at  times  hereditary.  Th 
the  disease  in  one  of  the  parents  and  occasioi 
with  several  children  who  have  sulTercd  from 
especially  when  accompanied  by  fever,  is  sometini 
must  be  assumed  that  up  to  the  onset  of  the  i 
t>eeii  latent,  the  new  condition  providing  the  nee 
the  tetany  at  tive.  Thus,  tetany  is  seen  with  acu 
intcstimd  trait,  pncnmonia  and  the  acute  infect 

There  are  m>  characteristic  pathological  chai 
the  associated  rickets.  In  a  certain  proportion  o 
the  parathyroids  are  found.  One  or  more  of 
eidarged  and  red  as  a  result  of  extravasation,  ( 
be  evident  under  tlte  microscope  and  consist  in 
the  remains  of  hemorrhages. 

Symptoms. — One  of  the  most  characteristic 
pedal  spasm.     It  is,  however,  by  no  means  the  i 
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tion.  and  in  iiccn  in  only  a  wnall  iierrHnitJi^  of  tlw?  enff*.  Th# 
%if  the  hands  and  fi'C't  tfuiy  devt*hip  ahniptly,  or  it  mny  W  pivrpJed  by 
sensory  difitnrhaneeA.  The  upper  extrcmitii^s  an}  tij^iially  fimt  affisetefl  mod 
botb  ^dm  eqimlly.    Tlie  [tusitioci  U  very  cJiarictvrmUe :    Tli«  §hgtn  tft 


FiolM, — TirrAjrr.  mu*' 


ki^u  TUB  CMAmAcrftktvnc  l^mm 


Alt0  F»^ 


fkatd  at  thf!  tni'tmfiirpophalangnl  joinU  and  the  phakafM  oortMidipd :  the 
thutiitMi  are  addttHt^l  ulnnKit  tu  the  lttt)«*  fin^ir:  the  «n*t  i*  fltf'V*  '  v 

and  the  hand  draim  Mirorirhat  tt»  the  ulnar  •idi-.     If  the  #|*a«»j.*    -     ..v 
markf^l  mi  mAim  b  atlow<*d  at  tha  wriat    Thr  fcH  arf  utruniclj  in 
teodid«  •odDi'tiiim  in  lite  ptfttiiia  itf  HiiiliMifttfiw.    Tbe  fifit  iihakuigiai 
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of  the  toes  are  flexed;  iiiiij^  se<M)nd  ijinldithird  t6w&  extended ;  the  plantir 
surface  is  strongly  arrihcd  |t|id;the  doj-sum  of  the  fool  is  very  pTominent, 
standing  out  like  a  cushioto.:  The  itypical  position  of  the  hands  and  f«t 
is  well  shownJn:Fig^R6,.,J4otiQn,  Atlthe-elboFyshoulder,  hip  and  kntt 
is  generally  free.  The  spavin  in  inany  eases  is  limited  to  the  hands  and 
feet;  more  rarely  the  muscles  61*  the  thigh,  usually  the  adductoTs,  nuy 
be  involved.  In-raf e  cases  the  muscles  of  the  trunk  or  the  face  may  be 
affected.  The  spasm  can  be  voluntarily  overcome  to  a  certain  extent; 
thus  a  child  may  open  his  hands  to  grasp  objects  or  feed  himself.  Ai 
soon  as  active  motion  ceases^  the  hands  resume  their  former  characterifltie 
attitude. 

Evidences  of  pain  are  frequent;  it  mayifee  so  severe  as  to  cause  chil- 
dren to  cry  out.  Pain  may  be  induced  by  tny  attempt  to  overcome  the 
spasm,  and  sometimes  it  is  constant.  Theie  is  no  loss  of  conscionsnes 
and.no  fever.  The  duration  of  carpopedal*  spasm  may  be  from  a  fet 
hours  to  several  dayp.  The  muscular  contraction  is  generally  continuoui. 
although  there  are  often  periods  of  remission.  There  may  be  only  a  singfe 
short  attack.  Of  this  we  have  seen  several  strikmg  instances.  One  child 
seven  years  old  who  had  always  been  well  was  operated  upon  for  enlarged 
tonsils.  The  night  following  operation  she  criedyout  with  pain  and  her 
hands  and  feet  were  found  in  the  typical  position  of  tetany.  In  four  or 
five  hours  this  completely  disappeared  and  did  not  return.  This  was  the 
only  symptom  of  tetany  that  she  ever  manifested.  Carpopedal  spasm 
may  come  on  spontaneously  but  is  more  frequently  found  in  the  course 
of  some  febrile  illness.  It  is  found  in  no  other  disease  and  is  diagnestic 
of  tetany. 

Disturbances  of  respiration  are  exceedingly  common  in  tetany.  The 
most  typical  of  these  is  spasm  of  the  glottis  or  laryngospasm.  This  con- 
sists in  a  contraction  of  the  laryngeal  muscles  of  such  intensity  as  par- 
tially to  obstru(?t  inspiration  or  for  a  time  to  arrest  it.  When  the  obstruc- 
tion is  partial  there  is  a  very  characteristic  crowing  sound  with  each 
inspiration,  especially  if  the  child  is  disturbed  or  crying.  There  may  he 
a  succession  of  these  sounds,  followed  by  an  intermission,  or  the  condition 
may  last  in  a  mild  form  for  several  minutes  or  hours.  The  severe  attacks 
of  obstructed  respiration  usually  come  on  suddenly.  The  child  throws 
back  his  head,  the  face  becomes  pale,  then  livid,  and  for  the  time  there 
is  complete  arrest  of  respiration.  This  continues  for  a  few  moments, 
during  which  the  cyanosis  deepens,  and  the  child  seems  in  great  distrees, 
making  violent  efforts  to  breathe.  If  the  paroxysm  is  very  severe,  the 
asphyxia  may  be  so  great  as  to  lead  to  loss  of  consciousness,  or  the  attad 
may  terminate  in  general  convulsions.  It  may  even  be  fatal.  In  lea 
severe  attacks,  after  fifteen  or  twenty  seconds  the  muscular  spasm  relaxes, 
the  glottis  opens,  and  a  long,  deep  inspiration  occurs,  with  the  productiffli 


of  a  crmmi^ nenifid.  Surh  form*  of  •  ---  -'*  1..*.^  ^u  vttbotU  endent 
cauw?.  and  may  be  repeiit<Ml  frora  rv  timefl  a  day*    Beiwoai 

ihem  Urn  condition  of  tin*  rhih]  tniiy  4io  normal  f»r  raffMiptnlal  ipmam  and 
oUier  evidences  of  tetany  may  be  prse^nt  Not  all  Uie  paroxyansa  are 
equally  wvitc.  A  child  nuiy  hme  in  the  couriMP  of  a  day  a  gnemi  many 
mild  attacks,  but  only  a  few  severe  onea*  (Jeneral  convuUiona  a«  men 
in  over  onc-third  of  thf*  severe  t^nes.  LAryngoepaian  is  moat  oommoD 
in  chiblren  from  six  to  fiftctm  months  of  ajy^e. 

Attacks  clomdy  related  to  thom?  which  have  joat  Jicpq  deacribed  ara 
met  with  in  which  respiration  «*ntirely  vvnm^i^  for  a  time;  then?  are  lent' 
porarily  no  attempts  at  inspiration.  Jt  ha^  be*']!  ansumeil  thai  tlie  dia- 
phragm ]mrtici;)at4's  in  the  «t}iai^m.  Attacka  with  tem(x>niry  armt  of 
respiration  are  seen  most  fre<r  *''  '  *'  i  •*  -  ,-t  of  the  first  and 
during  the  eeitmd  year,  hut  U  .  may  rifinir  from 

time  to  time  until  the  ajj^*  of  four  or  0ve  ymr^  They  affect  chihtreu  of 
an  eitremely  nervous  type.  Several  attacks  may  occur  in  a  aingle  day, 
or  they  may  oct  ur  at  inti^rvals  of  several  day*  or  weeks*  In  susee|iltbla 
'xhildren  almost  any  fonn  of  excitement  may  pr«*eipitate  one.  The?  are 
Dftan  known  as  'ludiling-breath  s|H*lla."  In  older  <  hildn*n  by  far  th« 
most  frequent  exciting  (nuses  are  temper  and  fright.  If  anything  ia 
attempted  to  which  the  child  stnmgly  objects*  e  g,«  a  cold  bath,  inspection 
of  the  throat,  or  taking  away  a  toy,  an  attack  may  etutur.  llie  child's 
face  becomes  tlushcil,  thi*n  livid ;  thm*  is  general  rigidity  of  the  trunk 
■nd  extremities,  but  very  rarely  clonic  tfiaaiiia.  Thia  rigidity  is  usually 
followed  by  iximplcte  relaxation  with  loss  of  cotiseiou«iesii*  TTm!  entire 
attack  usually  Isi^ts  about  half  a  minute.  There  may  be  a  crowing  sound 
aa  the  child  catches  his  breath  or  therv  may  he  none.  After  a  few  minutes 
of  quiet  the  child  gets  up  and  in  a  shoK  tim^"  is  apparently  as  well  as 
eTcr,  Many  of  thcisi*  who  are  subject  tn  attacks  of  thia  sort  aocim'r  or 
later  ha?e  one  or  more  general  eonrnlaiiina,  but  in  snmr  only  the  mild 
attacks  are  seen  though  t*  ur  at  intervals  for  years.     Death 

ocTasionally  iKcun*  with  >i  ,  then*  Unng  no  renewal  of  rrsptra* 

tion  and  al!  attempts  at  resusctlation  tailing. 

Ledercr  baa  deacribed  a  comple^i  of  jmlmonarv  -ynij-iini-  iIm^^Iv 
simulating  airthtna.  This  he  has  termrd  hr^mcht^  trinnu.  It  i«  not 
dear  that  the  symptoms  which  he  desmbaa  anr  niriwrily  depaodent 
upon  tetany. 

Oenaral  canralsians  are  exceedingly  eoomon  with  tetany  in  infancy. 
After  that  they  an*  less  frequently  aeen.  Tbey  differ  in  no  niiperl  fmm 
tboae  that  have  been  describ*ni  '  pfeniNia  chapter.  The  m«ire  frr. 
quent  the  ronTulstona,  the  mi  v  npMlly  are.    From  the  charm*  ft  r 

of  the  convulsions  ali^ne,  it  u  imposaihle  to  diffrn^tiatr  thrm  frum 
epilepsy.    They  may  occur  witbcitit  any  eiciting  calise  ur  the  lemit  stimu* 
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his  nmy  l)e  .sullicient  to  cause  iin  niiavk,  Tliu^  ^ 
repeatedly  had  convulsions  wlit never  eold  was  apj 
niniiber  of  attacks  may  be  very  great.  In  one 
infant  during  the  latter  part  of  his  second  year  h 
over  3»500  dii^tinet  attacks  of  convulsions.  For  a  c 
reached  the  almost  incredilde  number  of  80  a  da 
oceiirs,  the  nuinher  may  graduuMy  diminisli  or  mi 
cease  almost  at  once.  Death  is  infrequent  during 
sjonally  occurs,  apparently  from  exhaustion,  wher 
frequently  or  uninterrnf>tedly  repeated. 

When  tetany  is  suspected,  three  confirmatory! 
Chvostek's  sign  or  the  facial  phenomenon,  Trou 
.sign.  Ck  vast ek's  sign  consists  in  a  momentary  coi 
of  the  face  when  a  branch  of  the  facial  nerve  i 
cussion  hammer  or  with  the  finger.    The  nerve  n^ 
but  usually  best  about  the  nii<ldle  of  the  check* 
alfect  only  the  mouth  and  the  alae  nasi,  or  itl 
muscles  supplied  by  the  nerve.    This  sign  is  iim 
years  of  life,  except  in  cases  of  tetany,     Later^j 
occurrence  and  less  reliance  can  be  placed  upon 
any,  particularly  after  the  iifth  year.    Thiemieh, 
it  always  inditates  tetany.    But  it  is  found  in  sTi 
older  children  in  whom  no  synq^toms  or  history  o 
that  it  is  generally  believed  to  indicate  in  tliet 
stitution. 

Trouss€au*s  sign  is  elicited  l>y  pressure  by 
upon  the  blood  vessels  of  an  extremity  with  siij 
circuhitiiui  tcmi>nrarily.  The  sign  is  most  easi 
extremity  when  pressure  is  mailc  altove  the  cl 
should  lie  obliterated  for  sevcra!  minutes.  The] 
the  typical  position  of  larpiqx'dal  spasm.  The 
well-marked  tetany,  but  when  present  is  to  he  : 
denee  of  tetany. 

Erb's  sign  or  the  qi/antitah've  rear  lion  of  ih 
airrentJ — ^Muscular  cojrtractiims  arc  produced  1 

*  For  the  electrical  determinations  a  galvanic  butte 
graduated  in  fiftbi*  up  to  five  niilliumperes  is  nccc^^sa 
usiially  made  upon  the  peroneal  nerve.    The  lurge  inc 
placed  upon  the  afnlomen,  the  stimulalitiK  clertro<le 
the  outer  part  of  the  popliteiil  space  nt!nr  tlic  head 

The  cathodal  closure  coniraciion  is  often  obtainec 
milliamperes  in  strength  in  normal  children  under  si 
this  time  it  is  regiiltirly  present  with  a  current  of  thi 
No  evidence  in  regard  to  tetany-  mtiy  be  obtained  fr 
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galvanic  ( urrcnt  to  thr  iutvl»j»,  Thi*i»i>  i^mtmt  tiMit*-  »mi  ur  with  xiw  rnakin;: 
or  linnkiiig  (»f  thf  i  urri*ut  and  ari»  tailli-Hj  "Mtwiitijif"  aiitJ  "t»fH*ning^  «Mi- 
iractions^  respectively.  The  oervc^  react  diffeirntly  to  the  differieiii  pales 
mid  alio  to  the  nuking  or  t^ri'aking  of  tiw  rurn*iit.  Agir  alao  liii  an 
important  iaflueuee  in  the  character  of  the  ek*ctnciil  n«apoiiiek  TIk' 
Dc^rvffl  of  the  newly  bam  and  of  infants  daring  tlie  6x^1  yrmr  are  len 
responuive  to  the  ciirn*nt  tlmn  thc*^  of  children  who  are  older.  Tht 
excitability  increaseti  with  a^e  iifi  tu  aUiut  five  ycarR*  after  which  Iherr 
181  little  if  any  dilTerenee  between  the  child  and  tla«  ailttlt,  Clotii^: 
cHiiitractiona  (X'cur  in  early  cbihlhood  with  a  weaker  current  than  do 
fij>ening  cou tractions. 

In  the  firgt  iix  montha  of  life  any  contraction  with  a  curraiit  of  Ims 
tlian  5  milliamp^re^t  exct^pt  that  uf  rathmlal  cltJi»ti  t«  to  tetanv  i 

while  an  oijening  itintraction^  either  cathodal  or  ai  ith  a  current 

weaker  tlian  5  ni*  ap*  is  [Ki«itive  evidence  ol  t^ny, 

Tn^ler  two  yeara  of  age  an  A.<).(-\  with  a  current  of  k--  tha  '• 
ni.  ap.  and  weaker  than  one  which  will  cause  an  AX\C'.,  m  prr4uni{  ri, 
but  not  {iociitivo  evidence  of  tetany,  C.O.C.  or  C.C.  trtaittaa  with  a 
current  of  h^n  than  r>  m.  ap*  in  a  child  under  Ave  may  be  eoiiaidart«l 
hv[ierexcttability  due  to  tetany.  Hepeateil  meaaureiQi^tji  upon  Ilia  ttiac 
child  often  give  different  rei^ultji  in  the  c*onr9«  «if  a  few  dajra.  For  thit< 
reason  several  electrical  examinations  ape  freqnisotly  neeeaaary  to  deter- 
mine or  exclude  tetany. 


dbnirv!  tamatly  require*  inoee  tlian  5  m.  ap.  of  citimit  with 
tnoDllia  of  aae.  From  tlutt  Utii«-  up  to  two  ymim  tknB  A.CC  an  fmqmMif,  aaU 
after  two  ycara  rrfnilariy*  obiaioed  with  m  eunvnt  leai  tluia  §  m.  afiL  ativaglli 
An  A,C.C.,  therclort*,  vtth  a  oitrrait  of  le*  iJibo  5  m.  ap*  is  ampBatlva  of  talaay 
cmty  ta  tha  first  ati  niootlisu 

Tba  oaodlol  opraM^  eoaCmfiiofi  in  the  int  mn  mmsllia  of  life  oeema  with 
normal  eblldreii  only  with  a  eurrvnl  of  mtom  iham  S  m.ap.  lAretiath  ani  up  to 
two  yean  it  almost  alw^yv  requitra  a  offreiii  of  store  tJiaa  thia  It  also  unaft? 
requires  moes  eurvsoi  lo  produee  an  A.O.C  titan  mn  AC C  itntd  the  aaeond  nr 
Lbifd  yoar*  Afltf  five  yeaf»  of  aae  the  AX>.C  m  tiiguUHy  obtained  witli  a  sur- 
real of  kn  than  6  m.  up.,  and  lam  than  k  tvf|uifed  lu  produoe  aa  A.CjC 
An  A.O.C.  thcrcfoes  in  tha  fifH  aii  monllia  ol  a«r  obiuwd  wiiJi  a  cusraal  km 
than  5  m.  ap.  m  twm$  eiridanoe  of  tcHaajr  and  unkr  tvw  fwam  of  afs  m  aof^ 
arvtive  of  trUny.  rpperi&lly  if  the  A.O.C  takm  piaoi  with  a 
m  requifrd  to  |>roduct?  mu  A.C.C.  This  mm  eallfd  by  vqa  Plrqiwl  *a 
ciaitabality.**  We  camuil  nepud  tl  aa  BMna  than  hi^ilj smpativa  of  taiiir  alUr 
M  moiitha  of  age.  for  il  aomptiiMS  mmm  with  thMnm  lliai  ar«  appamaUy 
entirrly  noraud.  Aftjir  two  sncan  of  age  it  it  oflaa  praasoA  and  altar  flva  yaan 
of  aae  rraularly  ao  with  aomud  diihlrva* 

A  fnihothl  ttprntnif  estrntmHum  or  aafAndal  tit$mm§  Mumm,  oeeurviaa  wHh  » 
•■mAt  oi  \rm  ihiLii  5  m.  ap.  in  ehildnen  malae  ftvr  jwmm  of  a«a,  is  po^liYr  « >  i 
daaae  of  t4*t«iiy.    After  thai  tima  audi  vallios  wmf  osnasiijan  ly  ba  fcamd  ^nh 
qnita  aonoai  duklian* 


6g4 


DISEASES  OF  THE  NEKV^OUS 


The  conception  of  '*latent'^  tetuny  was  gradia 
upproi'iiitel  that  miiseiilar  spasm  of  the  extrcE 
general  convulsions  were  all  s}Tnptom6  of  the  si 
electrical  reactions  also  were  shown  to  be  in  hiaj 
children  tliat  had  gutTcred  from  no  gpasinodic' 
who  were  the  subjects  of  frank  tetniiy.  If  th 
carefully  it  was  often  noticed  that,  sooner  or  la| 
spasm  or  earpopedal  spasm  developed.  It  k  theil 
is  an  instahility  of  the  nervous  system  that^  wij 
nients,  may  exist  uninspected  until  suddenly  i 
dent.  Electrical  mcosurcmcnts  upon  a  large! 
hospital  and  out-patient  practice  have  shown  tht 
quent  condition  and  that  undoufitcdly  only  a  st 
chihiren  show  syTiiptoms  by  which  the  disease  i 

Various  other  symptoms  have  been  ascriW 
Thus,  Ibrahim  has  onipliasized  spasm  of  the  pyh 
of  the  intestines,  causing  pain  and  nieteorism,  a 
leading  to  obstinate  constipation.  The  occasioil 
tetany  has  been  referred  to  spasm  of  the  vesic 
outcome  in  some  cases  of  general  convulsions  or 
it  is  clairaed  results  from  tetany  of  the  cardiac  m 
of  all  of  tln^se  conditions  to  tetany  is  very  doul 

From  what  has  been  stated  it  is  evident  tl 
course  of  the  disease  may  be  extreme,  Teti 
observation  or  it  may  give  symptoms  for  mont 
is  a  surprisingly  close  connection  between  the 
and  the  symptoms  of  tetany.  In  most  patient* 
the  existence  of  constipation,  A  sharp  attack  o 
tion  by  medicine  reguhirly  causes  a  diminutic 
disappearance  of  all  symptoms  including  the  abi 
ity.  As  the  result  of  dietetic  treatment,  a  m 
intensity  and  frequency  of  the  attacks  may  t 
cease  altogether  in  a  short  time.  Other  cases 
w^liicJi  improvement  is  very  slow.  In  those  c 
malnutrition  a  proper  growth  and  gain  iu  w( 
obtain. 

DiagTiosifl.— This  mnj  be  easy  or  so  difficu 
after  prolonged  observation.  C'arpopedal  spas 
seau's  sign  and  Clivostek's  sigiT  under  five  years, 
toms.  But  in  iierbaps  the  largest  number  of  c 
of  them  is  present.  The  electrical  reactions  ai 
at  times  may  be  of  little  assistance.  If  an  ini 
an  organic  brain  lesion  has  repeated  attacks  of 
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alwayit  be  giispc^cted.  If  tttorf  an?  uympt<iniH  ot  d-  ^  »  i  if  thi*  attaeki 
are  friKjutnt  the  j»nil>al>il!tie«  of  tetany  an?  grtnth  n  r.  i-icl.  The  chief 
ilifTiciiliied  in  dia^io^ia  nre  with  alder  rhtWreo  who  auffer  from  ocatfUmal 
c-<}nvuI*»roii*«.  Tt  may  l»e  ahriiMtt  irn|>ri*«f«i!»Ir  wjtlnnit  pn>lon|;;iHl  iiWrrattots 
to  decide  hHween  epilepsy  oiul  tetany.  EliTtriral  reactirmH  at  thia  Mfe 
offer  little  assistance.  The  older  the  child  the  greater  are  the  diaiic«i 
in  favor  of  t*(Klrp^y. 

Prognoiii.— riie  progiioaia  of  tetany  Ttriea  frmtly  with  th«  a^  of 
the  patient,  the  type  of  the  dif»eai«e  and  lis  M>?erity*  The  prognoaii  of 
latent  tetany  is  alway*  i^mk!,  with   pnjju^r  ti  '         tieral,  the 

younger  the  patient  the  more  severe  the  ma  i**iany  anr 

likely  to  lie  and  the  more  difficult  to  eotitrol.  After  two  year*,  except  in 
markedly  rachitic  children,  the  pro^oda  as  to  life  is  always  fpood.  Tbt 
chanoea  are  always  in  fav*jr  of  ntx>very  when  th*'re  an*  only  oceaaicifuil 
attacks  of  general  concisions.  With  ffvqoentty  tiepeated  isonTiilaioita 
there  i»  dangiT  to  V'  *  m vuMofui  Umoadvit,  imt 

fritm  the  frequent  h  ks  of  larjmieofpaMii*    This 

must  always  U*  Imtked  upon  as  a  dangerous  nuintfeslatian  of  tetany  and 
Infanty  may  df«  h  attarluu 

Tetany  com|  ^  riHtntestinal  or  any  acute  infertioQi  diaeaae 

makes  its  pn>gnoata  less  favnrahle.  According  to  Thiemtch  and  Birk,  thir 
mental  devplopment  of  children  wlio  have  snffvnsd  from  sefert*  tetany  ta 
often  grt-iitly  retsrik**!  aiitl,  in  many  cases,  pemianrntiy  inteffrrrd  with- 
The  physical  derelopment  also  suffers.  More  obaerfattons  mre  required 
his  point    It  is  appartmt,  homrter,  that  tetanj  may 

Treatmatit.— I'rophylaxis  should  be  empha«tied.     Tetany  doca  not 
often  occur  with  hn^ast  '     *  v  '.  ■  Mnmg  h  not  only  the  beat 

preventire.  hut  ft?eding  ia  abo  the  best  mnaisa  of 

slopping  the  furtlier  propvas  of  teiauy  wheii  it  baa  once  dewlciped.    It 
^dae9  not«  howerer«  rapidly  cure  the  dtaease.     With  infsnta  ttnder  vifhl 
months  of  age  who  givi*  symptoms  nf  tetany  wnmanV  milk  shanld  lie 
supplied  if  possible    Treatment  should  b«  direded  not  only  against  t' 
nianifi'i^iitttons  of  tetany  but  abo  against  the  fiindam«Btal  metabolic  dia^ 
luriiana*  upon  which  they  clapand.    The  tfMitintiit  of  this  baaal  eoti- 
dttion  is  the  treatim^l  tif  the  aarariatnl  rickets.    It  differi  in  nb  respi 
even  though  we  re<^  Mins  arv  not  sim*  4 

has  Uh*ii  discussed  i:  -,  .  .     ..        ..  ts.     The  only  ei.  ,  .     .  to 

this  geotfral  staterornl  is  that  durinit  the  prtnaenee  of  att^cka  nf  cOnTu 
akiffla  and  laryngnspasm  or  carpopeilat  sp«aiii  tt  may  \^  m*^  ttt 

fcmoTe  all  cow*s  milk  temporarily  from  the  food    Whih*  it  i.^  ....    ..at 

owrfeetling  wilb  cewV  mifk  a|ipatt*nlly  rawsea  and  csrtainly  afgrmrataa 
letaoy,  in  the  event  that  faraast  fenling  ts  (mpifHihIe,  cfiw*s  milk  eamiol 
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be  altogether  rcmovxHl  from  the  diet,  except  for  i 
is  no  advantage  in  exduding  it  for  a  long  period,  J 
results  are  generally  obtained  when  feeding  is  ca 
the  indieations  afTorded  by  the  ehihrs  digestive  s; 
distinet  advantage  in  providing  a  mixed  diet  wit! 
of  milk  as  soon  as  the  ehihre  digestion  will  allow 

The  speeifie  treatment  of  tetany  by  parathyroi* 
followed  by  any  appreciable  benefit,  nor  has  the  ad!| 
in  onr  hands  given  favorable  resiiH«^.  There  ran 
prolonged  administration  of  cod -liver  oil  and  pt 
in  a  certain  number  of  cases.    They  are  to  be  nsej 

Generol  convidsions  are  to  be  treated  accordin| 
in  the  previous  chapter.  Chloroform^  chloral,  mo 
snlphatc  are  all  useful  and  are  to  be  employed  for  i 
fions.  In  an  average  case  in  an  infant  the  last  flj 
be  preferred-  It  is  given  subcutaneously  in  doses] 
vnlsions.  If  the  convulsions  are  frequent  it  ia  , 
cow's  milk  from  the  diet  entirely  for  a  time.  Gn 
for  several  days.  When  milk  is  again  included  ii 
ailded  very  gradually  and  in  minimum  amount. 

Laryngospasm,  if  severe,  requires  the  ad  mini  si 
mid  by  mouth  or  chloral  by  rectum  until  the  fre 
the  attacks  are  controlled.  Antipyrin  at  times  bqH 
than  hromid  or  chloraL  If  during  attacks  there  m 
tion,  artificial  respiration  should  be  performed  a 
may  be  of  value*  The  dietetic  treatment  sliould  al 
general  convulsions  are  severe,  Carpopedal  spfisj 
prolonged  warm  baths  or  by  the  apphcation  of  w 
mids,  chloral  or  antipyrin  are  also  to  a  certain  ex 
the  spasm.  Latent  tetany  requires  no  treatment 
dietetic  and  hygienic  treatment  directed  toward 
basal  disturbance  of  metabolism. 


EPU^EPSY  I 

Epilepen^  csannot  be  considered  a  sharply  limi 
ig  to  be  looked  upon  as  consisting  of  certain  sj 
are  frequently  repeated  and  arise  as  the  result  of 
&ome  known  and  some  unknown.  Moreover,  th« 
are  to  a  certain  extent  interchangeable.  Epilepf 
poated  general  or  locahzed  muscuhir  spasm  with 
sciousness  and  by  peculiar  mental  states^  the  so-C 

A  distinction  must  be  made  between  cases  oJ 
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0p{ltpf*\%  or  Xhim^  without  gross  anatomicti  Hiusin,  ariri  tho^  which  aiv 
ieec»hclary  to  a  rlefiniti*  It^iun  of  tht'  hmiti,  utirh  a«  tumor,  mli^roma  ar 
abaoBiS*  Cotivulgionft  of  the  latter  rharacter  arv  defii^iatiHJ  an  "drmp- 
tomtttc''  i«pili']>e«y,  run!  an*  disfuxMHl  in  c*onnivtiiiii  with  ilm  vimua 
diaaaaea  in  wfiith  they  occur.  The  nature  of  the  attack  may,  lioirtf«r, 
be  iilctitietil  in  Uith  variHi*'*,  ami  may  not  differ  fnim  an  oHtnary  attack 
of  eoiivuli^ioni*  or  eelainptiia.  The  prti[Mirlion  of  iiltojnithir  c^a^rvi  in  ehil* 
fln»n  iK  nikt  m\  lar^re  a§  wait  formerly  ^u|)}HNic<l;  many  r»f  these  hav^  bifni 
ahown  to  de])en(i  vi\Hm  le^iong  once  ovt*rlo<}kp«),  particularly  mild  infantile 
eerehral  pflratvfiea* 

Etiology. — From  a  eon^^ideration  of  1,450  ca^MM  of  cpiltpay,  O^wara 
atatca  that  12  per  cent  begin  in  the  firnt  three  yaara  of  life,  and  M  per 
cent  l)etii*ecn  ten  and  twenty  yi*ans*  Tlie  grt^atcftt  teiidcncy  to  tka  daviJop- 
toent  of  the  diMMi^  in  fthowii  abciut  the  time  of  paharty.  Pamalea  are 
rather  more  liable  to  be  alTeited  than  maies^  although  the  differenea  m 
aex  i»  Rlight.  Heredity  playi«  tbe  m<>f(t  imfnrrtant  nilc  in  the  prodiivliM 
of  the  dii4c*a^.  It  iti  ef^timated  by  \anou»  authorti  that  from  U  to  U 
per  cent  of  epileptic*  come  fmm  epileptic  familtra,  Eehevierra  Infvili- 
gftU*d  tlie  families  of  !3:»  epiT  '  '        *  ^'  it  of  their  533  diildren. 

78  were  epilejitic  and  Uiat  1  >•  formn  of  oenroua  and 

mental  diaeaaea.  The  influeni^  of  aleoholiam  in  the  parenta  upon  the 
production  of  < m  *  annot  be  eftimated  with  oertainty*    It  ia  hardly 

Ui  Ih^  dmibtiHl  t  a  factor  of  importanin*  in  at  laaat  a  rertain  per- 

centage of  faf-ich.  Syphilia  alao  muKt  he  lonked  npoo  aa  the  canaa  at 
iORie  of  thi*  vnst*^.  Whether,  in  the  abaeoca  of  dalliiila  aaaloaiioal  laaiaiia, 
it  io  afftn  t^  the  brain  m  to  lead  to  epileptie  aeimraa  aumot  ba  aialail  at 
the  pri'joent  time.  Further  Mudit**!  with  the  aaablaiica  of  dia  Waiiiiiiann 
reaction  are  neceaaary  to  de**iile  thin  qoes^ition. 

It  waa  formerly  l>elieve4t  that  infantile  c^onirulaioBa  weiv  not  infr^ 
quently  followed  by  epilepay  in  later  yeara.  There  are  numarooa  eauaaa 
tar  m  infancy.    By  far  the  greatort  amaber  nol  due  to  or* 

gni  H^ae  depend  upon  tetany.    Not  aaAdint  tiaae  haa  elapaad 

Qor  xutTii  lent  ohaartatioiia  baan  made  ain«e  the  mare  raeetit  knowl* 
edge  of  tetany  to  aay  whether  it  ia  likelv  to  iodaoe  eptlep^«  There  ia 
no  good  reaaon»  hoverer,  to  iuppoee  tliai  it  doea.  CJoomlaiaBa  in  infaaajr 
that  are  followed  by  eptlepay  are  probably  epileptie  from  the  beginning. 

An  tnntmierable  mtaber  of  tith«T  i^ttaee  haet  baan  anggaalaiV  each  aa 
aalojntoxicatioo  from  the  interttnai  tract,  woraH,  afaioid  fagelatiaoa  al 
the  pharynx,  phimoeja«  maatnrbatioo,  ele.  That  poiaooa  aheorbed  from 
the  tnteatinal  tract  can  caaae  oMivtilaioBa  la  probably  true,  bot  that  epi* 
lepay  rcaulta  in  thta  way  ia  wnj  umA  to  be  doubted  Thi*  influence  nf 
the  other  faeiora  aug]ce^ted  awaita  any  definite  proof. 

Pathology. — If  out  inelndea  in  the  pathal«>gy  of  epilepay  the  iymp- 
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ton^atic  cases  the  ehangos  fn'the  brain  are-strikiii;^ 
variety.  These,  however,  dn  not  coiucrn  ils  hero.  •*( 
written  and  many  careful  observations  made  upon 
eo-eftlled  idiopathie  cases.,  Wliile  it  is  perhaps  true 
technic  and  new  methodj^j  more  definite  and  conelus 
brain  will  be  fouiuU  it  hiust  be  admitted  that  at  th< 
opinion  of  very  Cfintfietent  authorities  certain  alters 
strated  in  the  majority  of  instances.  These  are! 
cortex  that  can  only  be  observed  microscopically, 
has  been  described  by  Rleuler,  Alzheimer  and  (li 
observed  a  sclerosis  in  the  eoniii  ammonis  and  Red 
demonstrated  various  degenerative  changes  in  the  g 

It  seems  pnibable  that  n  great  variety  of  k^sious 
apparently  slight,  may  produce  this  disease.  | 

Symptoms.^Two  distinct  types  of  epileptic  se' 
the  major  attarki^,  or  grafid  mai,  in  which  there  a 
lasting  from  two  to  ten  minutes,  with  loss  of  eotl 
minor  attacks,  or  petit  muK  iii  which  the  convn 
slight  and  may  be  abyent,  and  in  which  the  loss  of  t 
but  momentary.    Between  these  two  extremes  all  gr 

Grand  Mat. — The  onset  may  be  sudden,  witboi 
may  be  preceded  by  certain  prodromal  symptoms 
The  aura  may  be  motor,  such  as  a  local  spasm  of  tl 
or  sensory,  sucli  as  ninnbness  and  tingling  in  any 
some  abnormal  sensation  rising  gradtially  to  the  hea 
of  consciousness  occurs-  The  variety  of  sensations 
as  indicating  an  attatk  is  endless.  ThtTe  may  h 
finger,  in  the  face,  tongue,  eye,  or  in  any  part  of  th 
ing  may  l>e  of  a  general  character,  like  a  tremor  or  t 
or  a  feeling  of  faint ncss.  There  has  al^o  been  de 
pneumogastric  aura,  in  whicli  there  is  epigastric  pai 
and  a  sensation  of  a  hall  in  the  throat;  or  there  m 
cardiac  distress.  There  may  be  general  giddiness  o 
tion  of  fulness  in  the  head  ;  or  feelings  of  strangencs 
condition ;  and,  finally,  the  aura  may  have  reference 
senses,  nu>st  frequently  to  sight.  Sparks  may  ap] 
or  flashes  of  light  or  color,  or  strange  objects  ms 
may  be  a  momentary  loss  of  hearing;  or  strange  b> 
In  most  cashes  the  aura  is  peculiar  to  the  indivrdup 

At  the  beginning  of  the  seizure  the  face  beeo 
widely  dilated;  the  eyes  rolled  up- in  their  orbits 
there  is  loss  of  consciousness.     Hrimultancou^^ly  witl 
immediately  following  them,  there  occurs  a  violent  1 
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to  which  aro  iltit'  the  rhar{ir*ti'ri9t]r  iiymt»t<»tiijft  nf  Ihr  mrly  ptrt  of  ilie 
mzure*  vix.r  the  fall,  cry,  biting  of  the  toii^ui>«  rvaiinsiji,  niul  evartution 
of  the  blndcWr  or  nHtum,     Thr  fall  i*  fimnlili\  vinlrnl ;  in   fairt  Ihii 

fiatieni  18  precipitat<Mi,  uftnally  forwiiril,  and  frif *'         *^—  "  -try, 

riover  «(itikin^  down  aft  in  a  faint    The  head  i^  o  to 

one  side.    The  poetition  of  th«¥  hands  h  frequently  thai  i  in  tmmity, 

Ttie  ery  i«  a  hoarse,  inarticulate  fiouiid,  not  very  Inuu,  and  is  dtiii  to 
fbreihle  expiration,  owing  to  ctjiaj^m  of  the  mujK^ltw  of  rcftpiration  with 
the  glottis  partially  eloaecl.  The  eyanti«i«  ij  the  re^alt  of  toni4?  ijNMlll 
cif  the  nitiKcIe^  of  ni«piration:  it  may  \m  quite  intenifiSt  wo  that  the  fare 
ja  livid«  hloated,  und  the  featiire^t  di»itorted.  The  i^pmum  of  the  fttiiae)ai 
of  ma^ticntion  causes  the  biting  of  the  tongu^^-  Eracnaiion  of  the  bladikr 
and  re<'tum  may  remdt  from  cxmtmrtton  of  their  walla,  or  fniaa  apaaai  of 
the  abdominal  muAcle^,  The  violence  of  the  muacQlar  sfiiiiii  ta  tliia 
aUge  may  be  very  great;  it  has  caused  fracttir«  of  bonea,  rupture  of 
muscles,  and  even  dislocation  of  jointa. 

The  Atage  of  tonic  spasm  may  be  only  moDientary,  ibe  patient  pii«ng 
almost  at  once  into  the  »tage  of  elonir  mnvuUiona.  TIm  u^ual  duration 
is  from  ten  seconds  to  half  a  minute«  In  the  jdai"  '  ^  nie  spaim 
whh'h  follows,  the  symptoms  are  thoiMi  of  ao  tinliii  nk  of  «ib- 

Tulsiona.  The  museula?  eantrartiona  are  vinliBiit,  and  there  is  often 
frothing  at  the  mouth*    Oradnslhr  Ibe  mnadai  of  iwpir:)'  *iii«  air 

enters  the  lungn,  and  the  evanoais  paaaea  off*    Affair  tit  •^pmiin 

baa  continued  for  a  variable  time^^from  two  tn  three  mtutttos  to  half  an 
hour — ^the  muscular  <H)ntraHtotia  bveraie  k«s  and  \em  frvquent*  atid 
finally  cease  altogether*  In  a  tew  minuter  the  patint  may  reniiii 
coni^nomtn<*i4>t,  1ck»1c  vacantly  arcmnil.  and  in  a  darted  way  perhaps  tuk  what 
has  h:n  *    he  being  cor     '     *     oblivioiis  to  all  that  has  occiirrcA 

Vore  i  ,  iy,  however,  i  ^  ^  at  onre  into  a  deep  iioqit  wUrh 
continues  for  an  hour  or  more,  but  from  which  be  can  be  aiooaed*  From 
tUa  hi9  usiiAlly  wakens  with  a  severe  baadachis^  which  may  oonttnoa  tor 
•evanl  hours.  Aftt*r  thi^  he  <»ftefi  feda  better  than  tor  trnip&mi  day« 
preceding  the  attack*  Ihiring  the  aetiure  the  temperalurD  may  be 
devatnl  one  or  two  dafreea,  but  rarely  mort.  The  attack  may  ba  f^t* 
loverl  hy  a  slight  teraporary  paieaia,  aphasia,  hvilcneal  plieooaB4ff»» 
vomiting,  and  intense  btingvn  In  very  rare  eases  the  urine  may  oootsis 
a  trace  of  sugar. 

I*ei(t  Ma!. — The  minor  attacks  of  epflcpqf  may  prearal  a  vrry  grral 
Tariely  of  symptomji,  and  at  times  it  ia  almost  imptaiatMc  In  deride  that 
these  are  epilc]*  '  'yrjmm 

under  the  nam  tiiri».** 

s<r*  In  renvnt  yeare  the  term  *'al*en€'va^  haa  Iwrn  emphijml  to  cWigiiale 
Ihem,    The  moat  striking  thing  whirh  stamps  them  -aa  apil«|ilic  ia  ihn 
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loss  of  ('onsrtQusneiJs,  and  this  may  l;e  of  short  thira 
momentary,  and  st»  j>as8  uiuioticed ;  in  some  cases  t 
is  no  fall,  Ijut  there  may  be  a  slight  dropping  »>f  tl 
for  a  moment  or  two,  and  that  h  all.  The  miisfles  i 
so  that  the  child  stands  straight  aod  stiff.  Oecasi 
or  two  contrai'tiuijs  of  Iho  arms  ur  a  violent  hcndiiij 
movement,  Tliese  attacks  may  or  may  not  be  pree 
Biieh  a  mild  attack  the  patient's  mind  may  be  somi 
may  become  sleepy.  One  of  the  most  striking  thi 
petit  mal  is  the  frequency  of  their  repetition.  Tl 
EB  thirty  or  forty  attacks  a  day.  Petit  mal  is  a  scr 
and  after  a  time  is  usually  associated  with  grand  i 

"EquiraJenls''  are  attacks  in  which  only  an  abn 
manifested.  They  n)ay  come  on  after  an  attack  o 
mal  or  they  may  occur  with  no  previous  attack,  a 
place  of  one  of  them.  Sometimes  they  are  the  first 
There  may  be  for  a  time  a  complete  alteration  ini 
child.  He  may  have  uncontrollable  fits  of  ang< 
destructive,  run  away,  and,  in  rare  instances,  even 
been  committed.  Upon  recovery  from  such  a  st; 
sudden ,  there  is  generally  no  recollection  of  wdiat  1 

The  Menial  Condition  of  EpUepiics. — A  careful 
made  between  cases  in  which  epilepsy  is  secondarylll 
disease,  and  the  mental  disturbances  seen  in  cases  < 
The  children  who  are  the  subjects  of  the  latter 
perfectly  normal  mentally,  are  certainly  few\  All  < 
may  be  seen,  from  those  who  are  simply  dull,  aj 
development,  and  uncontrollable  in  temper,  to  thost 
idiotic,  and  even  maniacal.  The  earlier  in  childh 
the  greater  is  usually  the  mental  disturbance  seenj 
upon  the  brain  during  its  period  of  active  growth, 
with  repeated  attacks  of  petit  mal  may  be  rapid. 

Si^mptomatic  EpUepsi/.—T\\ls  occurs  most  freqi 
geqiiel  of  cerebral  palsy,  usually  with  hemiplegif 
either  the  congenital  or  acquired  form.  Epilepsy 
time  after  the  onset  of  the  paralysis, — ^from  a  few" 
years.  At  first  the  attacks  may  be  separated  by  lo 
gradually  Ix'come  more  frequent  as  time  passes, 
posthemiplegic  epilepsy  begin,  as  a  rule,  on  the 
for  a  long  time  they  may  be  confined  to  that  sid( 
become  geu eral,  in  which  case  they  are  imlisting 
of  idiopatliic  e]dlepsy.  Severe  seizures  are  more 
are  the  mild  ones.    Children  with  microcephalus 
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from  re|K»ftk»<l  (iinviilntonH  that  diffrr  in  n<»  %tky  from  rpileptir  iwiitinsi. 

Jack^nian  epilepsy  cofi^t^U  in  Uioilis^d  nfm^tid  of  gn>upfl  of  inuiclee 
in  tho  tn<*i\  «rm  or  U*g  wilh  Mrnlion  «f  tiin«imiMH'*i!*  The  numi  fn?- 
qiieut  legion  produring  ibi*  foroi  of  epilepny  i%  a  t'^rehnil  tumor,  bttt 
alinont  finy  ttbnorrnal  pnxx'M  involving  the  cortex  may  be  the  eamau 
.?Af  k.^oniati  epilepsy  ia  detcribed  tinder  ih^  diaeiict  in  which  it  may  bt 
found. 

Course  of  ih§  DumiM. — In  mcMi  gum  laiiuraa  at  flnt  ocmr  at  long 
intervalff^  of  perhaps  a  ycar«  hut  later  they  become  mora  ind  more  fre* 
c|u**nt  YMhvr  the  mild  or  the  wjven*  attac  kn  may  be  firat  teen,  anil  may 
remain  tliroughout  a^  the  only  ty|*e  prenentt  or  tbey  may  be  aaaoctated 
in  the  same  case.  Tliere  are  mmt  friHpjently  iem  oecaaional  major 
attacks  with  a  large  number  of  minor  onca»  The  interral  between  the 
epileptic  seizures  in  mmt  eaaeu  in  fmm  two  to  four  wwkn,  although  they 
may  be  of  daily  occurrence*  Sometimeii  tliree  or  four  neiiurt^  will  foUow 
one  another  chn*ely»  and  then  there  will  occur  a  Umg  interval.  The 
aeisturea  may  come  on  either  during  uleep  or  in  the  waking  boari»  and 
in  some  ca«e$  for  a  long  time  they  may  occur  only  in  ideep.  Sudi  tmm 
present  peculiar  ditTicultit^g  in  diagnot^ifi,  and  are  often  long  anrecogniaad 
as  epileptic.    The  general  health  of  patienta  may  be  quite  normal* 

Death  randy,  if  ever,  re«tuitji  fn»m  rpilepiiy,  except  from  aome  accident 
at  the  time  of  the  aeizurea,  or  from  the  condition  known  an  sMum  9piJ$p' 
Hem;  in  this  the  attacks  come  on  with  grejit  frequency  and  aeTerityt  the 
patient  at  times  parsing  rapi<Ily  from  one  conviibion  into  another,  the 
temperature  rijsing  to  V^^*°  -r  l<»*i°  F.^  and  death  occurring  either  from 
eihaustion  or  in  coma, 

Diagnotti, — In  moat  caaae  there  ia  little  difficulty  in  reeognhing  the 
major  Httacks  when  they  occur  by  day.  Nocturnal  attacka  may  be  diag> 
noaticated  by  the  cry,  the  biting  of  the  tongue*  blood  upon  the  pillow, 
aub-con]uiictiTal  extravasation,  evacuation  of  the  bladder  or  rectum^  and 
the  wvere  headache.  Minor  attacka  preaent  the  great4*iit  dilBctiltae«»  and 
a  po»itive  diagnoftis  ia  often  impoaaible  until  the  patient  haa  been  watdied 
for  a  long  time.  The  moft  important  poiota  to  be  noled  are  andden 
pallor,  dilatation  of  the  pupiU,  temporary  loaa  of  cooariomneai»  of  limply 
mental  coufunion,  and  aometimea  the  evamation  of  the  bladder.  Pliydiie 
eqitivalenta  t  an  only  lie  nu^perted  nnleta  there  ia  a  hialory  €/t  attaclta  of 
grand  or  petit  nuil. 

It  ia  not  always  poaafble  to  diitingniah  between  aN^ndary  or  aymp* 
tamatic  epilifi^  and  the  tdiopathie  or  hereditary  form,  particularly  if 
the  caae  cnmt*  under  ohaerration  lati?  in  tlie  cfiurae  of  the  diimm  The 
potntK  which  go  to  fwtaMiih  the  fimt  form  an^:  that  the  eoofiMfw  mow- 
menta  are  partial^  or  limited  to  one  «ide;  that  when  they  ate  geoeiml, 
tiiey  alwaya  b«gin  in  the  aame  part  of  Che  body ;  or  that  there  ia  a  hiatory 


rnHKAREH  OF  THE  KERTOC8 


of  fmrtiitl  ur  tmiUtem]  JittJicki  for  some  tune  bel 
geo^ni  ixmxuhiom.  It  h  iiopcprtaiit  iq  all  imi 
cmr^tMj  for  «igfi8  of  an  aid  hemiplegia,  the 
be  Ho  iili^i  ai  to  be  readily  orerlooked.  A  marked 
of  fioe  pkie  i«  quite  as  conclusiTe  mdenoe  ma  »  a  di 
ami^r  leg.  In  idiopathic  epilepsy  bgsdb  of  the  st^ 
are  UFoally  present.  The  indden  defelopment  of  e] 
a  ehfld  previoti^ly  healthy,  and  in  whom  there  is  m 
Ihe'difieafley  ebotild  always  arouse  the  sfqiidoo  i 
djaeafle,  especially  tttinor. 

Trognosii* — The  danger  to  life  in  epflep^y  is 
generally  due  to  mme  accident^  particularly  d 
'  seizure.    The  tendency  to  gpontaneoug  cessation  a 
while  the  tendency  to  recurrence  ie  very  great.    It 
however,  that  instances  are  not  infrequently  met 
ently  clear  caBes  of  epilepsy  recover.    This  may  ha 
nient.    This  is  more  common  when  the  attacks^ 
mal  tj^pe  bnt  even  petit  mal  may  crease  spon 
gradually  l>ecome  less  and  less  frequent  or 
recurrence. 

The  prognogis  in  any  given  case  depends  upon ' 
ease  and  the  duration  of  the  symptoms.  When  the  c 
which  is  infrequently  the  case,  and  when  the  symp 
than  a  year,  the  prospects  of  permanent  cure  are 
hereditary  tendency  to  the  dieease  is  marked,  if  { 
have  developed  apart  from  any  adequate  exciting  ci|| 
continued  untreated  or  in  spite  of  treatment  for  t^ 
symptoms  may  perhaps  be  relieved,  but  there  is  li 
manent  cure.  In  the  cases  also  which  are  due  toj 
that  resiiltin^r  from  an  old  meningeal  hemorrhaf 
invariably  bail,  and  only  temporary  relief  is  to  be  e: 
of  tranmatic  epilepsy  have  been  cured  and  many  h 
proved  liy  a  surgiod  operation* 

Treatment — The  general  hygienic  and  dietetic  i 
importance  with  the  use  of  drugs.  The  most  comm 
only  ujam  rlmgs,  ignwng  the  other  measures  ment 
quently  happens  that  drugs  are  without  any  effec 
craly  means  of  treatment  employed,  whereas  in  co: 
measures  marked  improvement  is  seen.  The  gei 
patient  must  receive  careful  attention.  He  should  1 
life,  &B  much  as  possible  out  of  doors,  away  from 
ment.  Particular  attention  should  be  given  to 
Meat  should  be  allowed  once  a  day  and  in  mode 
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•hoiiM  h<'  giv  n«  uIm)  hiittiTniilk  nr  kumviiH.  (tri^n  Tegetahlai,  pemh  tod 
kmxi»,  may  \m  givi^n  freely ;  nlm  all  f re#h  fruiU,  Tes,  coffee»  and  ilcohol 
ID  erery  form  must  be  abeoltitt*ly  prohtbtted.  Fnder  Eia  cin^ttinifaUKsei 
fihouM  a  condition  of  c^hrotiic  n^r  '  irUn't^ 

Evi<lencc8  of  syphiliit,  in  the  ^  ,    ^^ieal  examination  and 

by  the  Wai48C'rnmim  reaction  lihould  be  earofuHy  acmght.  If  thaae  are 
preaent  or  if  there  is  only  a  n  that  nyphilia  may  he  the  caaaa  a 

thorough  trial  of  uiitistyphilp  i  intent  i!^houltl  In?  made. 

The  hroraida  ara  wiqueiitionably  the  beat  meana  of  combating  tha 
epileptic*  habit     Either  the  BiMliiim  salt  nloiie  or  a  r^     "        i  ^  "k* 

^ium  and  ammonium  brumid  h  to  be  preferred.    Ti      ,      ,  m1 

be  to  give  the  «nmlleat  tlmtPB  mhkh  will  rontrol  tlie  »eiinrea.  Children 
require  proportionately  lar|?er  doE^g  than  adult.s  and  in  mo«rt  caaea  a 
child  of  five  year*  will  ni*<Hl  fn>m  twenty-five  U*  fifty  f^raimt  a  day.  Tba 
method  of  administering  the  bromtda  ta  of  aome  importani^iL  The  larger 
part  of  the  cpiatitity  f    ^  '  '      *  '  7>e  given  nhnrtly  before 

the  time  when  the  f*  in  the  ioterral  nradl 

amaller  doi^ea*  In  moat  rnaea  it  ia  deairable  to  give  a  full  doaie  at  bcdtima. 
Bromide  ahould  alwaya  be  given  largely  diluted — in  from  three  to  fiitir 
ounecjs  of  water.  It  i«  believed  by  many  that  more  aatiafactory  reaulU 
are  obtained  with  the  bromida  and  a  smaller  quantity  required  If  the 
sodium  ehtorid  in  the  diet  i§  rcf^tritied  to  m  im.    A  conilimatiop  of 

opium  with  the  hr*>mid*  i*  warmly  rec-nnui  Uj  aoma  aoHiort.    Tba 

opium  muf t  bo  given  in  full  doaea  and  preferably  for  aome  daya  or  wceka 
before  giving  the  brtimid. 

Caaea  of  p(*tit  mat  are  wgfemXiy  difflcnli  to  coiilfoL  Per  ndi  lliafe 
ia  often  an  advantage  in  e^imlitning  bellailonna  with  the  bromida.  In  all 
eaaea  the  treati>  ^  '      i  Umg  Umt  if  anything  ia 

acoompHabe«L     i  ^  I  ly  ifdoced  af trr  Iba  allaeka 

are  controlled,  but  mnat  be  given  in  nmd^ately  krge  daaea  for  at  leaai 
tiro  yeira  after  the  hato  oaaaad.    Sonalinaa  the  combinalioQ 

of  chloral  or  antipyr  brocnicla  b  odvaitiiflaQiis,  particidarljr  if  the 

latter  are  liadly  borne  or  canae  an  annoying  amount  of  aoiau  Caaaa 
have  been  reported  of  very  #trikinf  benefit  following  the  nee  of  ealdnin 
hbetala.  It  ik  df«(ening  of  trial  and  ahoiild  be  given  in  full  doaeft.  at 
leaat  thirty  graina  a  day  for  a  cooatderable  period. 

The  Kurgicd  treatoMail  of  apaapay  haa  of  late  attratled  nuich  atten* 
tion.  An  operation  ia  to  he  conatdefvd  in  eaaea  in  whieh  the  paroxyma 
are  veiry  frequent  and  aevere,  when  they  are  limfted  entirely  or  chiefly  to 
ma  aide  of  the  biwiy  and  when  there  ia  pntaent  a  dcSaite  hioal  oaiaa, 
iiieh  aa  an  iilil  fracture  of  the  aknll,  or  when  mpBwfmf  haa  foUowed  aa 
in|nry  to  the  bead  even  withont  fracture.  The  nrfiilta  of  operation  are. 
in  nmnj  tnatancea*  diaappotnting.    There  may  be  a  dimtnntion  of  tt 
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attackn  for  a  time,  but  tht'y  Ui^ually  rei'iir,  Then? 
on  rec'<jrd,  howoverj  of  permanent  improvement  o 
warrant  ojx'rative  procedure  for  very  frequentl; 
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taeks,  espeeially  if  there  are  any  evidenet\s  of 
Sfafus  epilcpficiis  requires  prompt  and  active  trea 
\ng  enema  should  be  given  followed  by  ehloral  an^ 
full  doses,  Morphin  hvpoderniically,  or  veronal  i 
amylene  hydrate  hy  month  miiy  be  given  in  addit 

The  edueation  of  epileptic  children  is  a  suh 
and  is  often  neglected*  There  are  many  reasons  j 
to  send  them  to  ordinary  schools,  and  it  h  Iherd 
special  schoole  and  colonies  for  tliem  should  be  ^ 

The  Manageinf'fif  of  the  A  Hack. ^—Ahoriixe  n 
successfnl  in  cases  with  a  distinct  aura,  the  mos 
nalation  of  nitrite  of  amyh  Wliile  the  seizure  la 
he  prevented  from  injuring  himself.  The  elothi 
a  spool  or  cork  should  be  placed  lietween  his  teetl 
but  no  effort  made  to  restrain  his  movements  m 
violence  to  himself.  An  epileptic  child  should 
companion,  { 
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{Saint  Viius's  Dance) 


Chorea  h  a  functional  nervous  disease  chi 
irregular  movements  of  any  or  all  llie  voluntary  t 
ments  are  of  a  i?oniewhat  j^paBmodic  character,  of 
apparent  or  real  loss  of  |^K>wer  in  the  groups  o 
by  a  mental  condition  of  extreme  irritability. 

Etiology* — Chorea  is  most  frequently  seen  be 
and  fourteen  years.  Of  14H  cases,  6  were  undei 
five  and  nine  years,  and  (>8  between  ten  and  four 
est  ease  of  which  we  have  reenrds  was  that  of 
It  is  cAtrcmely  rare  before  the  third  year,  altbou, 
infancy.  Our  own  observations  coincide  with  iht 
that  the  disease  is  more  than  twice  as  frequent 
While  chorea  may  be  seen  at  all  seasons,  it  is  mu 
spring  months.  Of  717  attacks  studied  by  Le' 
largest  number  began  in  March,  an<l  the  next  1 
in  our  own  cases  May  stands  first. 

The  relation  of  chorea  to  rheumatism  is  of 
investigations  of  different  writers  have  given  resi 


contradtctiyry.  Somo  have  faund  eridencca  »f  rbemaAtinn  in  but  a  »in«ll 
pru{)ortioti  of  the  eajM« — in  not  more  thaJi  fiv€  or  ten  i»cr  wnt — whilif 
tlie  titutii^tif'tt  of  others  hiivi*  [tlacH*d  the  pert^ntnge  with  rheunuitiiiin  m 
high  m  fifty  or  eveu  i^ixty  per  i^nt.  The  quei^tiun  hiiij<e«  largely  upon 
what  i«  to  lie  athnitti*d  as  inidence  of  rhftumaiii*m  iii  a  child ;  if  €«§»  of 
aiute  artiiiilar  intlomniatioa  only,  then  the  number  will  be  very  small;  if 
subacute  ca^^es  wilh  joiut  tiwelltn^  are  indnileti.  tiie  pro{»ortion  will  be 
(HmKiilerably  larger;  while  if  we  admit  ua^ji  of  arute  endiKarditia  witbool 
articular  tivrnptomB,  and  thoM>  of  articular  paina  and  joint  BtilTnc«e  but 
without  »wdlin|?,  the  prt)|K>rtion  will  l>e  very  miirh  inen*ai«iHl.  Our  own 
hellet  ia  that  there  \»  a  very  clo!*e  c^onnHtion  between  chorea  and  the 
rheumatic  diathe$ii^  m  manife«ited  by  all  the  symptoma  above  not«d,  aJid 
acirompanieii  by  a  family  hi^^tory  of  rhc*amatiMni.  There  aerma  to  be  a 
large  group  of  taaea,  therefore^  which  may  be  eU«^  dijitinetlj  aa  rbm- 
matic.  There  are,  liowever^  a  few  othera  in  which  no  aiicfa  isIeiDeol  can 
be  found, 

Crandall  has  analyzed  14C  cases  ^f  ehorcm  treated  in  an  out^paliait 
elinic  and  in  private  practiec,  with  the  following  reimlt*:  Of  III  caaea 
in  which  the  question  of  rheumatism  was  investigated  tber©  waa  a  defiAittf 
Iii^tory  of  it  in  03.  tn  I L  articular  »ymptatiia  ocmsfrod  btfotv  Hit  vhotm; 
in  13,  the  fir**t  evidence  of  rheumatism  waa  coineidjmt  with  the  dionaa; 
and  in  ^  it  tiret  oc^curred  aubf^equc^nt  to  the"  chorea«  usually  within  three 
monthft.  In  atmut  one-tlurd  *»f  the  ra?*en,  attackn  of  rheunuitifm  aiinirrtJ 
during  or  sulisequent  to  the  t  horea  as  well  aa  tiefor«  it*  It  may  then  he 
atatttd  that  prwioua  rheumatism  wa4  eviflent  in  37  i»T  cent,  eoticnrmil 
rbciitttatism  in  24  per  c^iit,  and  itubf«equent  rheumatitfrn  in  15  per  cent 

the  eaacfl.  Exeludinif  caaea  mentioned  twiee^  and  abwi  all  tbciae  to 
rhich  there  wan  a  history  only  of  **gTowtnf  (laiiia,"  tlierr  waa  cvidejioa 
of  articular  rheumatism  in  M.7  per  cent  of  the  €«aesL  Many  of  tb«ie 
patienta  wens  under  obaervaiion  for  acimml  ycani»  and  it  waa  intereitijig 
to  aee^  aa  time  paaied,  how  the  eridaocM  ol  rhwoiiiatMii  multiplied  tba 
bugtr  the  caaea  wef«  followed. 

In  the  above  atatistica  only  artieubir  sv^oploaw  hare  been  arrrp^ed 
•a  avidetioe  of  rhetmuttm.  If  the  caaea  of  rn<lc)carditia  without  articitbir 
ajrmpioma  were  indoded*  aa  thejr  mi|cbt  fairly  be,  it  would  riiae  th# 
profkortton  of  rheumatic  taaea  atill  htghrr.  The  f^reat  propitrtifin  of 
eonatsnt  eardiac  muraittra  persialinKr  aftt^r  cborra,  if  not  all  of  thai, 
abotild  be  daaaed  aa  rheumatic,  inren  if  n^^  artirular  M-mptomis  have  been 
praacot 

Overprcasure  in  mhotil  t-  ^'ft^tj  :ifj  \r-    ^^t>    r  .   m  i-    ■  i  •  ,1in- 

t ion  of  chorea.     Anemia,  if  i«Mt.  i\n  t-Mn'Mi   t,,,  lM^   „^  ■  ^    i>   l*  r v 

important  one»  aj>d  the  j^^eat  propurtion  of  caaea  prraent  very  diatinci 
I  of  it*    Chorem  may  develop  aa  a  aeqund  of  any  of  tlie  inletTtioiia 
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diseases,  more  particularly  scarlet  and  tjrphoid  fevers.  Among  the  refla 
caudes  that  have  been  suggested,  but  whose  influence  is  doubtful,  nuy  be 
mentioned  phimosis,  either  lumbricoids  or  pinworms,  delayed  mengtrot- 
tion,  and  ocular  defects.  The  latter  frequently  cause  a  local  sptam  of 
the  muscles  of  the  eyes,  which  can  hardly  be  considered  choreic.  Hered- 
itary influence  is  of  considerable  importance  in  the  production  of  chom. 
It  is  much  more  frequent  in  children  of  neurotic  families,  and  very 
often  several  successive  generations,  or  several  children  in  the  same  hm- 
ily,  may  suffer  from  the  disease. 

The  exciting  cause  of  chorea  in  a  certain  proportion  of  cases  is  fright; 
occasionally  it  arises  from  imitation,  and  the  disease  has  been  known  to 
occur  epidemically  in  institutions. 

The  role  of  bacteria  in  the  production  of  rheumatic  chorea  is  still 
unsettled.  The  organism  which  Poynton  and  Paine  have  described  as 
the  cause  of  acute  articular  rheumatism  has  been  found  in  the  meninges 
of  the  brain  in  a  few  fatal  cases  of  chorea,  but  in  thrse  of  our  own  it  wis 
impossible  to  obtain  any  growth  from  the  brain  or  other  organs. 

Patholog^k — The  exact  pathology  of  chorea  is  at  the  present  time  not 
settled.  The  seat  of  the  morbid  process  is  undoubtedly  the  central 
nervous  system,  probably  the  motor  areas  of  the  cortex.  The  cases  asso- 
ciated with  rheumatism  are  now  generally  regarded  as  of  infectious 
origin.  In  some  severe  cases  which  were  fatal,  owing  to  association  with 
acute  endocarditis,  capillary  emboli  have  been  found  in  the  brain.  How- 
ever, it  is  by  no  means  established  that  this  is  the  condition  present  in 
most  of  the  rheumatic  eases.  The  fact  that  in  the  great  majority  of  such 
cases  complete  recovery  occurs  in  the  course  of  a  few  weeks  or  months, 
speaks  strongly  against  any  important  structural  change  in  the  nervous 
centers. 

Symptoms. — An  attack  of  chorea  generally  comes  on  gradually.  At 
first  the  child  may  be  considered  simply  as  unusually  nervous;  if  at 
school,  there  may  be  noticed  a  difficulty  in  writing,  drawing,  or  in  using 
the  hands  for  other  delicate  operations.  At  home,  the  child  is  con- 
tinually dropping  things,  has  difficulty  in  feeding  himself,  sometimes  in 
buttoning  his  clothes,  and  very  frequently  he  is  not  brought  to  the 
physician  until  the  symptoms  have  lasted  a  week  or  two.  Sometimes  the 
legs  are  first  affected,  and  a  history  is  given  of  frequent  falls,  a  stumbling 
gait,  difficulty  in  going  upstairs,  etc.  At  other  times  the  spasm  is  first 
seen  in  the  facial  muscles,  with  disturbance  of  articulation,  twitchings  of 
the  eye  muscles,  and  the  child  may  be  punished  for  making  grimaces.  In 
most  cases  the  spasmodic  movements  soon  extend  to  all  parts  of  the  body. 
They  remain  limited  to  one  side  of  the  body  (hemichorea)  in  about  one^ 
third  of  the  cases.  When  fully  developed,  the  movements  of  chorea  are 
quite   unmistakable.     They   are   irregular,   jerking,    spasmodic,   never 
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rnyfmmrSf^a^Ty  f^ymnietrirHl,  nml  vary  in  intnipity  from  an  ocrasional 
iQtJH.'ular  c'ontrartion  to  alniost  constant  motion.  Tlit?  movements  are 
■M  under  the  control  of  the  patienPs  will,  and  are  usually  inteiisifiefl  by 
efforts  to  repress  them.  They  are  incr(?aiie4  by  cAcitement,  embarrass- 
ment, or  fatigue,  but  tlo  not  contbiiie  during  t^leep. 

Very  often  there  is  weakness  of  the  affected  muscles,  which  may  be 
eo  gx^ni  as  to  lead  to  the  suspicion  that  actual  paralysis  exists.  Not 
infrequently  we  have  had  patients  brought  to  the  clinic  for  supi>oseti 
paralysis,  either  6f  one  extremity  or  of  one  aide  of  the  liody,  where  the 
choreic  movements  have  not  been  severe  enough  to  attract  the  attention 
of  the  inotluT-  This*  paralysis  usually  disappears  in  the  course  of  a  few 
weeks. 

In  severe  forms  of  chorea  the  patient  may  lie  unable  to  walk,  to  speak 
intelligibly  or  even  to  sit  up  in  IkhL  The  movements  may  be  so  violent 
that  it  is  neee^nsary  to  pad  the  l>ed  and  to  wrap  the  child's  extremities 
in  cotton.  Control  of  the  bladder  or  rectum  may  also  be  lost.  The  symi> 
toms  may  be  so  intense  as  even  to  threaten  life.  Such  cases,  however,  are 
usnally  dangerous,  not  from  the  choreic  movements,  but  from  the  acute 
endocarditis  with  which  they  are  frequently  associated.  We  have  seim 
fatal  cases,  however,  in  which  the  outcome  was  not  deteriniucd  by  the 
endocarditis.  The  temperature  usually  rises  to  103**  F,  or  more  and 
remains  constantly  high.  The  choreiform  movements  are  almost 
impossible  to  control  even  with  sedatives  in  enormous  doses,  and 
death  takes  place  after  several  days*  apparently  as  the  result  of  exhaus- 
tion. 

The  mental  condition  of  choreic  patients  is  one  of  marked  irritability. 
Tliey  are  fretful,  emotiotuil,  easily  provoked  to  tears  or  laughter,  and 
dilTicult  to  control.  In  extreme  cases  a  mental  disturhanee  Iwrdering 
apon  acute  mania  has  been  observed.  In  other  eases  the  facial  expression 
id  manner  of  speech  strongly  suggest  begin rjiug  imbtrility.  All  degrees 
of  speech  disturbances  are  seen  from  the  slight  dilTicidty  in  articulation 
due  to  inability  properly  to  control  the  movenu^nts  of  the  tongue  and 
lips,  to  a  condition  in  which  speech  is  almost  impossible.  In  severe  cases 
speech  may  be  temporarily  lost. 

Cardiac  murmurs  are  frequent  ifi   chorea,     8omc  of  these  are  of 

anemic  origin,  I>ut  a  large  number,  probably  the  majority,  are  due  to 

:>nctirrent  cndoearditis,  as  is  shown  by  the  fact  that  they  are  permanent, 

"»nd  are  followed  by  all  the  signs  of  organic  heart  disease.    During  every 

attack  the  heart  should  be  closely  watched,  especially  in  children  in  whom 

there  is  a  strong  predisposition  to  rheumatism. 

The  general  condition  of  choreic  patients  is  usually  much  below  nor- 
mal. They  are  anemic;  the  appetite  is  fioor,  often  capricious;  they  sleep 
Tery  badly;  they  suffer  frequently  from  headaches;  they  are  easily  fa- 
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ligoed  by  uli^hi  tnaseitlar  exartioD ;  and  in  short 
ioms  ot  a  greatly  diffturbed  natrition, 

Conne  and  DniatioiL — The  oniinary  fonn  ol 
taneouB  recoTery  in  from  six  to  ten  weeks,  Eicep 
three  err  four  mootlie.  In  a  gmall  number  of  i 
continue  for  a  much  longer  period  with  remifisi 
Certain  forms  of  local  gpa^m,  particularly  chorei 
muadea  of  the  face,  eye«,  or  neck,  may  be  pei 
chorea  which  lasts  longer  than  the  usual  time, 
carefully  examined  for  eome  CAUse  of  peripheral  h 
to  relapses  and  second  attacks  is  very  marked, 
IjO  occur  in  the  spring  eucceeding  the  first  illness,  i 
of  patients  attacks  may  come  every  year  for  four  | 

Diagnosis. — There  is  little  diflieully  in  recoga 
^uildcn,  irregular^  sipasmodic  contraction  of  the  ml 
otfier  circum^taiu-es.  No  other  movements  of  chl 
confounded  with  it.  The  form  of  chorea  following 
more  athetoid  thun  choreic,  yet  at  times  it  cloa 
chorea.  The  difficulty  in  distinguishing  betweei 
creased  by  the  fact  that  the  weakness  of  simple  cb 
closely  8  inn  date  hemiplegia.  The  existence  of  rig 
incTcas<cd  re  ilexes  helongia  exclusively  to  hcmipleg 
usually  suffice  to  clear  up  all  doubt  with  refereno 

Prognoiis. — Ag  a  rule^  this  is  favorable,  and 
usually  be  predicted,  the  exceptions  being  few  in  m 
always  he  warned  of  the  tendency  of  the  disease  ' 
years,  and  the  fact  should  be  stated  that  in  a  cert 
the  disease  may  be  of  exceptional  duration.  The  ] 
murmurs  occurring  in  cliurua  should  always  be  j 
of  tbcse  arc  functional  and  disappear  with  reco 
but  the  number  of  those  which  do  not  disappear 
cient  to  make  one  always  apprclieiisive  as  to  the 
chorea  may  be  fatal  from  the  accompanying  endo< 
rarely  from  the  severity  of  the  disease  itself. 

Treatment — Tbe  general  management  of  t 
portant  with  the  administration  of  drugs.  A  chil 
once  be  taken  from  school,  and  should  never  be  s 
or  to  ridicule  on  account  of  tbe  movements.  S 
be  given  to  the  patient's  diet  and  general  nutrit 
iron,  are  inditatw]  in  most  cases.  The  food  shou 
tions,  and  all  sttnndant,^,  particularly  tea  and  cofl 
prohi luted.  While  fresh  air  fs  desirable,  exerei 
with  great  caution  and  its  effect  should  be  ciirefu 
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Immount  of  moral  restraint  iff  iDdispeciflable ;  thus  it  often  bappeiu  tlmt 
citorejc  pHiirntK  d«i  very  UmWy  nt  honw*  whrn*  they  are  imluljCiMl  and 
receive  »}iupaHiy.  while  in  a  hogpital,  where  they  are  under  rpjttraiut  and 
made  to  ctminil  thrrn^'lvcjs,  they  Wgrin  to  inipn»vr  Jiim»*ti lately.     In  all 

I  aeTere  eafte«  the  rest  treatment  ^hoidd  be  employed.  It  is  equally  ben<N 
ficittl  in  the  milder  onei«;  the  patient  in  put  to  ImhI,  and  complete  mental 
and  phy«i(al  res^t  wnureiL  Thii*  mny  Im*  inimhined  with  gentle  maiNidi^ 
for  fifteen  or  twenty  minutes  a  day.  The  daily  itae  of  prolong^ed  warin 
bath»,  either  alone  ur  m  cH>njuiu'ti(in  with  mA»«9iage,  iji  at  ttmeji  detMdcHilv 
beneficial.     In  other  ea§e»  the  regiiUr  n»e  of  eold  douches  is  nf  value. 

In  estimating  the  value  of  drugs  in  the  treatment  of  chorea,  the 
natural  coun^e  of  ilw  im^i^e  should  W  kept  in  mind,  iiince  tboi*e  drugs 
which  are  taken  after  the  third  or  fourth  week  are  much  nnjre  likely  to 
lit  thought  hi*nefuiai  than  tho«ie  xmnl  in  the  e«rly  period  of  llie  attack 
On  account  of  the  clo^  aaaociation  i»f  chorea  with  rheumatisiii,  {tut' 
rheumatic  remedies  (Mxlium  Mlicvlate,  a>^pirin,  etc.)  ha%r  viiry  freqin  i'il> 
been  tried,  especially  in  eaaea  with  fever  and  endocmrdJUa  and  when  joint 
lymptoms  supervene  in  the  course  of  an  attack.     Our  eipertaiftce  bas 

^Immh  that  they  rarely  have  very  mtuh  effmt  uprni  the  course  of  the 
diieaae.  They  may  alleviate  the  pain  of  amtu  arthritis  sumewhat  and 
iu  larfD  doses  may  r<  ^  \  but  they  exert  little  infltMAcv 

upon  the  severity  or  ptoms  of  ebireii. 

Araenio  was  long,  and  still  is,  nigarded  by  aoiKie  m  a  spcdfic  for 

^Ibe  diaeaae.    The  usual  method  of  administration  b  to  b«i  '    four 

drops  of  Fowlef^a  solution  three  times  a  day  for  a  child  v\  ^  .ve^ra, 
and  to  iDcreaae  the  daily  quantity  by  ooie  dn>p  every  two  or  thre^  daya 
until  eight  drr^t>9<  are  givi^n  at  eai^h  doaci.  One  ihoukl  atop  sboft  of  tht«i 
if  digefition  i»  dlMurl^ed^  or  there  is  puAiieaa  of  the  face  or  albumin  in 
the  urine.  Anirnic  ahiiuld  always  be  gives  after  mm\^  and  largrfy 
diluted.  The  poaaibitity  of  aneniod  piMsoiiinf  abouM  he  rtnuralierad, 
although  it  is  rare.  We  have  known  of  anretml  catsea  in  which  mnltipla 
neuritis  dcrrelopi^d  after  a  few  wsi4/  administration  of  the  drug.  In 
our  hauda  anenie  has  not  btco  fuiy  efftpt*tife  against  rhoiwa. 

Setere  cborea  requtrea  anlatieca.  Not  oidy  do  they  rdiete  the  aynp- 
tatna  but  in  many  instant««  appan^tly  have  a  diiitim4  inlltmicw  tn 
shortening  the  duration  of  an  attack.    Tttey  t^  titiea 

auflkient  to  producx^  an  effect  and  the  amoui..  .  ,  .  :  ..u.^  enor* 
BMRM.  Tbi  hinmids^  chloral,  opium  or  morphin  and  feroiial  will  be 
found  tlie  niorf  effic^rioua.  The  bramifk  not  infn*<piently  mu#t  b«* 
pended  on  aci«>unt  of  enifitionii.  Morpbin,  by|ioderaically,  is  at  tii 
tba  most  aatiafaciory  drug.  Imptwanenl  ia  shown  by  a  dtminutkNi  of 
tbo  amount  rrquirecl  to  produce  quiet  bul  the  ahofw  drugis 
tfanea  he  eootinurd  for  many  weeks^ 
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Chorea  has  a  strong  tendency  to  recur,   egpe< 
montlis.     Children  who  have  had  one  attai'k  shoulc 
particularly  with  reference  to  their  work  in  school, 
crowded  in  their  studies,  they  should  have  long  vaeat 
system  should  not  be  put  upon  any  severe  tension  fo 


OTHER  SPASMODIC   AFFECTIO 

Habit  Spasm*— This  term  h  used  to  describe  ce 
cular  nioveincnts  which  at  first  are  only  occasiontir 
may  persist  until  they  become  habitual  and  almost 
The  moATnvents  usually  affect  the  muscles  of  the  f 
seen  in  almost  any  port  of  the  body.  The  most  free 
of  blinking  or  sudden  frowning,  raising  the  eyebi 
teeth,  or  some  peculiar  grimace.  At  other  times  th 
of  the  headj  shrugging  of  the  shoulders,  or  jerking 
spasm  is  not  often  seen  in  the  lower  extremities 
respiration  are  quite  frequently  affected »  There  l 
sort  of  sob,  or  a  peculiar  dry,  pliaryngeal  c^ouglh 

These  movements  are  at  first  infrequent;  but 
more  firmly  fixed  the  spasm  recurs  every  few  m 
cases  it  may  be  almost  continuous.  The  fonn  of 
the  same;  one  may  disappear  and  another  take  its 
may  last  for  mcuitlis  or  years,  and  it  may  even  be  ] 

Habit  spasm  is  really  little  more  than  exagga 
tiiinhig  in  some  definite  form  until  by  repetition 
I i shed.     It  is  different  in  cause,  course,  prognosis 
chorea,  with  which,  how^ever^  it  is  often  confounderl 

The  causes  are  those  of  neuroses  in  general, 
least,  the  general  health  is  usually  below  the  norj 
nervous  children  of  neurotic  antecedents.  Them 
some  definite  exciting  cause,  such  as  illness  a 
There  is  frequently  some  local  cause  of  which  t 
reflex. 

Habit  spasm  is  to  he  difTerentiated  from  chore 
from  the  limitation  of  the  movemejits  to  one  pa 
and  from  the  duration  of  the  disease. 

Treatment  is  quite  unsatisfactory  after  the  1 
hence  it  is  of  very  great  importano^i  that  it  slu 
earliest  possible  age.  Punishments  are  of  no  aval 
the  condition.  Rewards  are  much  more  effectual* 
ings,  work  and  study  should  be  carefully  iuvesti| 
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which  can  1)0  disi-ovcnMl  tthouhi  Im»  ri»inov<Ml.  Ks|HH'ially  should  the  gen- 
eral health  receive  attention. 

Athetotii  and  Athetoid  MoTementt. — These  terms,  intnHlured  by 
Hammond,  are  use<l  to  des4*rilM'  a  chronic  form  of  s]msm  usually  S4H>n  in 
the  liand.  hut  sometinH*s  als4)  in  the  f(H)t,  and  even  the  fact'.  It  may  afTe4*t 
Uith  sides,  hut  in  most  cas4>s  it  is  unilateral.  The  movement  is  slow, 
irregular,  and  inco<irdinate — a  sort  of  **mohile  spasm/'  it  has  Uvn  railed 
— and  there  may  Ik'  ass<Miate<I  a  <vrtain  amount  of  mus(*ular  ripdity. 
Such  movements  ran»ly  occur  in  |KTsons  apparently  healthy,  but  are 
usually  se<'n  as  a  s^njuel  of  c<»rehral  palsies.  p*nerally  hemiplepa.  Iteeuv- 
ery  from  the  paralysis  nuiy  Im'  s4>  nearly  ct>m(>lete  that  the  athetoid 
movements  an'  l(N>ke<I  u|M)n  as  primary.  In  some  cases  the  movements 
are  more  rapid  and  somewhat  res<*mlde  thos4*  ()f  clion*a,  the  condition 
hciii«^  S4>inetimes  classcMl  as  post-fwrniph'tju'  chorea,  .\thetosis  is  not  in- 
Hucnce<I  by  treatment. 

Eotary  and  Nodding  Spaam  of  the  Head.— Thesi*  are  ran^  forms  of 
irn^ndar  m(»vements  usually  obsiTvisI  in  infancy.  The  ct»nditi«ui  was 
dr.M  riJMMl  h)n^  a;ri»  by  llentHh.  The  moj^t  fn^pn^nt  is  the  mtary  spasm, 
which  c<»nsists  in  a  side-to-side  oscilhiti(»n  of  the  head,  whirh  may  Ih» 
slow  or  rapid,  and  in  S4»nu*  cas4*s  is  almost  co«itinu(»us.  Some  childn*n 
have  at  timt*s  the  luxldin^  spasm  also,  and  in  otluTs  this  is  the  only 
movement  sit'n.  Nystagmus  is  frequently  ass4H'iat«*<l.  and  may  atTe«*t  one 
or  l>oth  eyes.  In  a  few  of  the  re]M)rteil  cases  convergent  strabismus  was 
present. 

The  causes  of  thi»  condition  are  extremely  obsiun*.  It  is  usually  aeen 
in  infancy  betwi'cn  the  third  and  ei^hti't'ntb  months.  It  is  Mieved  by 
Kaudnitz  to  be  often  the  result  of  lixin^  in  }»«M»rly  li^ditnl  nM»ms,  it  lM*in^ 
necessary  for  the  infant  to  as.Hume  an  unnatural  {Misition  of  the  head  in 
nnlcr  to  >cc  tinners  lu'ld  In'fore  him.  Tlu*  n\«*ta^'nni.«  is  rciianb'il  as  anal- 
n^^'ons  ti»  tliat  viiiich  dcvcl<>ps  in  miners.  Whilr  \\\i<  explanation  is  s^itis- 
factory  for  some  ca>cs  that  are  cun*«l  by  U-in;:  plare«l  in  well-li«rhte«l 
pMinis.  it  is  not  applicabb*  to  all. 

A<  a  rule,  the  condition  h\^\<  for  M'xeral  month*^  and  iniproV(*s, 
rect»\ery  alnio>t  always  takin;:  plai-e.  The  pro;:nosis  i>  tlien'fi«rc  fa- 
Norable. 

HyttagnniiB. — This  term  is  appli«*d  to  rliythmical.  in\oliint.iry.  «iM*il- 
iati»ry  ino\cni<'iits  usually  of  iMith  e\es.  They  are  (au*^***!  b\  the  alter- 
nate contraction  of  op)Mi>ini;  mu>«-b-s.  Ny*>ta^nnis  may  Ih^  either  \ertii-al 
or  lateral.  It  is  mtM  often  hiii  in  infants  a  few  m<»ntlis  «ibl.  In 
^•ine  ( a*>c<  the  nioNcnn'nt  i<  almo>t  nuitinmuis.  «Miurriii^  e\en  in  sbfp; 
in  otiiir*>.  it  i'^  nnly  notict^l  at  times  of  >iHH'ial  exiitenient. 

Th»'  •  tinhii;\  nf  ny-^tainnu'i  is  «il»scure.  and  it  may  tntur  in  quite  a 
\ariet\  nf  (unditions  S4imetim«*s  referable  to  the  eye,  at  other  tiiiM-«  to 
21 
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the  contra]  nervous  systpm.  Od  the  part  of  th 
due  io  bliiKliiess  frfjin  any  caii8G,  to  congenital  cs 
disease  of  the  choroid  or  retina*  or  to  errors  of 
seen  in  almost  any  organic  disc^ase  of  the  nervous 
and  diffyse  lesions,  ei^pecially  in  chronic  hydrocep 
tuberculous  meningitis,  and  in  diseases  in  wh 
While  it  is  of  no  importance  as  a  Im-alizing  syni 
indicates  sonu^liiiije:  more  than  functional  disturl 
this  may  perhaps  be  made  when  it  follows  eerebr 
cases  it  is  usually  lemjMjrary,  disappearing  in  a  fei 
other  conditions  it  may  continue  indeiinitely. 

The  condition  of  the  eyes  should  be  investi 
nysta^fmus;  it  is  only  when  the  cause  is  here,  ai 
hafvitual  nysliitriTius  is  amenable  to  trcalmcut. 

Hiccough  (Singultus). — This  ia  a  spasm  of 
usually  seen  in  younn^  infants.     In  them  it  is  in 
irritation  in  the  stomach,  hot  is  found  in  perfec 
no  digestive  disturbance.     It  is  seen  after  eating 
overfilling  of  the  stomach  with  food,  swallowin 
eases  it  has  no  relation  to  the  taking  of  food, 
hiccough,  though  sometimes  annoying,  is  of  lit 
be  associated  with  indi.i^estion,  with  intestinal  fli 
with  peritonitis  or  witti  intestinal  obstruction, 
tions  it  is  always  an  unfavorable  symptom.     In 
sometimes  occurs  as  a  pure  neurosis. 

The  object  of  treatment  is  to  remove  the  eai 
aid  in  the  expulsiuu  of  the  gas  from  the  stoB 
iwsition.  When  it  is  a  nervous  symptom  on| 
ulder  children  by  holding  the  breath,  or  by  pre 
as  in  blowing  a  trumpet. 

Thomsen^s  Disease    (Congenital  Myotonia 
usually  congenital-     It  may  occur  in  several  me 
and  is  almost  always  hereditary.     Tfie  chara 
peculiar  rigidity  of  the  muscles  which  is  oba( 
brought  into  action  after  repose.    This  rigidity 
continues  hut  a  few  moments.    It  may  recur  m 
are  again  attempted.     If,  however,  nniscular 
soon  passes  olf.    It  is  increased  by  apprehensio 
by  observation.     The  legs  are  most  frequent 
being  often  noticed  when  the  patient  starts  to  ' 
muscles,  however,  may  he  involved,  even  the  t 
upon  one  aide  of  the  body  than  upon  the  othei 
not  increased  but  there  is  a  marked  and  very  p 
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mnwlfii  ft»  R  n*»«uU  uf  dinx-i  nicchntiiitil  Ktimulntirin.  Tl»  doctficml 
jktimulatitm  of  the  nervo8  cau«eH  fff^neraUy  iiortTml  or  ilimitiinhad  (^oolnic- 
Uont;  thai  of  the  inuKrlf^ti  direftly,  rithi*r  with  Oio  famdic  itr  gmtvmnie 
rurrftit,  <*auaf!«  a  eoatnw't i«ii  thai  ri'injiirtit  for  from  ten  to  tvi^ntj  noe* 
onde.  The  diaeafio  may  l)e  iiuti(i*il  very  parly  in  hfp  and  it  f^nersllj 
irKTrcajif^  in  neircirity  ahout  the  time  of  imWriy.  Thrrmftcr  it  nttmina 
jitatioaar>%  or  nf*arly  m.  It  uevnr  causes  death  but  is  inrurablr,  al- 
Uiuagh  the  symptufiw  may  bo  »nMiri.v..l  ..-.niiuhat  by  ailiiro  muacuUr 

The  muM'le  fiherR  are  inr:  Due  lei  miieh  inc 

in  number    There  are  no  c  .  tion.  but  in  thm 

plaam  may  be  seen  a  large  numt>  I*  c^ilorleaa  or  jpelkmah 

doti  that  »eem  to  indieate  arttial  liim^^a^c  of  ilH>  ^\    Soraethiim 

ran  be  actMmipIiiihHl  by  nuiHiiagi'  and  miifKutar  .^^...mh  to  diminidi 
the  tendency  to  muM^nlar  rif^idity,  but  nothing  approaching  a  normal 
condition  nui  bt'  Imm^'ht  alnrnt. 

TorticoUii — Wry*lleck. — TortieolJU  may  Ijc*  eongenitjil  t>r  icquirad* 
Regarduig  the  eati!*e  «>f  i*otjp»nitttl  torti<*fdliii  there  h  i«>me  di#puta*  Sfidl 
eaaea  have  often  l)een  attribute*!  to  the  contradion  resulting  from  hfma* 
toma  of  the  tttenjuntuKtoid.  It  ia  our  belief  that  thi^  in  rarely^  if  nrcr, 
the  eaae.  While  it  ij*  fiosAible  that  the  deformity  in  aometimea  tlie  coo- 
sequence  of  injury  rcceivc<l  during  deliirery^  the  eaa»e  of  mo«*t  of  thu  am* 
genital  eamf*  grn***  liaek  to  fi>nditionn  existing  Wfor©  birth*  It  may  be 
eompared  to  eluii-foot,  and  may  be  due  to  a  faulty  pi«ition  of  the  child 
in  uiero*  TI)ere  may  be  a  congenital  tdiorteuing  of  tlie  ilofiioinaatoid 
muicle  alone  or  of  several  mu^c^lesi^  or  of  all  the  tiaauea  on  000  aida  of  Iha 
nark.  Very  ran^Iy  itmgi^nital  tf^rt]n>llill  tn  Die  famll  of  aiMnaalif*  of  ona 
or  more  cervical  vertebrae.  The  mcial  frc<|uieot  muac  in  the  act|uired 
caaei  ta  inflammationa  of  the  neck,  the  roatilt  of  ton»iUiti»  and  pharyn- 
gtHi*  Hurh  in  the  usual  etitdogy  of  torticolltii  following  ararlet  fever* 
iwiaakn,  or  diphthifna.  Tlie  eiciting  cauar  uf  the  ^mtm  i«  irritation  o( 
the  rervitml  tiartei»  uaaally  tW  ipinal  acreaaory,  thoagfa  olhera  alan  may 
be  involvwi 

Tc»rtictdlia  it  aemi  with  ivrriial  adeniliA,  anst4^  or  tubrfnaloiia*  and 
with  dellulitin  of  the  nw*k-  lndw*d*  it  may  be  the  rnmlt  of  anything 
canaiiig  irritation  of  the  trunk  or  braneh««  of  tin*  i»pina]  arrr«M>ry  nerre, 
either  in  the  ipinal  canal,  the  cranium,  or  along  the  eiMifae  of  the  nerve 
tranh  or  of  any  of  it^  -  --  ^  ^nl  filiera,  llort  of  the  raaea  that  have 
hem  dceerjlird  aj»  ilw  r*  lietunatiflii  aad  ndd  are  probably  doe  to 

tnfertioni  occurring  through  the  tonaila  and  pharyni*  A  eauae  whieh 
the  phypicTian  ahoold  aUayti  have  in  miad  m  cvrriral  Potfa  diaea«f;  lof^ 
tititllii  nay  be  the  earliest*  and  for  •evoal  wtafca  aomcliiiifli  alnwai 
the  only  objeetlve  wjmpinm  of  thia  diiaaae,     Infrequent  oataca  of 


7m 


DISKA8KS  OF  THE  NKKVOUH  SYg 


linvlliK  iim  nvn\o.  iri^Uuiiinution  of  tlit-  (^ulxi^'cipii 
lateriil  disloration^  osttH>arthriti»  of  the  curvica 
rllK 

Thi'  onM  irijiy  ho  iwuU^  aiirl  atMHiniiiuuit'd  by  f 
rret|niiit  i^  Unit  the  turticollis  j^mdiially  develops, 
i)r  wookw  hef(iri»  it  m  inarki^d  and  lU'riiiftuent.    The  ( 
whati  arconliiiir  m  the  *i(orii(Hii?istoid  muFrtc  is  j 
powteriar  iininrh*t^  iiIj^i,  and  m  to  vvlurh  priHloruinat 
niMntoid  spasm  the  bead  i«  inclined  to  the  afTerted  si 
tho  (>pp(V!<ite  Kiiir;  ihv  ehin  is  raist*t!,  »nt!  the  tar  ai 
Whon  tdlier  nm^los  are  involved  the  deformity 
tnipexinw  i»  atft^^ted  tlien.^  is  lt*ss  rotation  of  the  he 
the  atTected  t^ide  and  siiinewliat  harkward.  while 
nrhi  tlu*  >!pino  inrved.     Both  of  thcj?e  i^ymplonis  m 
fle^ree  in  nlnnwHi  any  marked  caee  of  ^tornonmsto 
the  ^m?^v\  of  the  po.<trrior  mn^'^rk^  iifTeils  Unth  s 
drawn  Iwukwanl  and  held  rigidly,  hut  without  rot 
tlw*  defoniiily  t^ii  he  jiarlially  or  entirely  overe 
hut   after  a    tink>  thssi  i^   imf^w^^ihUs   owiii^^  to 
Atrophy  may  takt  p]a**e  in  the  afTeited  iiiiu>cle, 
itftl  \mn  and   tcndenu^jsia  ure  aL«v  fretpiently  p 
they  mn^  severe,    Attemptis  to  r^uce  the  defurm 
paiii* 

PfOjfmitm. — ^llie  n»^uU  in  m  eii^  of  tort iwd lis  < 
the  «*inerity  und  thi*  duratk^n  of  the  ricformity,  1 
At'tite  *mfim  h  cotiiplete  tti  thi^  coiir^  of  a  few  da] 
nfler  tht'  sitK^idtnttv  of  tho  mnptotri^  of  h^  al  ii 


Iv  no  tondotuy  to  a  ro»lut!irM^.  of  t'u  dyi 
Iv  |vrni;nionK  o\\inc  to  slh^ruviiiii:  «>f  i 
i^vnital  rases  with  sli;L:ht  i^  for!r.::y  nro 
or  ]Hv<tun\l  tn^nyr.on:  if  Ivirii!^.  tarl\. 
varieties  a  disivsitior.  fv>T  ilu  luf^rir.: 
e\en  inoTi\iM\  If  it  lias  la-ui  -Oir;/.  i 
tatuvus  riwxery  or  i\rr.  .^f  iir.' r '\i  !^.' : 

or.e  I  an  Iv  foii^^.o.     A.v.:o  .;'.-i>  .-.'-  :       ■ 
i;4:it^'!'S,   i>^"i:::;rr^rr::a::'^:";    :t:   ;    '':  *     '  . 

S";:':^':\^T!.  :^":".'^  t'"~  *--•   \>"     ^".  ^::":>-     :>'•      -  \ 
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It  ^  Thin  h  not  a  disease  of  rhiMlnMM!.  Imt   lan?   which   m  f«  i  ji-imiuiIIv 
li^  in  early  lift'.    All  Uuit  will  in*  uttf'm[il«^l  iM  tliii^  i  hnitUr  i?*  t^  ^^.uit 
out  tHe  iii€i«t  connnoii  mantfestaUotid  of  hysti^m  when  it  oceiini  in  chil- 
flrvti.    AfttT  pufM*rty  it  %¥>  i*)Mii*ntiiill;  the  iianii*  m  in  iidtiltit* 

Etiology. — llv^tpm  ii  very  rare  bi^fowj  the  iiefentb  ur  eighth  y«ar» 
find  HKNit  vikm^  iMn*n  in  chtldren  oec'ttr  after  the  tc^nth  yemr,  aKm  to 
mx^  thert*  h  no  surh  pn^hmiiuatu^*  of  fetttali'^  hj*  iti  l«ti*r  Itfn  altboiifli 
evesi  ill  rhihlh^MMl  they  are  mon*  frequently  afTettecl  tliati  mahi^  Hifit«d* 
itjiry  infltieneeti  play  an  inifmrtant  part  in  thc«  pn)duetinn  of  this  dimmm. 
It  »«  i^een  in  rhiklren  who  inherit  n  Uton.  or  tn  wImmm 

piirentit  nenonn  dim^amii,  i«urh  «j«  in^j»  i,  i»r  nruraMlieiiia^ 

havi!  lieen  preaent.    Of  the  other  etinlcigical  fartom  the  nif«^  inipurtant  bt 
a  diaordaftd  nntrition,  frequently  with  anemia  or  rhloroatf,  and  mm- 
praaaim  in  luluMtU.     Ma»tiirhation  may  act  aa  an  extitinjr  aaaae.  or* 
inileed^  anything  which  iraila  to  an  ejuilted  nerroni  irritability  anil  iVfiri 
eiation  of  tl'  ^  '  ,.  utc  infrtrtiutiA 

iliacaMwior  .       .  -  ^^  non, 

Symptoma. — Tlierc*  in  searr«*)y  any  ilineaM*  in  whieli  tlm  clinical  |iie» 
tiire  pnsMnti*^!  tn  ao  raHeil  n^  itt  *  •      It  nm  '  *t«  almoal  any 

form  of  organte  dtiieaai!  of  the  hi  i^  ^iflr-  .una*  bonea,  of 

jointa.    The  aymploma  ire  ae^n  in  almoat  t^rwy  conceivable  mmbination. 

Pk^rdiical  aympioma  fnsfnoitly  pfml^  Tbiire  may  he 

jierioda  of  tarntal  da{if«aiion  ol  iongn  <  i  r  iluratkin,  a  eh 

in  dtapoaition,  an  indifferv^nce  to  anrmnndingi,  a  capricioQa  humoTt  or  a 
MVNtm  condition  fvf  ettn^mr  trritahiltty  with  irn*giilrtr  ttu  of 

bofrlklcf  OF  weiepinit  vitliout  raune.    'Hii^re  may  be  iftwat  i        „    .jty  t>f 
tetnjier,  and  fita  of  pasnion  altnoat  maniaeal  in  their  aeirertty.     Tber 
may  Ik*  Yartoiii  ha!^  Sleep  t#   frecpKiitly  dittnrl^*  aoniv 

titueii  by  attacka  iqic.  .     i.^         uary  ntxht4erTtir«;  someliiiieit  immnan^ 
btilntni  ta  iKraaanl,    Tberv  la  often  a  di«|icMititin  to  dmpplion  aliont  II 
nuH^t  trivial  '  whii-h  may  htft  for  w«<ekaL    Then*  la  a  tender* 

imitate  the  •   .  ., :  iLi#  of  ^artona  diaenaea,  whkh  the  patienta  tna) 
wttueaied  in  iithi!ra  or  abmil  vhii^h  tliey  hate  irad.     StHnftimra  tli 
ip«etal  lemM  mre>  affected,  frtfiDf  riaa  lo  hyttoriisl  UiodiMH  or  deafiM»m 
nunally  of  abort  duration. 

Seoaory  aymptofna  an>  the  moat  freqiti'nt  manifcatatinna  of  htslaria 
in  early  life.    There  r  lueal  hypereathcata.  lay  he 

ao  inrwt  o  to  aimu:..:         !..„:,>«  of  the  vmriona  itii    rp(«na. 

Anoalhaaia  la  nnirh  leaa  eoimiiini^  tithomcb  it  may  be  mm$  in  children  m 
yomtg  m  olgbt  or  atnc*    AnaatJiwih  ta  very  frvqiwntJy  aModated  with 
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paralyses.  In  such  circumstances  it  is  apt 
one  or  more  extremities  and  in  ^\ieh  a  way  as  to 
organic  lesion.  Paralysis  is  an  infrequent  but  str 
may  be  monoplegia  or  paraplegia,  more  rarely  ] 
of  all  four  extremities.  There  may  even  be  eden 
of  atrophy  of  the  affected  extremity  from  disu 
or  walk,  though  the  legs  can  lie  moved  perfecti; 
tion,  is  observed  at  times.  Headache  is  ait  oeca 
sometimes  associated  with  great  tenderness  of  th 
neuralgias  in  the  different  parts  of  the  body,  oi 
accompanied  by  vomiting.  ^ 

Joint  symptoms  are  really  a  variety  of  sense 
are  not  unconimoE,  and  are  often  most  puzzling 
disease  of  these  joints  may  he  simuhitcil.  Join' 
seen  between  the  ages  of  ten  and  fourteen  years,  i 
There  may  be  lameness  referred  to  one  of  the  li 
the  spine,  or  torticollis.  The  symptoms  are  niof 
the  hip,  and  next  to  the  knee,  the  ankle,  or  the  a| 
It  is  increased  by  motion,  and  by  attempts  at  ov 
if  any  is  prest^nt.'  There  is  a  marked  hyperestli 
and  sometimes  of  the  body.  The  resistance  and 
motion  are  often  greater  than  in  most  Joints,  w 
ganic  disease.  In  ju^arly  every  case  there  is  m 
spine  u]Kjn  pressure,  especially  in  the  dorsal  < 
may  be  very  slight  from  spasm  of  the  flexors  of 
and  followed  by  rontrncture,  so  that  the  thighl 
against  the  abdomen  with  the  heels  against  t 
form i ties  may  hi^t  for  niontlis.  There  may  b 
atrophy,  hut  uiily  that  wliit-h  tomes  from  disuse 
diagnosis  arises  from  the  cireimistance  that  thee 
follow  an  injury. 

Organic  disease  of  hones  and  joints  may 
attention  to  the  following  points:  The  mode  i 
than  is  seen  in  bone  disease,  and  the  course  ol 
regular.  The  degree  of  def*>rmity  is  greater  tl 
t^ase  of  the  same  duration.  There  is  general  hj 
acute  tenderness  of  the  spine  upon  pressure,  an 
heat  or  cold.  The  deformity  varies  from  time  to 
marked  when  examination  is  attempted.  If 
watched,  other  evidences  of  hysteria  may  he  seer 
thesia  the  contractures  di.*iappeaF  entirely.  T 
of  the  articular  ends  of  the  bones,  no  swelling  ^ 
evidence  of  active  inflammation  or  of  suppura' 
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i*MH.*pt  the  deformity  artr  wibjectiv*',  I'tidi^r  pn»per  trrfcUiieiil  thum  b 
ill  tiicmt  case«  perfect  reeuvi^ry^  ofteo  in  a  Burprt^iD^ly  nbort  tiine. 

I>igi^*tive  Kytfiptimiy  an*  quite  fri^qutiit  Thi-n*  mjiy  b©  lots  of 
ap|ietiU%  at  %iiut*»  tni  t*\lrume  am  to  Irad  to  i^reait  peiuk  intiuu.  There  may 
he  dysphagia  from  spa^ni  of  the  r^phajn^^.  or  rcini^fntAtioo  of  food  on 
attempt K  at  i*wnlh»u  in^.  There  nmy  W  truuhkiiome  hi*TfHi|rh.  Vumitinj? 
is*  a  frt'Cjuuut  hjioptum*  It  U  sehjom  tH?vtTe.  A  very  frequeat  form  uwi 
with  ill  that  which  cxxtira  in  ^c^hool  dtihlrni  before  »tarttttg  for  icliociL 
Throughout  the  n^t  of  the  dny  nothing  in  vomitm]  and  the  aptMHtte  oiaj 
Im?  |?ood.  PerEii«teDt  diarrhea,  eoojittpation^  moteoriAm^  and  iacxintiDeiii^ 
of  fecvn  may  Iw  met  with. 

In  the  mihler  formii  of  hy^tcTia  then?  an*  fieen  many  varieties  of  tunic 
or  eloiiie  spafiiii,  Inhere  may  be  loc-al  (^paitm  of  the  eyes,  face*  or  mouthy 
p(ia«m  of  tlitf  muNlei^  of  the  neck  prixim in^  ti>rti<^)l]i»,  of  the  mu^clea 
i»f  n^eipiration  i^ausing  dyspnea*  whivh  may  be  con^tanl  or  paroiyimaL 
l>i>«turl«anec*»  of  !t(iee<h  an'  c}uite  c*ommon  e«ii>ctially  in  older  rhtldm* 
Then*  ouiy  be  inability  to  »|ieak  aUiie  a  whii({>er  vhile  tlie  %oicnB  la 
retained  in  §iiiginf^  or  after  the  application  of  the  faradtc  rurrenl  to 
the  neck.  StutU*rtug  and  i(tammc*rin^  may  be  due  to  hyi^trrta*  Xt^ry 
rarely  no  attempt  at  phonation  can  lie  made.  A  very  i^ommon  Hymptom 
h  hyjiterical  <'oujyth,  irhicb  may  b<*  m  freipitiit  and  an  aevere  that  grave 
diaeawp  of  the  lungg  i*  siispec'ted;  the  clun^t,  however,  ia  free  fn>ra  the 
phyaieal  ligna  of  clineaT'c.  In  nionr  neverr  (am*n  we  may  have  the  i^iiip- 
tomM  of  ehort»a  major  and  atta<  kn  of  hyiileni*epile|i0y.  The  latter  are 
rare  in  ehildn^u  and  do  not  differ  et^^mtially  from  taeh  attarka  in  older 
patientK  There  are  usually  pnttlnmial  Mmptomi*.  The  c^unnUivt  mofe^ 
menta  are  cvt^eedingly  varieil  in  typi^  Then?  are  painful  apnaationa  ami 
fiemitive  areaa,  by  |irci#iare  upon  whteh  hyatericml  M-mpti^ma  may  be 
ijicreaaed  or  even  coiiviilsioiii  excited.  The  refpiratiou  may  be  rapid 
or  im^Iar.  All  variationa  in  tonie  and  rlooic  spaama  may  be 
•een.  Opiathotonun  U  fn^uent^  Conaeioiiaaaa  la  not  fully  loal,  bul 
ta  dtatnrbed,  and  )ui1in<  inatifmi  are  preaenl    The  temperature  ia  nor- 


Other  aymjMorti-  i  n  hytitena  nre  jtm^Tina,  *i'ry  fn?- 

<|ta«Bi  urination,  ^  jn     i i i.-e  of  urine,  ami  dtfttirhanre  of 

the  iecretiaii  of  aaliva  or  pH^piratioti, 

The  general  eondiiioo  of  hyaterieal  p^veh  ih^  i»  q^uaUj  dc-hiw  xtw  omt* 
maL  Tbey  are  pnoriy  tiourialied  and  anemir;  they  tlrep  badly:  tltey 
have  eapricuma  appetitea  and  feeble  digeation* 

BiaflloaiJ^—llTMeria  in  apt  t»i  J»e  •  '  '  '  <  ivums  iU  onnim?nce 
in  chihlnrt  i»  not  cTnini dentil  ai*  ((fte;i  u  v.    In  moat  maea  the 

diagnoata  ia  enay  if  byaterta  ta  atiafiecte<d.  A  combination  of  vague  di»- 
eocmcrled  aymptooia  ia  tiauaUy  preaent  which  admita  of  no  other  ci- 
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plaiiation.  Organic  disease  tan  be  exelutled  only  by 
examiriHtiofLs.  Jt  is  to  be  borne  in  mind,  howev 
infrequently  eoniplitiiteH  organic  or  eonstilutional 
portance  is  to  be  attached  to  a  family  history  oi 
neuroses.  11 

Pra^osis. — This  is  better  than  in  adults,  espei 
taken  in  hand  early,  before  the  disease  has  become 
much  depends  upon  how  well  the  dii'eetions  for  tre; 
out.  The  prognosis  is  less  favorabk  when  the  b 
strongly  marked.    In  many  eases  there  are  relapses 

Treatmeat.— Prophylaxis  is  of  much  importance 
tendency  to  nervous  diseases  exists,  in  a  famil 
jitTvous  childreji  are  placed  under  the  physician 
should  be  taken  to  furtlier  muscular  development, 
system  in  the  baikgnnnuL  Such  children  should 
as  nuR'h  as  jmssibkv  preferably  in  the  country.  T 
hours,  have  regular  exercise,  and  their  educatiiui  si 
moderation  and  judgment,  special  attention  being 
Work  and  the  prevention  of  overpressure  in  schoo 
citing  books  should  be  avoided.  All  stimulant 
coffee,  should  be  absolutely  forbidden.  The  diet 
nutritions.  It  is  highly  important  that  such  c) 
moved  from  association  with  an  hysterical  mother. 
The  best  results  are  usually  obtained  when  the  el 
home  surroundings  and  placed  in  some  quiet  re 
intelligent  nurse,     l^jlation  is  absidutely  essential 

In  the  general  inanagement  of  a  ca.se  of  hyst 
importance  that  the  child  should  be  lared  for  by 
M  ho  can  exercise  proper  control.  The  general  heal 
looked  after,  and  arsenic,  iron,  cod-liver  oil,  and^ 
cording  to  indications.  Outdoor  sports  sboidd  be 
means  taken  to  interest  the  child  in  something  w 
exercise.  In  cases  of  simulated  disease,  the  child 
no  books  or  toys  allowed,  and  no  effort  made  towai 
sympathy  should  be  exhibited,  but  the  child  shoub 
nesB  and  firmness.  This  moral  treatment  is  qui| 
other  ]>aTt  of  the  therapeutics.  In  cases  with  hys 
mild  couiderirritation  to  the  spine,  preferably  by 
is  sometimes  of  distinct  Ijcncllt.  In  no  cirrumstai 
force  be  used  to  overcome  deformiiy.  Many  cas 
xmder  hydrotiierjij^y ;  the  cold  douche,  the  cobl  pa 
may  be  used.  This  is  valuable  in  conjunction 
rest  treatment. 
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Headaches  are  not  common  in  little  children  except  in  connection 
with  di8(»aHe  of  the  brain  or  meninges;  in  older  children  they  w-cur  fn>ni 
cauKCK  similar  to  those  seen  in  adult  life.  The  most  frequent  headaches 
may  be  groufKMl  in  the  following  classes: 

1.  Toric  Ueoihiches. — Such  are  the  headaches  resulting  from  uremia, 
from  malaria,  and  those  seen  in  many  acute  infivtious  diseases.  But 
the  largest  numlnT  are  associated  with  disturbances  of  dig(*stion. 

2.  Headaches  from  A  riemia.  Malnutrition,  and  XervoiM  Exhaustion, — 
These  are  most  friKjuently  seen  in  girls  fn>m  ten  t(»  fourtwn  years  old. 
Some  are  intellectually  bright,  and  have  been  crowdcnl  in  their  schmd 
work ;  others  are  dull  and  K>arn  only  with  ditViculty,  and  in  consequence 
worry  over  their  work  until  their  health  Un'onM^s  undermine<l.  They 
sleep  ba<lly,  lose  apfx^tite,  and  often  become  choreic.  The  anemia  may 
be  either  the  caus4»  or  the  result  of  these  sympt^tms. 

'^,  Headaches  of  Xervous  Oritfin, — TIk^sc  may  wvur  in  children  who 
are  highly  neurotic,  either  from  their  inheritance  or  surroundings,  and 
in  those  who  are  the  subjects  of  epilepsy  or  hysteria,  and  they  may  be 
symptomatic  of  organic  disease  of  the  brain,  such  as  tumor  or  tul>er- 
culous  or  syphilitic  meningitis.  True  facial  neuralgia  is  rare  in  child- 
ho(Kl  exc<*pt  from  carious  teeth ;  from  this  cause,  however,  it  is  not  in- 
frequent. 

•t.  Headaches  due  to  Disease  of  ,^ome  of  the  Organs  of  Special  Sense. 
— In  conn(H'tion  with  the  eyi»s  there  may  be  conjunctivitis,  keratitis, 
iritis,  errors  of  refraction,  or  strabismus;  conne<»t4Hl  with  the  nose  there 
may  l)4»  |>olypi,  hy|H*rtrophic  rliinitis.  or  adenoid  vegetations  of  the 
pharynx ;  «tuinc<  ted  with  tbi»  <*ars  ;hcre  may  be  otitis  or  foreign 
iMMlifs  in  tlie  canal.  P^ich  one  of  these  conditions  requin*s  sfMHial  tn*at- 
ment. 

r».  Headaches  due  to  Inherited  (tout  or  Rheumatism. — Th«»se  an»  not 
very  frecpient.  b\it  they  may  Ih»  S4'vere,  and  may  at  tinu»s  simulate  the 
onw't  of  meningitis.  Thi'y  are  often  accompanied  by  pains  in  the  joints, 
mus<l«»s,  <>r  nerve  trunks. 

fi.  Hi.^turhamcs  of  the  fjenitnJ  tract  are  rarely  a  caus«»  of  bt*adaclu*s  in 
<bibiren,  altho\igh  this  may  !h»  the  eas«»  in  girN  aUmt  the  time  of  pu- 
InTty.  esjHM  iaily  when  nieijHtrnation  is  delayed  or  dinieult. 

Dia^otit. — The  diairno-i*  <if  hcadarhes  ine]ude>  the  dis<'overy  of  the 
«aus4'.  an<l  tins  is  often  ditVu  ult.  In  an  infant  or  a  yonmr  tlnld.  organic 
dis«'a>e  of  tile  ner\ons  >v<tein  <!ionM  ahvav^i  In*  su^jhi  t»M|  as  a  caus«»  of 
S4*N»r»  lii'ada«  !i«'^.  in  obbr  thildreii  the  iin|H»rtant  things  to  Ih»  itin- 
sidertNJ,  Imm  au'^e  the  nio>t  fnnpient,  are  digestive  disturbancis,  nervous 
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ediaustioD,  malnotrition,  and  visual  disorders. 
tn  a  ease  of  persistent  hcaijaelie  eao  be  made  onlj 
examination,  not  omitting  a  gtudy  of  the  urine 
close  observation  of  the  patient  for  some  time 

Treatment — The  only  suecessful  treatment 
toward  a  removal  of  the  cause.    Eaoh  one  of  t 
mentioned  is  U*  he  mana^c^l  rltiTerently,  aecurrlin] 
where  laid  down  repirdin^  the  treatment  of  thesi 
relief  of  the  synjplunis,  eoJd  to  the  head,  a  hot  ffwi 
in  moderate  doses  are  perhaps  tlie  most  eertain  ot 
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In  tliis  chapter  will  be  diseussed  only  fuuetiod 
depi'iKlin*^'  upun  t«r(janie  tonditions  beint^  eonsidi 
diseases  uf  thf  hniin.  The  most  eunimon  varietie 
mering,  lisping*  alalia*  baekwardne.ss,  and  funetif)] 
lire  mueh  mure  frequent  in  boys  than  in  girls,  the 
than  fiiur  to  one. 

Stuttering, — Tliis  is  the  most  common  foroi^ 
Artifidatit^o  is  distinct  and  the  separate  sounds' 
hut  there  is  a  flilliculty  in  enniieeting  the  eonsoni] 
vowel ;  this  seems  like  an  obstaele  to  he  overcome, 
is  Feen  in  very  many  ehihlren.  It  is  more  freq 
fourth  years,  l»efore  speech  is  thoroughly  mastei 
affgravated  or  produced  by  disturbances  of  nn 
a  tenipcirary  fonrlttion,  lasting  for  a  few  weeks 
31  little  hoy  of  four  was  under  our  care,  w^ho  hec; 
|>oorly,  and  suffered  from  malnutrition  as  a  res 
riicirlcnt  to  a  home  in  the  city.  Tic  soon  began  to 
tiui*^  it  became  piiinfnlly  marked.  After  a  few  \^ 
improved  very  much  in  his  general  condition,  gai 
in  weight,  oiul  his  stuttering  completely  disapp 
stuttering  follows  some  acute  illness,  and  under 
i«  usually  of  short  duration. 

Most  children  who  become  habitual  stutterers 
are  six  or  seven  years  old,  and  sometimes  even 
arise  from  imitation,  and  inheritance  is  an  impo 
It  is  frequently  a  mark  of  degeneration, 

Tt  is   iniptirtrtut   that  all   such   eases  receive 
the  balut  hccomes  firmly  fixed.     The  prognosis  i 
recovery  in  nearty  all  the  cases  seen  in  very  voui 
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those  coming  on  ftfter  acuU;  illneiu^  Other  cmcm  in  which  the  eondttioii 
hiLS  hcvomtt  hiibituiil  tihuuld  have  thi*  (benefit  of  sytti^nwiic  traitiiiig  nniler 
a  oornpeteiit  teacher  in  breathing  Bui  vocal  grmnaitiet* 

Stammennc^. — ^This  trnn  i«  «toruetiiiie«  uihhI  M^nanyrntiunly  rith  iitut- 
ter)[l^^  Kuni-niaul  tnaketi  the  dititiDction  between  thetn  that,  in  atain* 
tnering,  imii vicinal  mnindft  are  tlitlinitt  t>f  [»ri>flt]eljfin»  while  in  ultittertiig 
it  i(i  syllabic  eombiiiatiouji.  Stammering;  i»  often  aeeonipaniHi  by 
flef4*et  in  the  organa  of  artteiilation-^ilMi  imib,  Itpa^  tongiM?,  ar 
which  ia  not  prt*jH*nt  in  t^t uttering, 

Tlie  treatment  eontiiata  in  earefu]  training  and  in  the  correction  of 
wbiitrvcT  abnormal  l*K*al  (tuiditioni«  may  exiat 

Litping. — !n  thi^  there  i^  an  imperfert  jiroduction  of  certain  aoundi^ 
owing  ii«ually  to  a  faulty  poaition  of  the  organa  of  articulatifin.  Thn 
tioundii  may  he  ki  indiatinet  that  they  can  not  be  underatocuL  In  Ihia 
rondition  alfio  there  may  be  defective  formation  of  aome  of  the  organs 
of  arti(*ulation,  althoogh  in  the  miUk«r  forma  this  is  not  the  cms.  The 
treatment  in  ciimilar  to  that  of  stammering. 

Alalia. — ThiK  cfin«isti»  in  a  tot^il  inability  ta  articulate.  It  is  ec«ii  in 
all  young  infants  during  their  earliest  attempta  at  talking.  In  older 
ckildran  it  i«  not  a  very  rana  condition^  being  QsaaUjf  aaaociatvd  with 
■oma  mental  defect. 

Backwardneia. — liackwardnea^  is  carefulJy  to  be  diatinguished  from 
a  late  development  i»f  i»pv«*eh  dtiu  to  mental  deft<cU*  At  two  veani  old 
<  hildren  not  deaf  are  almoi§t  invariably  able  to  apeak.  SpsfM^h  may  be 
late  in  eooaequitnce  of  prolonged  or  very  severe  illness,  and  when  it  has 
onca  bean  aiMutrt  d  it  may  be  loat  from  similar  eansss^ 

ViMttmal  Aphaaia.^The  tirni  has  boaa  appUod  In  a  temporaiy  kisa 
ot  spscrh  whic h  b^imetimt^  octurs  in  eliorea,  and  tometinifa  from  savwra 
frighiiH  '   ng  elae  which  haa  produced  a  markeil  narvons  impveMikin. 

West  t^  i  inatance  in  a  girl  of  eight  yeata,  who  was  salliiring  fnim 

an  attack  of  chorea  induced  by  fright.  Sfieech  fimt  b<vmme  diflirall  and 
then  was  lost  allogtihar.  For  t  mooth  the  child  eoold  say  only  '"las^ 
and  ""nou"  The  child  imptnved  ftrjr  skmly,  bat  at  the  aid  of  nfaie  vaska 
had  reroviErod  oompklelj.  Loss  irf  spsceh  aomsttmea  foUowi  the  aciite 
infectious  dissasas^  tspsciaUjr  typhoid  ftfar. 

In  all  disordera  of  speeeh,  the  fanetional  caam  aiw  to  lie  dialtagiiiahni 
from  thiiae  which  depend  upon  deaCneaa  and  mental  deAetenry.  The 
f rsqnencjr  with  whk*h  these  diaofdita  are  due  to  dtatnrhanrea  of  general 
nvMtion,  and  to  local  eanses  hi  the  month  and  throaty  should  be  borne 
in  miml,  and  theae  cfiitditicmp  abould  rvcwive  their  appropriate  treatment 
early,  bsfoti  the  habit  of  defertivr  apc^rch  berunias  flrndy  eetablishsd. 
For  the  latter  daas  of  nnfortunatta,  pperlal  training  at  the  handa  of  a 
eoiapslsot  teacher  should  be  adf  ised,  preferably  in  an  tnstitittion. 
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Imng  'Wraid  of  the  dog/'  or  '-the  l*ear/*  or  there 
or  hatlueinatioi]  whieh  hm  produced  the  fjiglit.  01 
with  Bomething  of  a  red  color.  The  ehild  does 
about  hi 01,  does  not  know  where  he  is,  and  may  go 
out  coming  to  full  conBciiougnes.s.  The  next  day  th 
of  what  \m»  hapfw^ne^L  Usually  no  after-efTeets  are 
a  iarge  amount  of  pale  urine  is  parsed.  The  atta 
at  inten^tls  of  a  few  months,  or  they  may  otenr  e^ 
whatever  the  i^x^uliar  nature  of  the  vif^ion^  it  is  lik 
nearly  the  same  form.  Such  attacks  have  .someth 
ci)iteptic  seizures,  and  the  diagnosis  between  them 
fU'uU.  They  are  to  be  regarded  fiieriously,  not  onlj 
they  are  in  themselves,  but  on  account  of  what  may 

Trmtmeni. — All  mental  and  nervous  strain  shoi 
ftvoidpd,  and  when  the  attacks  are  frequent  tho  bro: 
at  bedtime.  Some  person  should  Bleep  in  the  same 
or  in  an  adjoining  one  with  the  door  open. 

Ezceisive  Sleep. — ^It  is  rare  that  either  infants 
unnaturnt  amtmnt  of  the  time  unless  one  of  two  c 
ganic  lirain  disease,  most  frequently  tuberculous  n 
of  drugs.  The  latter  is  always  to  be  suspected  if  iis 
aNWjciated  obstinate  ctin^tipation.  Opium  in  the 
syrup"  or  paregoric  is  tlxc  drug  which  bfli^  Ufiually  be 
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On  account  of  the  close  connection  of  such  liaV 
of  the  nervous  system,  tlicy  may  l)c  jjropcrly  coiisi 
tional  nervous  diseases.  Altlioii<i;li  sonic  of  these  1 
serious  importance,  yet  as  a  group  ilicy  usually  re 
tion  at  the  hands  of  the  physician.  The  list  is  ve 
most  important  ones  will  be  discussed. 

Sucking. — Tliis  is  a  very  coninion  luibii  in  inf 
first  few  months  it  is  seen  to  sonic  deforce  in  most 
carefully  watched  the  habit  is  easily  stoj^ped  ;  ollici 
indefinitely.  Young  infants  usually  suck  the  fingc 
this  can  scarcely  be  considered  abnormal,  but  an  c( 
made  to  stop  it,  lest  the  habit  become  fixed.  T.iiK 
tween  simple  sucking  and  sucking  with  conibinati 
the  child  sucks  some  part  of  tiie  body,  such  as  the 
tongue,  li])s,  back  of  the  band  or  ami,  or  it  may 
stance,  such  as  part  of  the  clothing,  the  blanket,  a 
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"pacifier.**  Thii*  19  the  mo»t  romnKiti  fonii  that  U  iM?eij.  To  the  ■c<concl 
viifi<*ty  thf  **u«'kiti^  in  aitH>niim»ieJ  by  tho  rubbing  of  PCJiue  othef  partA, 
which  seems  Ui  afford  a  plenf^urable  excitement;  tliis  Diay  U*  the  rar^  tbo 
p'nitnl  (»rpinM,  or  nny  other  jwtrtion  uf  tiic  (mhIv.  Somftimii^  purktng  is 
acit>niiianic<l  by  gome  practice  which  produit?^  actual  pain,  uuch  aa  poUinf 
of  the  hair  or  i$(Tatrhing  thu  hudy,  I{abit<i  of  mtcking  aft4*fi  pifryijii 
throughout  infancy,  nnd  not  infrequently  thmujcrhout  childhood;  ihry 
hnve  often  l>een  known  to  continue  up  to  pulwrty,  Th<'  b»n*ffr  th**  habit 
haa  lasted  the  more  dillknilt  tit  it  to  bntak. 

The  re8ult{i  of  f^uckin^  may  ba  aerioua.     iH-hinnitu  ^  mi  n  or 

Aoger.  uf  the  lips  and  tcH*th»  and  <»vcn  of  the  jawi,  are  *<ij  jiro- 

ducf^l.  We  knew  a  woman  yrUo^e  thunili^i  to  advancfHl  a|»G  ahowed  a  de- 
formity retiultin^r  from  the  habit  of  thumb-^uckinjyr  while  a  ehtbL  In 
her  cam?  tite  hutitt  y^m  not  broken  until  ^he  ^ai»  ei>>ht  or  nine  yearn  old, 
Probably  the  moat  {lomiejoufi  rcault  of  auckiiif^  ia  ita  tendency  to  d<»V€lop 
the  haffit  of  masturbation.  Habitual  auckin|(  tif  one  bmil  or  Sugter  may 
lead   to  iipinal  curvature. 

Trmimeni. — In  the  management  of  than?  caaee  the  OKKti  tmiiortAnt 
Ihin^  i»  to  jirr  '  '  hai»it  eiirt  '  '  f*'  it  lierom4*a  fixwi  Too  often  the 
habit  of  thuin  ii(»  or  of  a  rubber  nipple^  ia  cDeouragVHl  by 

muthrntt  tiuraea,  and  ionietimeM  «vrn  by  phyiiiciana  b«;uiui<>  of  the  tern* 
porary  quiet  which  i»  thereby  prrKlucinl.  In  no  eircomatancea  ahoiild 
it  U*  rt^>rt<nl  to  m  a  mmna  of  putting  childnni  to  nloep  or  c^tbrrwtaa 
quieting  the  nervoiti  ayatem:  With  lufanta,  tha  only  treaUneiil  which 
ia  at  all  ^  '  '      It  ia  df  no  iiae  to  covar  Ibe 


part  whi 


The  handi  of  yoonir  infanta 


I  may  be  evjvered  with  mittena,  or  with  tlie  long  ilcevM  of  a  night-gown 
which  ia  pinn(«d  to  the  lied.  m%  that  it  ia  im[KWPJbl€  for  tho  diBd  to  gri 
the  part  to  ttie  mouth;  or,  at  ill  Urttrr.  cuSa  or  aplinta  of  paateboani  may 
be  applied  at  the  idlaiw,  ao  as  to  pmn*nt  flexion  of  the  arma.  In  th« 
milder  eaaes  '  'it  U  often  diMt^m tinned  ipontaneooaty ;  boi  when 
it  haa  been  if  n  until  a  chdd  i>  four  or  five  yeaiaoM,  it  ta  broken 

only  with  the  grnatc^t  difBculty*     Puntahnienta  aie  of  little  avail,  but 
rewarda  are  of  tot  amsceaafuL 

MaflartatiaiL — Thia  b  not  nnconunon  even  in  infancy.    Many  caaet 
have  been  obtfwrveil  during  the  find  year^  and  aome  aa  early  aa  the  aev* 
i  entli  or  etgfith  month.     It  is  mfti  in  rhildrrn  of  all  agea  and  in  laiUi 

^^  aa«a;  hot  in  infanta  and  ^ery  young  rhib!n!n  tl  ij.  in  our  aiperk^ee, 
^B       Rnidi  mon»  fcimman  in  girb  than  in  boy?. 

^^^^L       fflto/ojfy. —  lAvktkX  (aoaea  are  pr  many  caM»;  U»ry  am  tiauallv 

^^^Kfoincihing  whtdi  prodm^a  iindoc  i  <«n.  The  moal  fretjo^nt  art*, 
^V  long  or  ailbercnt  prepuce^  phimoaia*  batanitja^  vulvovaginitiay  rcaema 
^H       of  the   labia,  thremiiwuniiat  and   tight  clothiiiy*     k   nrine  which   i^ 
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irritatiijg  btn'ause  of  excessiNX*  acirlity  or  the  presei 
a(*id  limy  be  a  i-aiise.  Any  irritation  may  lead  tlie  el 
in  wmc  way,  and  a  pleasiira1)le  seiisation  being  ext 
repeated  until  a  habit  is  formed.  Other  causes  aw 
the  legs  are  nibbed  together^  or  the  body  against  a  i 
To  thepo  causes  nmst  be  added,  iu  infants  at  lea^t,  t 
After  infaney  the  habit  of  masturbation  la  usually 
childreiij  but  sometimes  taught  by  vicious  nurses. 

General  eauses  are  also  importnnt  as  predispoe 
are  tlie  same  as  underlie  most  of  the  neuroses  of  ehilt 
general  mahmtrition,  and  a  highly  neurotic  eonstiti 
stain  lily,  whieh  it?  often  an  inheritanee,  and  is  alwayi 
round ings  which  tend  to  unnatural  Ktlmutation  of 
When  ma,sturbalion  develops  in  a  young  child  with 
it  may  be  an  early  sign  of  either  mental  ilelieieney  oi 
il  looked  for,  other  stigmata  of  degeneration  will  < 
ill  many  cases  other  vicious  traits  will  appear  later, 

^^fffnpfoms. — In  infants  and  very  young  childj 
usually  aceompliyhed  by  thigh  frietion  or  by  rnlibinj 
|»ilhiw,  a  chair,  or  soiiie  other  fibject.  The  variety  of 
less.  Frequently  the  child  will  simply  lie  upon  the  1 
crossed  and  rigidly  hckl,  and  sway  the  body  baekwarc 
lasts  for  a  few  moments,  is  accompanied  by  flushi 
some  appearance  of  excitement,  followed  by  relax; 
perspiration.  It  frequently  happens  with  little 
""qneer  tricks,"  as  they  are  often  regarded,  have 
months  l>efore  tlieir  true  nature  is  suspected. 

A  consciousness  that  they  arc  doing  something 
even  young  children  to  seek  seciusion  when  iliey  r 
is  especially  likely  to  be  practiced  when  children  I 
after  they  go  to  bed,  or  if  they  wake  early.  1 
niadc  worse  by  nuj  deterioration  of  the  general  heal 
many  children,  who  were  thought  to  be  entirely  eui 
such  conditions. 

It  is  somewhat  difficult  to  separate  the  general  s 
masturbation  is  associated,  and  u])on  winch  it  la 
those  wliiih  are  the  direct  result  of  the  habit.  The 
in  whom  the  ccsndition  is  ehietly  or  entirely  depcnder 
or  when  it  is  only  occasionally  practiced,  in  wh*>m  i 
are  seen,  or  at  ntost  only  an  nnnatural  shyness  and 
scehiston,  (>lh<Tsare  yjnuMHMruis  jiad  excitable,  with 
(»f  ncrvons  sensibility.  There  are  otliers  in  whom  n 
symptoms  are  present ;  the  most  striking  are  absent 


IKJI/RIOUS  IIAIUTH  or  INKANCri*  AND  €l11LlHt<» 


rrr  of  eijDeciilratiotu  I<ma  uf  tjttrri^  In  nil  ammetiietttji.  luiii  i»fiitjil 
c1upr(*88ion.  Sonic  g^irk  of  only  fievoti  or  ei^ht  yettfi  may  Hayc  fftirly 
re^lar  pfHods  in  whirh  niii«ttir)iiitiim  in  [irortict*!].  In  one  f>f  oar  pa- 
tients suvh  periods  for  a  ecm  '  '  *  time  o^xurred  UKJiithiy,  Dorinjf 
them  even  very  little  ^irb  n  all  gc*Mse  of  modesty  or  decency. 

Every  particle  of  i^elf-control  ia  gone,  Tht^y  l»erf>ine  paaaionatifr,  itxeitabla^ 
iipimrently  pcumh^sskhI  liy  the  one  n n eon trt>ll able  deisire  to  practim  tliQ 
habit.  In  the  intc^nak  iuiii  ehildnni  may  la?  quifH,  mmh^t,  nvrctet^tcni* 
pored,  and  perfectly  normal.  In  aorac  older  aiibjecta  nynip)i4ioiani.a,  or 
even  inftanity.  may  be  th**  nitimate  re*«nlL     Er  *  '    ^crrta 

may  develop,  (lartieularly  where  a  wtrtjn^  pre«i  nsaity 

cxi»ta  in  tlie  family.  The  efTcet  of  masturbation  ti[^m  the  pliysiral  and 
mental  development  of  the  ehild  nv.iy  Ik*  jteriouH  when  it  i»  h(*v  hi 

early  age  or  i^*  fri^picntly  practirtHl.     lint  mort*  striking  i»  11  •* 

arittietinit'ji  brougiit  alxuit  in  a  ehildV  nt4>ral  natttre.     Kwn  little  chil 
dren  of  eight   or  nine  year**  may  lMHH>me  ivnterji  of  moral   infection, 
wlii<-h  may  inv<»lve  a  group  of  phiyniati*i«  or  evm  a  ^rhole  iH^hoiiL 

Loi*al  Bym{)toma  of  masturbation  are  not  alwavii  present;  in  tlie  niAle 
there  may  l»e  n*<lnc»Mi  and  utiglit  f     '  fi:mn«  may 

Ik?  abnonnally  largi?  or  pimply  m  ,  K^pitrrenat 

of  rrertiona  in  young  lioyi  10  always  a  stu^iiriona  aymptom.  In  Iha 
feEoala  them  ia  aometimoa  aec^n  an  ahnormal  devrlopinrnt  nf  thi*  gisuital 
orgmns  for  the  age,  witli  an  early  app4!«rance  of  pubic  Itair.  little  tm* 
portajice  is  to  be  attaelted  U*  adhraiona  of  the  Hitoria.  Smiettiiief  ttioe 
ia  vaginitim. 

/'n»^aaata;*->l[aaturlkatioit  in  children  ia  at  all  timea  a  moat  diflevlt 
condition  to  dmi  with.  The  outloidc  la  better  in  infanta  and  jrontur  ehil 
dren  thaji  in  tho»e  whn  arci  idder,  beimtise  tin!  latter  are  mure  1* 
watih  and  itintnil;  Iwaidc***,  in  thrin  the  Iwhtt  haa  uattady  ben  :  i- 
Hmily  flxed*  In  yoting  children  local  eanaea  are  frequently  found  to  be 
at  the  root  of  the  trouble;  in  thoae  who  are  older  geoeral  rvnana  mm 
more  often  pn**rnt.  ami  tlu^ae  it  may  be  im^maaible  tii  remore.  In  almoat 
any  cjiae  in  which  the  habit  haa  bmme  firmly  develf^ped;  many  montha 
snd  naitally  aeveral  ymn  are  npeeamir  u>  eufft.    The  tendency 

to  rrbpee  ia  very  atrotif*    When  m^t  .    a  i^Biiitaam  of  dq^eotr* 

ai7  it  ia  oaiudly  ho|ielaHL 

Treatmrnt. — The  moat  insportani  thing  U  iin  early  rcmgnttino  of 
the  eondition*     I1ie  pliyairian  ahmold  pnt  parenU  and  nanva  00  thf*fr 
I  irmrd,  and  the  fir4  atucpirioita  aboald  be  reportrd  and  the  rhild  car* 
fully  watihnl  until  all  doubt  fai  removiMl,     In  young  infa^  ¥ 

Ite  ai^coniplie^hiil  by  mi^hannul  rvv^-trainl.  TIm"  kind  of  ri  ..„...;  **.,Hh 
ia  neceieary  wilt  dr|ieitd  u|iun  the  manner  of  niaj^turlialing.  If  by  (ha 
haada^  they  aboald  be  tied  dartag  aleefv  m  tliat  the  child  caii  not  rmtSk 
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the  genitals;  if  by  the  tljigh-frietioo,  the  thighs  si 
tj1i]g  one  to  either  side  of  the  crib.     In  inveterate 
splint,  mvh  as  is  used  in  fracture  of  the  femur, 
children  that  are  over  three  years  old,  all  such  coi 
invariably  unsuccessfuL    It  is  of  the  utmost  import 
have  the  child  under  the  close  surveillaueo  of  a  < 
worthy  person.     He  should  be  especially  watched 
to  bed  and  immediately  after  waking.     Corporal 
useful  in  very  young  children,  but  of  little  or  no  be: 
over  three  years  old.    In  fact,  in  such  cases  it  may 
deception  and  lying  are  soon  added  to  the  previoi 
should  secure  the  child's  confideorc,  and  hi  every 
strengthen  his  will  and  stimulate  his  self-control,  i 
help  him  break  the  habit    In  fact,  in  older  childr 
ment  is  much  more  important  than  all  other  meaj 
from  home  under  the  care  of  a  trustworthy  com  pan  i 
cessful  treatment    Local  causes,  too,  must  be  sougl 
ever  found.     Circumcision  should  be  done  if  phini 
when  it  does  not,  the  moral  effect  of  the  operation 
great  benefit.  -    In  girls  improvement  sometimes 
under  anesthesia  of  the  preputial  hood  from  the 
this  is  frequently  repeated,  the  adhesions  soon  recu 
cision  is  sometimes  done  with  advantage,  and  in 
the  clitoris  may  be  cauterized.     Blistering  the  ins 
vulva,  or  the  prepuce  is  sometimes  useful.    But  as 
measures  accomplishes  anything  permanent    Care 
the  clothing  dues  not  irritate  the  parts.     The  chil 
from  all  vicious  companions;  but  it  Is  quite  as  imp 
est  vigilance  should  be  exercised  in  the  home  ar 
the  child  should  have  no  opportunity  to  teach  olln 
In  the  most  serious  eases  the  child  should  be  sent 
kept  from  other  cliildren.     The  cooperation  of  a 
companion  is  indispensable. 

General  treatment  should  be  directed  to  the  el 
required  in  most  of  the  cases,  A  child  suifcring  fi 
anemia  should  be  sent  to  t!io  country,  kept  out  of 
books,  studies,  and  from  everything  which  stimulat 
0U8  svsteni.  Almost  all  active  exercises  except  Iior 
mended.  Every  means  should  be  employed  to  1 
health-  These  cases  are  most  difficult  and  most  ► 
the  physician.  A  cure  results  only  by  using  all  tl 
a  loug  time, 

Hail-bitiit^  and  tongue-sucMEg  are  two  forms  c 
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frequent  and  \efs  im{)orUnt  than  ilioi^  already  tnentioiied*  Tho  farmer 
li  l»e£it  renifHlii^d  by  weariii)^  ^lovt«fi  nnd  by  keeping  the  naib  cut  terv 
short.  Tougut'*f<urking  seldom  be(*ompi)  a  iixed  hubtt,  and  the  child  tuu- 
Elly  <H»n»i*s  it  uf  \m  own  arnird  a«  he  grtiwx  fdder. 

Fica  or  perverted  appetite  i*  an  inordinate  desire  to  eat  variooa  tub 
[iceft,  ftijoh  as  dirt*  sand,  mortar.  c*oal,  or  hair*     It  ts  ni(n*l  fn»qiirntlv 
^fieen  in  inrnnU  but  may  ^KvuT  in  older  cbildrc*n.    Thin  liabtt  i*  niH  maU 
in  tho!*e  who  are  mi*nbiUy  defective,  but  not  rarely  in  other  chiMrcn. 
kThi'Si*  i^atients  are  us«iially  highly  neurotic*  and  exhibit  i*itne  of  the  olliet 
*habit£i  conmion  to  this  vlam.     In  mme  ehildreo  gastric  deran^fetnentii 
m-em  to  play  the  part  of  an  exciting  cau^*    Pica  i«  a  common  «yQi|>tom 
of  infection  with  hook-wonn.    The  hnhit  may  cx^ntinue  for  year*  uulcua 
corrected*     The  general  health  often  b*Hxime«  serioufily  untlenuineil  a* 
a  eon8CH|uen«e  of  the  dit*turlicd  iligcj^tion  restuiti ng  from  the  prrft^ncr 
of  abnormal  >a!ubi*tanc*oji  in  the  ^totnatlu    (*hddn*n  in  whom  luch  a  habit 
i$  pre*H»nt  ghouhl  in  the  frritt  plaet*  l»e  wat»  hei)  nnd  prrventinl  from  in- 
dulging in  tlieir  abnormal  eraving,    Sot^nilly,  the  digei*tion  and  gi'nenil 
iliealth  fthould   be   improved  acTonling  to  indicationa  afforded   by  tb< 
indiviilual  rase, 

Eead-bangins^  ia  an  cxpreasion  of  extreme  nervous  trriiability  mmi 
fr(*quently  M*i*n  in  tnfantj«  or  in  very  young  children.    It  i»  not  indk^att^* 
of  any  special  form  of  ncrvonii  derangement*  but  la  cattaed  by  the  lamt 
mi»rbid  impulm*  which  h^tla  other  n»T\uui*  children  to  HTatrh  thi*ir  fai^^ 
pull  their  hair,  etc.     While  in  aome  ehiidren  head4ianging  otTurt  mil} 
occjii«ionally,  we  have  uetm  patients  in  whom  it  exi*tM  for  a  long  tinn 
It  may  be  repeated  almoxit  every  night,  and  itintinue  at  intenalit  for  twi» 
or  three  houra^  and  that  without  temper  or  exdtennfiit,  but  with  feUib 
force  aa  to  pntduc'e  I'lintuMinn^  of  tlit^  «tealp  and  ii«ef««itate  pa^ldin^r  t*^ 
laidea  of  the  crib.     It   i%  rarely  a  ftymplom  of  organic  brain  di^.*^ 
[Ilicketa  ia  often  aiuKK  iatitl  nnd  the  nulntioo  of  mfi«i  of  tlie  patiejita  ta 
mocb  below  the  norma L    The  treatment  ia  gmmwL 
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Tita  malfomuui  i!t-  of  the  brain  are  uf  ^-i 
them  an!  liolrly  i*f  a^^ntumiiitl  ititi  n^nL  ai^  the  i^ 

with  life.    Only  thu  cmMt  fn«i|nent  and  tlie  b<!ft*kiiiiwn  typea  will  \m  itu*n- 
}« and  thoae  which  atie  of  iiil<*ffaat  from  a  oliniral  point  of  %ww* 
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Meningocele,  Encephalocele,  and  Hydrencepl 

condition 8  have  in  common  a  protrusion  of  some 
tents  throuerh  an  opening  in  the  skull.     In  Merii 
there  is  i>ntlnision  of  the  membranes  alone.     Tl 


Fio.  87.— Meningocele.  Fig.  88, — Encephalocblb 

is  usually,  liut  not  invariaWj,  distended  by  fluid.i 
8H)  tliere  h  n  protrusion  of  a  portion  of  the  b 
c'oiHHH  teil  with  the  rest  of  the  l>rain  by  a  vousi 
T\w  tumor  may  (ir  nuiy  not  eoittsiin  fluid.  In  \ 
89)   there  is  u  protrusion  of  a  iwrtiou  of  the 

coil  tains  wit 
with  tluid,  tl 
ing  with  the 
trieles. 

In  all  the 
tumor,  nsual 
round  or  p^^ 
smontb  or  h 
ordinary  size 
onmge;  it  mj 
nut,  or  as 
liojid.  It  in  ^ 
.•^(jilp,  whit'h 
hair;  but  it  i 

Fw-  90.— Mkkinu.m  t  LK.     Inhiul  ane         grauulation-t 

Month  old.  eentral   cieat 

bilida,     Otbt 

spina  bifida,  elub-foot,  and  hare-lip  are  frequent 

All  these  conditions  are  rare,  but  the  most  fn 

one  is  hydrencepbaloeele,  this  being  usually  asso 

alns.    The  next  in  freqiu^ney  is  eneephaloeele,  w 

nosis.     This  is  freqnenlly  termed  hernia  cerebri, 

is  external  to  the  t>miu.     In  meningocele  there  i 
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tlnn  of  fliiirl,  which  commiinuiit**!*  by  ii  mmll  opening  with  Ui«  geatfml 
arachnoid  cavity  of  the  bruin. 

Of  105  ca?*e8  collected  by  8<*!mtx,  5J>  ocHrupifd  the  CM!vtptt«l  region 
and  4G  were  fmntal  Tho  aperture  through  which  ih©  occipital  pn>- 
tru«(icin  take**  place  l§  usually  in  the  nuniiiin  line.  It  may  communieate 
with  the  }w}sterif>r  ftuitancl,  with  the  foramen  niair* 
niim,  or  with  tho  cleft  of  a  spina  bilida.  Tho  ncri|>- 
ital  hone  may  Ih*  divideil  in  the  m««diaii  lifi(\  or  mreiy 
it  may  Imj  ab^^it 

In  tho  na^frontal  form  (Fig,  ^M)  the  tumor  is 
u.HUally  at  the  root  of  the  noise,  a  little  to  one  i«id«?  of 
the  median  line.  The  alH*rtur«!  ifi  mo«t  frtHjucntly 
between  the  cribriform  plato  of  the  ethmoid  and  lh*> 
frontal  Umes.  It  may  Ik'  betwi«en  the  lat4*rul  )r-' 
of  the  froniiil  lK»ne,  causing  a  median  tumor, 
point  of  protruwion  may  al^  be  the  lateral  re^rion  of 
ibo  akull,  generally  alnjut  the  lateral  fontanel,  or 
alcxng  the  lint*  of  tlic  ituturc^;  it  may  project  into  th« 
mtHtth  or  the  pharynx.  Them*  anterior  ttimorp  are  timially  »nmlU  «l* 
though  hirge  cmea  containing  the  antifrior  Mm*»  of  the  bmits  hatv  biMi 
aacii* 

l*fae  theory  of  the  origin  of  thei^  malfomiatbni  whidi  ta  moat  widely 
anvpti'i]  U  that  they  are  f»r  '  .ii  of  intra-oterttu!  bydrocwplialtia, 
and  as  the  cranial  carity  i  •  hnied  by  the  deri*lri|n]iait  of  tlm 

boor»,  a  certain  portion  of  the?  bmin  ja  ktft  imtaide. 

/  ^tr     ■'  *riie  Inmor   i-*    .iI'-'  i^-    '-i-nj^'n- 

Mttal,  II  r  birth  it  fnnj  h    1 1_.   hm  rra**-^ 

u*ry  much  in  iiifu    A  typii^al  tumor  ia  rvmnd 
Aw\  claMir,  u-    "  '  '   *     1 :  it 

itMiiilly  pulaad  art; 

«luring  aeimmiiig  or  fortrd  in^ptratioti*  H  io* 
creaMfn  in  aiie;  partial  and  in  aome  cttaai  mm- 
pletc  reiloHJoci  h  poaaible^  bitl  thia  ta  asullj 
foUowvd  by  markrtl  i!isn*bral  fyrojttoitia,  etra  by 
convubbni.  Afti^  ]>artial  itdortion*  an  opesi- 
ing  in  the  ^ktdi  may  oft4*D  be  mailr  onL  Mirm- 
tvfdialtia  may  W  pncM^nt,  or  then!  majr  hi*  iinei|ciftl  deirdopniifit  of  tiie 
two  aiflles  of  the  head^ 

Thr  foHowing  diffprenttal  pointa  in<liciit«  the  nnwt  rhar^rlariatie 
faatnrea  of  the  thrc^  rarictiea:     In  iDcningocrii^  the  tofiiitr  ia  at  fifil 
t  ha#  a  amootb  surface; 

I,  perfect  traniiliicniry,  r.i  il 

II*  nirapletely  redncibfe;  comprcaaton  of  the  tamor  .  -^ril  ayrap- 
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toms;  the  skull  is  normal.  In  encephalocek,  the 
smooth;  it  is  rarely  pedunculated;  fluctuation  is  a^ 
lucent;  there  is  distinct  pulsation;  it  is  usual! 
causes  cerebral  eymptoms;  the  skull  is  normal. 
there  is  a  large  pendulous  tumor  with  an  irn 
face;  it  is  pedunculated;  translueency  is  rarely 
distinct;  it  is  irreducible;  pressure  rarely  causes  83 
lus  and  other  deformities  are  often  associated. 

The  occipital  tumors  are  usually  more  serioufl 
The  majority  of  cases  die  in  the  course  of  the  n 
death  resulting  from  meningitis,  convulsions,  or 
gocele  the  tumor  usually  grows  slowly,  and  ultim 
from  the  cranial  cavity;  but  gradual  thinning  of  tl 
place>  and  spontaneous  or  accidental  rupture  oci 
the  tumor  grows  slightly,  or  not  at  all.  Most 
hibit  signs  of  mental  impairment  or  other  evide 
diseaec. 

Treaimeni. — xVccording  to  Treves,  operation 
case  of  impending  rupture.  The  conditions  presi 
same  m  in  spina  bifida*  Meningocele  may  be  as| 
be  laid  open  and  a  plastic  operation  performedj| 
communication  with  the  cranial  cavity;  or  the  ski 
a  ligature  or  clamp  applied  to  shut  off  the  coi 
brain.  All  these  methods  have  been  at  times  si 
in  many  instances  is  followed  by  the  developm 
Encephalocele  is  to  be  treated  by  protection  and  co 
may  be  resorted  to  if  fluid  is  present.  In  hydre 
nosis  is  absolutely  bad  under  all  circumstances, 
lowing  statistics,  showing  tlie  results  with  and 
varieties  being  included;  Of  twenty-four  occipiti 
on,  three  recovered ;  of  thirty-five  operated  on  b; 
injection,  six  recovered.  Of  forty-six  frontal  t 
recoveries  in  thirty-two  cases  without  operatioD, 
fourteen  cases  with  operation. 

Microcephalus.— This  is  often  regarded  as  di 
cation  of  the  skull;  but  the  hypothesis  ie  certainb 
most,  if  any,  of  the  cases.  In  many  children  suf 
the  sutures  ossify  and  the  fontanels  close  much 
infants  of  the  same  age,  chiefly  because,  with  th 
brain  also  has  almost  ceased  to  grow.  In  mieroccp 
tion  of  the  skull  is  usually  due  to  arretted  growtl 
the  reverse.  The  reasons  for  the  development 
are  for  the  most  part  unknown. 
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It  li  well  known  thiit  there  18  not  an  invtriAbte  rektioii  lietwem  tiie 
sisse  of  ibc  hi*ArI  anil  the  size  of  thi?  bratn»  although  grnrrillj  the  two 
forrt^poiMl  If  the  tirrunifiTfiire  of  the  h«*ad  h  much  l»*4ow  the  i^erago 
fur  the  age  (»ce  introihictory  chapters) ^  and  relatively  much  l«ai  thm 
the  meaitunmietitji  cif  the  re$it  of  the  bidy,  mtero<Tphaltui  tmy  bo  Mmmmtd 
to  e]ri0L  Sachd  calb  attention  to  the  fact  that  the  cirenrnferenee  of  lilt 
liead  may  be  nearly  nornml  and  yet  the  oj<jM*ntial  conditions  of  micro- 
eephalug  exint,  owing  to  imperfect  development  of  the  anterior  part  o! 
the  brain. 

Hie  i^ymptonis  of  EuicrcK*ephiilu»  are  thoite  of  mental  drfieieney  and 
cerebral  paralysifi,  existing  in  all  possible  combinationt  and  with  variable 
degrees  of  severity. 

The  eiiaential  condition  in  microcephalus  being  an  arreai  in  the  dctel* 
opmcnt  of  the  brain*  it  is  not  difftcalt  to  iinderHand  why  tlie  op^falioii 
of  cranitH  tumy  ontv  thunght  prtinn>*ing  Imm  b4*t*n  generally  alMUidoneil. 
The  rc^ultt;  do  not  jn«itify  any  operative  meaduri!«  yet  propoaed  for  Ilia 
rtdiff  of  thi^H*  ciMtes. 

Congenital  Hydroeephalui. — ThcM'  case»  may  fairly  he  coaiitdered  as 
belonging  in  thi^  group,  although  they  are  dtscuM^l  el^ewhrre. 

Porenoephalna  (literally,  a  hok*  in  the  brain)  in  a  eonditiun  in  whirli 
there  is  a  large  depression  in  aonie  piart  of  the  brain,  but  with  sttrroujid* 
ing  i>arta  well  developed.  Such  deprewtions  may  involve  a  wbola  lobe« 
and  tbey  may  lie  deep  enough  to  reach  the  lateral  ventricleiL 

Poreocephalus  is  described  as  congenital  or  ac(iuirf4.  In  the  coo* 
genital  form,  the  defect  is  uiiually  found  in  the  anterior  or  toiddU  part 
of  the  brain.  The  origin  of  these  conditions  is  still  a  diapoled  quiatkli. 
They  are  pmbably  due  to  early  raacular  changea.  Childr^i  •tnuclimaa 
live  several  years  with  very  larp  '  '  *t.  the  qrniptoma  depending  npon 
the  m*at  of  the  lesion.    The  at^^  ^rni  of  porancaplaluf  is  itfoallj 

one  of  the  late  resulta  of  mertingestl  hemorrhaga.  Il  nmj  affect  oq«  iir 
hath  sidea,  Bu<*h  casea  preaetii  the  qrmploina  of  apoilte  pamljaia— 
nsually  diplegia.  In  all  caaea  witli  larfi  fatMUi  daCecta»  IIm  tpaioa  ia  BUad 
with  fluid. 


pAcm-^tENiKcms 


ParhvTiMTUfi^^iM.,  mt  (-i:1  itrrti.j:i.,ti  i^f  tfj#^  dura^  mater,  oreitre  boUi  a# 

ill   aCUtt*    ;in«l    a    rliTMhli     .IfM'il-** 

Ktuit  Paehymeninfitii, — ^Thi»  is  vrrj  rare  in  rhildiwL    Only  paehy* 

niu  it*  ;;itu>ral1y  includnl  itadar  tiii^  trrm,  an  acilla podqr* 

rna  diH-s  not  <m^  ur  alooo*  bat  laually  with  ml 

of  the  pta  mat^r  (taptoniaingitts).     Il  may  be  aaaociakd  with  dii 

or  injury  of  tho  boooa  of  tlia  akwU^  bot  ia  moal  frequently  aetm  in 
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ti«  'H  with  middJe-^r  dii^ea.^.  It  grnerally  b^ 
eMi  tot  iJie  itiflaJiitDattofi  tnaj  e^f^nd  to  the  iiu 
and  ta  the  piA  nrnUrT;  or  it  may  remain  circi 
nsli?  in  ttio  rormatiun  of  aD  aU^^^^  between  thi 
boDew 

The  iymptomi  of  acute  pachjinenlngitis  are 
the  pnicaw  i«  localized.    The?  are  then  nfiually  a 
esr  diEoane^  and  ane  tDdtstiiiguishable  from  thoi 
Till  fr*'fifrnf*ut  h  »tiir^ui»l. 

Chrome  Pichyiaeiumgitis.^Thi%  in  children, 
fertu  the  ionor  layer  of  the  dtira  mater  (pachymei 
ittwi  known  iii?  p^rn^ht-mfmbraTfom  and  as  hemorr 
or  kemaJama  of  the  dura  maler.  Tt?^  causes  are 
known.  It  ia  a  lather  rare;  condition,  being 
autopsy  in  children,  chiefly  cachectic  infants,  wl 
diseases. 

Two  classes  of  cases  are  to  be  distinguished— 
witiii*ut  £'xt**iLHivi*  lirmorrhages.  In  the  latter  gi 
thill,  tmn^lufTTit,  vnscular  membrane  lining  the 
dura.  It  may  Im^  only  a  delicate  film  which  can  be 
BB  ihivk  as  ofrlinarv  blotting-paper,  or  even  twiw 
meinbrtintr  ij^  of k*n  edematous ;  it  is  exceedingly  va 
have  very  thin  walls.  There  are  usually  scatt 
I  f^  and  there  mnj  be  a  few  of  larger  size.  Thii 
tie  iiiniT  iturface  of  the  dura,  but  in  most 
n verity  and  may  be  found  only  here; 
ihan  upon  the  other.  In  cases  of  lo: 
l)(^  arllu'sioMs  Ix'fwccn  llic  <liira  niul  ilie  pia.  \Mi 
have  taken  place,  (piite  a  diflCrent  ])allnil<tLn«al  a]i 
The  lesions  fonnri  in  one  of  our  cases  are  fairly  i\ 
six  niontlis  old,  and  the  synijjtonis  IkhI  existed  for  s 
was  hnl<^in<(  to  a  marke*]  deirrre,  and  tlic  sairitta 
were  He})arated.  A  tlnn  recent  clot  from  onc-ci; 
an  inch  in  tliickness  eovere<l  nearly  the  whole  of 
and  part  of  the  convexity  of  the  left.  1'he  entin 
at  its  convexity  and  has<'  hy  a  ])seiido-nienihrane  ( 
one-sixteenth  of  an  incli  in  thickness.     11ie  lirain 

111  cases  of  longer  standinir  partial  ori:ani/ati< 
seen;  in  more  recent  ones  the  hlood  is  ])artly  or  ei: 
saw  acute  leptomeningitis  with  a  ]>iirnleiit  exud; 
hemorrhagic  pachymeningitis.  In  (a-<s  where 
years,  there  may  l)e  partial  or  ewn  ((miiilele  ahsoi 
lowed  hy  the  fornnition  of  cysts,  c(.iisideraMe   iiif 


PACHYMKNINUITIS  72A 

of  iho  pia  with  (U*(H>sitH  of  hl(NNl  pipnoiit,  and  finally  atrophy  an<l 
srhTosis  of  the  cortex.  The  sounv  of  the  hemorrhafOi*  niay  Ik?  the  rui>- 
tur(>  of  a  HJngle  large  vessel,  but  more  frequently  the  blood  comes  from 
many  small  vessels. 

Symptoms. — These  are  due  to  the  hemorrhage,  and  not  to  the  inflam- 
matory process.  Until  hemorrhage  occurs  there  are  no  symptoms  by 
which  the  disease  can  be  recognized.  Thus  in  many  of  the  ceases  in  which 
pachymeningitis  is  found  at  autopsy,  its  existence  is  not  suspci'ted  dur- 
ing life.  The  occurrence  of  hemorrhage  is  sometimes  marked  by  vomit- 
ing or  convulsions,  and  usually  there  is  loss  of  consciousness.  It  may 
!)e  a  question  whether  the  convulsions  are  the  cause  or  the  result  of 
the  hemorrhage.  In  most  cases  they  seem  to  be  the  result.  They  are 
usually  gi»neral  and  repeate<l.  If  the  hemorrhage  o<Turs  slowly,  there 
may  l)e  stufxtr  without  (convulsions  until  nearly  the  end.  In  the  fatal 
castas  the  sympttans  generally  <*ontinue  from  two  ilays  to  a  week.  There 
are  dulness,  stujior,  an<l  finally  coma,  death  wvurring  in  coma  or  con- 
vulsions. If  the  hemorrhage  is  difTut^e — and  this  is  apt  to  be  the 
case — there  is  rigidity  of  all  the  extremities;  if  it  is  of  one  side  only, 
the  rigidity  afTints  only  one  arm  and  leg.  The  pupils  are  more  fre- 
quently contracte<l,  but  may  be  dilattnl  or  unequal.  There  is  diplegia, 
hemiplegia,  or  monoph^ia,  acconling  to  the  seat  and  extent  of  the 
heniorrhagi*.  The  respiration  is  slow  and  irn»gular  and  may  Ik?  of  the 
( 'heynt»-Stokes  variety.  The  pulse  is  slow,  irn»gular,  and  sometimes 
intermittent.  The  temin^rature  is  at  first  normal,  but  rises  slowly  until 
death  cH-<urs,  when  it  is  fnim  W)**  to  10:P  F.  Generally  the  cranial 
nerves  are  not  afTecte*!,  and  opisthot(»nus  is  abH*nt.  The  kiu^^-jerk  is 
often  oxaggeratinl.  In  castas  which  do  not  pn)ve  fatal — th«*S4»  U»ing  chiefly 
in  older  children — we  have  a  similar  oiiK't,  but  after  a  few  days  rtm- 
sciousnc>s  is  rcgainnl,  and  only  hemiplegia  or  monoplegia  n»mains. 
The  i-oursi'  of  the  paralysis  is  that  mh'u  after  meningi*al  hemorrhage 
due  to  other  causes.  Wagner  has  rej>orteil  a  ease  in  which  recurring 
hcinnrrlin;;fs  t«M»k  phur  at  intervals  of  several  months,  the  autopsy 
sh<»wing  «listiiHt  evidciM-es  of  !M)th  old  and  nn-ent  lesions. 

Pa(  livincniiigitis,  we  are  indiniM  to  U'lieve,  plays  a  ni<»re  im|H»rt«nt 
role  in  the  pnMliirtion  of  meningeal  hem<»rrhages  in  chihlren  than  has 
^'fiicrally  \**^*i\  a<'c<»nhMl  to  it.  From  the  fn»<piency  with  which  this  le>ion 
is  foniiil  as  a  cauM>  of  sudden  meningeal  hemorrhages  which  are  fatal,  it 
is  not  unlikriy  that  S4»nie  of  tlie  <-as4»s  whi«-h  n^'over  with  hemipU^gia  or 
ninhnph'tria,  may  Ih»  i]\\v  to  tlie  S4un»»  c«us«\ 

Th<'  |»r«»L'no«.i.H  tlr|N?iiN  ii|Min  tlie  aL'«'  <»f  the  patit>nt  and  the  extent  of 
thi-  h»'inorrh;ii:«'.  K\t«'?i'.i\»»  ht*niorrhat;«'<«  an*  n^nally  fatal  in  infant'V, 
hut  >iiiall  oij«s  an-  «»«'Moin  so,  for  th«'y  arc  nin*ly  at  the  bas*\  The  pn>g- 
nusis  of  tile  paralysis  in  casei»  not  t^Tminating  fatally  is  the  same  as 
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after  meningeal  hemorrhage  due  to  other  causes,  with  perhaps  an  added 
liability  to  recurrent  attacks. 

Without  large  hemorrhages,  pachymeningitis  interna  can  not  he 
diagnosticated;  and  it  is  impossible  to  differentiate  the  hemorrhagic 
cases  from  other  varieties  of  meningeal  hemorrhage.  It  is  important  to 
make  a  diagnosis  between  pachymeningitis  with  hemorrhage,  and  acute 
meningitis.  In  the  former  there  is  a  sudden  onset;  stupor  occur- 
ring early,  usually  on  the  first  day,  gradually  diminishing  in  cases  of 
recovery,  or  deepening  into  coma  in  fatal  cases;  localized  or  genenl 
paralysis,  also  occurring  early ;  there  is  no  fever  in  the  beginning,  and 
only  moderate  fever  at  the  close.  In  acute  meningitis  there  is  usually 
a  higher  temperature,  especially  early  in  the  disease;  coma  develops 
later,  and  rigidity  of  the  extremities  is  less  pronounced.  However,  when 
the  hemorrhage  occurs  in  the  course  of  some  other  disease,  a  differential 
diagnosis  may  be  impossible  without  lumbar  puncture. 

Treatment. — The  treatment  of  hemorrhagic  pachymeningitis  is 
symptomatic.  The  indications  arc,  to  relieve  cerebral  congestion  by  ap- 
plying ice  to  the  head,  to  allay  irritative  symptoms  by  the  use  of  bromids, 
and  to  keep  the  patient  perfectly  quiet. 


ACUTE  MENINGITIS 

Several  different  varieties  of  acute  meningitis  are  met  with  in  chil- 
dren. Cerebrospinal  meningitis  is  tlie  only  form  which  occurs  epidem- 
ically; but  this  is  also  seen  as  a  sporadic  disease.  It  is  due  to  a  specific 
organism,  the  meningococcus.  There  are  several  other  forms  of  acute 
meningitis  which  more  or  less  closely  resemble  cerebrospinal  meningitis 
clinically,  and  which  were  for  a  long  time  confounded  with  it.  Pneu- 
mococcus  and  influenza  meningitis  are  usually  secondary  inflammations^ 
but  sometimes  are  apparently  primary.  The  typhoid  bacillus  and  the 
gonococcus  may  cause  acute  meningitis,  but  very  rarely  in  children. 
Acute  meningitis  may  be  due  to  any  of  the  pyogenic  organisms.  This 
is  sometimes  spoken  of  as  "septic"  meningitis,  and  is  almost  invariably 
secondary.  Finally,  there  is  tuberculous  meningitis,  altogether  the  most 
common  variety  in  young  children  except  during  epidemics  of  cerebro- 
spinal meningitis. 

Some  idea  of  the  relative  frequency  of  the  different  forms  of  acute 
meningitis  as  seen  apart  from  epidemics,  may  be  gained  from  the  fol- 
lowing figures  which  give  the  num])er  of  cases  occurring  in  the  Babies' 
Hosj)ital  for  a  series  of  years,  the  diagnosis  in  every  case  being  made  by 
lumliar  puncture  or  ])y  aut()]>sy.  The  j)atients  were  nearly  all  under 
three  years  of  age.    The  organism  found  was  as  follows: 


CEREBROSPINAL  MEMKOITIR 

Tubercle  bacillus    157 

Pneumococriw    23 

Meninfcococcui*    (Nporudic)    24 

StaphylococcuH  or  trtreptoctxviw U 

Influensa  bacilliM   5 

Colon  bacilliu)   1 


727 


CKRKBROSPINAL   MENINGITIS 
{Epulvmic   MvningitU;  Ctrt-hroMpinal  Ft'rtr) 

Epidemics  of  <erel)rospiiiiil  iiieiiiii^^itiH  are  s<*p)irate<l  liy  quite  long 
intervals  and  (Mcur  witliout  any  assi^nalde  enUH*.  The  followiiif^  ehart 
(  Fi^.  \^'\)  represents  the  prevaieneo  of  the  disease  in  New  York  City 
during  forty  years.  But  little  was  seen  <»f  (MTehrospinal  nieninfritis  until 
the  epidemic  of  1872.  Since  that  time  a  certain  numlHT  of  deaths  from 
tills  cause  have  (HcurrcHl  each  year;  hut  there  have  Un^n  s<vn  aUmt  on<*e 
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City,  r«»M  Fnimr  Ykaiw,  pkm  1(N).immi  or  |*iii>t  i.ATii>M. 


in  ten  years  <*pidemics  of  "rreater  or  less  S4'verity.  Th«'  nio^t  imfiortant 
one  uas  that  of  11»(M-.'».  After  each  epidemii-,  for  two  or  thni»  yean«, 
the  di>rase  is  prexalcnt.  hut  it  iKi-urs  witli  gradually  less«*niii:r  fr«'<piency 
until  the  a\era;:e  in«  idi>ni*e  is  reac-lieil.  What  has  Im^u  wiid  «»f  New 
York  is  true  of  almost  every  larjre  city.  In  remote  country  towmi. 
epideniirs  are  (H'tn^^ionally  witn«^s«iK  an<l  after  pn»\ailin^  a  few  niontlw 
the  di«M'aM'  disap{H'ars  as  iuysteriou>ly  as  it  f-ame.  Kpiilemics  an*  usually 
siN'fi  in  the  wintiT  and  early  ^prin;r.  hi^^tin;;  for  s«»\eral  nnuiths.  p»n« 
enilly  rearhin;:  tlieir  hei;rht  in  Manh  or  Aj>ril  and  slowly  suhsidinf?  ma 
warm  weather  appnuK  hes. 

With  nfereiu-e  ti»  the  <auM'  of  epidemics  Very  little  is  known.  When 
the  di«»«-aM'  pre\ails  in  ritie^  it  <Hrnr»i  e«»|wi  ially  in  crow«liil  tenementi>, 
iH'in^'  relatiM-ly  infretpient  in  private  !ious4*s. 


mSKAaiB  OP  TIfE  KRRV0U8  SYJ 

Cerebrogpinal  Tnenirjgitij?^  hn^  imly  recently 
the  eotiimunicable  dij^enj^en.  In  a  series  of  obse 
New  York  Heflltli  Depart  me  nt  the  raeningococc 
nasal  Excretion  of  fifty  per  cent  of  the  cases  of 
during  the  first  two  weeks  of  the  disease.  It  wj 
niui'iiH  \n  ipu  per  cf-nt  of  the  persons  in  close  cc 
Flexner'ts  experiments  upon  monkeys  he  found  the 
muctis  after  animale  had  been  inoculated  by  wa; 
These  olipcr vat  ions  ind irate  that  the  nasal  mucosa  i 
infection  and  probubly  aleo  a  cliannel  of  eliminj 
conmmnicabiltty  when  comj>ared  with  the  comm< 
seeni^  very  flight.  Jn  fnlly  seventy  per  cent  of 
in  the  N«^w  York  epidemic  of  llH}-l-5^  but  one  pers 
affected,  althnng-h  no  effort  at  isolation  was  made, 
the  di^:t*nHe  to  originate  in  a  hospital  patient,  al 
cases  of  cerchrosfdnal  meningitis  have  been  until 
the  general  wards  with  other  patients.  Sporadi 
occur  after  epideniie.^,  and  qnite  apart  from  th 
cana\  and  it  is  very  exceptional  thjit  any  conne 
case  can  be  estaliliKhed,  About  fifty  per  cent  of 
ifpiind  meniTj^iti*^  o<eur  m  ehildren  under  five  ye 
per  cent  in  tlu»se  under  one  year.  The  youngest  < 
in  an  infant  six  weeks  ohh 

The  epccitie  organ i.^m  of  cerebrospinal  mening 
intracellnbirifi  of  Weiehselbaum  or,  as  it  is  now 
the  meningococcns*  It  is  present  in  the  menii 
oerebrospinal  fluid  obtained  by  lumbar  puncture,  j 
be  demonstrated  in  the  blood,  tlie  Iihilts  and  oil 
in  tlio  hirge  joints.  It  is  almost  invariably  foui 
within  the  leiu-ocytes.  It  is  decolorized  wlien  slain 
Outside  tlie  body  ilie  or<ranism  is  unknown. 

Lesions. — In  ei)i(bMnie  menin^niis  dcalb  niav  t;i 
tlie  ehan^xes  found  at  auio])sy  are  sli<:bt.  Tlu^re 
exudation  and  intense  byjxM'emia.  wbicb  is  doul)tI 
after  death  tluin  during  life.  The  eerel)ros]una 
mueli  increased  in  amount.  The  microscojje.  Iioan 
in  these  early  eases,  an  abundant  exuibition  of 
mater.  After  the  third  day  the  lesions  are  quit( 
volutions  appear  somewhat  flattened  from  ])ressur( 
the  ventricles.  The  inner  surface  of  the  dura  is  u 
congested.  There  may  be  thrombi  in  any  of  tlie  ( 
the  meningeal  veins  of  the  convexity.  There  is  an  • 
yellow  fibrin,  which  is  sometimes  very  abundant. 
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distributed,  but  is  usually  most  marked  over  the  anterior  lialf  of  the 
bruin  and  at  the  ba^H3.  In  Home  ca^es  it  ia  limited  to  the  ha>(e,  but  very 
rarely  limited  to  the  eonvexity.  There  ia  an  inereaw  in  the  quantity  of 
cerebrospinal  fluid.  The  ventricles  are  moderately  dii*tende<l  with  serum 
or  sero-pus,  and  their  walls  may  l)c  slightly  softened.  The  brain  sub- 
stance of  the  cortex  may  be  reddened  or  may  ap])oar  normal.  In  the  men- 
inges of  the  cord,  lesions  similar  to  those  of  the  brain  are  usually  seen. 
The  exudation  is  principally  up(m  the  posterior  surface,  and  may  extend 
throughout  the  entire  length  of  the  cord,  or  be  limited  to  its  upper  or 
to  its  lower  j)ortion. 

Microscopical  examination  shows  the  exudation  to  eonsist  of  fibrin 
and  pus  cells,  which  infiltrate  the  pia  mater.  The  superficial  layers  of 
the  <-ortc\  ill  the  iiitlamcd  areas  often  show  minute  hemorrhagi's  and 
very  marked  ccll-iiililtration.  Minute  absct»sses  may  Ik?  present.  Verj 
niarkc<l  degenerative  changes  can  usually  Ik*  demonstratiKl  in  the  nerve 
cells  themselves.  The  rvWs  of  the  neuroglia  are  also  afTi»cte<l;  they  are 
swollen  and  increased  in  number;  and  there  may  U»  proliferation  of  the 
e<inne<  ti\e  tissue  alM>ut  the  1»1(hm1  vi^ss^ds.  Changes  similar  to  those  just 
ih'scrilK'd  may  Ik*  found  in  the  cord,  but  these  are  less  frequent  an<l  as 
a  rnh»  much  less  severe  than  those  in  the  brain.  Intlammator}*  produ(*ta 
are  sometimes  prestMit  in  the  central  canal  of  the  cord  and  in  the  walls 
t»f  the  lateral  ventrich's  of  the  brain.  The  intlammatory  prtH'ess  fre- 
cpiently  extends  along  the  cranial  nervch,  esiM-<ially  the  auditory  and 
nptic,  and  this  may  result  in  otitis  or  choroiditis:  from  the  cord,  it  may 
extend  along  cither  the  anterior  or  jxistcrior  nerve  r<M»ts.  lVs<-ending 
d»'gencration  is  found  in  the  nervt»s  lM»th  of  the  brain  an«l  the  cord. 

In  patients  that  die  after  the  diM^ase  has  lastt^I  two  or  tlirn'  months, 
\\u-  later  re>nlts  of  thcsi'  lesions  may  U'  seen.  There  is  u*.ually  preH*nt  a 
rhronir  in«iiiiigo-eneephalitis,  S4»nictimes  dilTuH',  H»inetinie>  bN^ali/iMJ. 
riie  pia  niatir  is  ritiudy,  thickeiuMl,  and  frequently  adliereiit  to  the 
brMin.  Here  ami  there  are  s^rn  small,  yellow,  opatpit*  pat*  he>  uhi^h  are 
the  nsull  of  fatty  *  bango  in  the  cells  and  fibrin  <»f  the  exudate,  with 
•»omr  pr«»liferation  of  n»niu»<'tive  tissue.  The  lesions  are  usually  most 
marked  nt  tin*  bax-,  where  the  thickening  of  the  ineniiiL'^^  and  the  ad- 
lie-mii*  may  bad  tt»  the  dcNelopmeiit  «>f  a  Hs-iindary  hsdnMepbalus. 

In  ra>e'»  wbirii  liaxe  lasted  a  inueb  longer  time  \ery  markol  ebange> 
are  fuimd  in  liie  brain  siibstam-e.  There  may  W  gi'iierali/«-«l  ni«-nin- 
L'eal  adhesions,  with  a  ditTuM*  ci»rtii*Hl  atrophy,  but  mon*  fre<pieiitl\  tb«'re 
ar*'  area**  of  *«  liro^.j-.,  esin**  iaily  over  the  frontal  and  ti'iiijHiro'.pbi'noidrtl 
1m1h«..  with  wliitb  tijere  are  almost  always  a^MH-iatt^l  marki^l  deM^t^ndin;: 
•  !•  j»  III  rat  i\e  I  liaiiL'»-^  in  the  i-«»nl.  .^ueb  IiH^ions  are.  of  i-ourM*,  |)«>rnui- 
I.I  lit.  ami  seri«ni«>ly  mttrfi-re  not  only  with  the  functions,  but  also  with 
the  growth  and  dt>\elopment  of  the  brain. 
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The  ItAsions  and  their  clFcLts  arc?  wtll  illustrated 
who  died  six  montlis  after  an  attat^k.  She  was  i 
four  and  a  half  years,  and  had  a  typkml  attack  of  n 
geverity.  Convalesi-eiiee  waj^  slow,  hut  at  the  end  o 
was  perfect  in  everything  but  her  mentail  eonditii 
notlihig  whieli  she  had  previously  learned  in  the  ki 
had  been  an  exeeptionidly  bright  pupil.  Her  mij 
was  dull,  listless,  and  her  fare  had  a  vacant,  idi 
Bpecial  senses  seemed  nimfTeeted,  and  her  speech  wj 
during  an  attaek  of  convulsions.  At  the  autopsy  tl 
thiekened  and  adherent,  while  in  the  cortex  wjj 
changes  of  a  general  encephalitis.  ■ 

The  viseeral  lesions  most  fref|uently  found  in 
are  polnionary.  There  may  be  lobar  or  bronchop 
lungs  may  be  found  the  same  organism  as  Ln  the 
eratiun  of  the  liver  and  kidneys  is  also  frequent.  Tl 
dom  alTe<:ted.  Oeeasioiially  suppurative  inflammatit 

Symptoms. — The  symptoms  of  cerebrospinal  m 
essentially  in   the  8|Jora<1ic  and   epidemic  eases, 
severe  forms  of  the  disease  are  seen  in  the  latter, 
into  several  quite  distinct  groups: 

1.  Hypfr-atrule  Form. — ^Cases  of  tliis  kind  are 
an  epidemic^  and  usually  occur  at  its  height.  Th( 
the  course  short  and  intense,  and  death  may  take 
to  thirty-six  hours.  The  ff)I lowing  case  il lustra t^i 
girl  of  ten  years  was  well  enough  at  2  r.M.  to  car 
a  dozen  city  blocks.  Returning  home,  she  eompb 
ache,  vomited  frequcjitly,  and  was  so  weak  that  sh 
bod.  In  a  few  liours  she  passed  into  deep  coma, 
and  died  at  11  p.m. 

The  earliest  symptoms  are  usually  iidense  heac 
of  voniiting,  and  very  higli  fever.  There  is  grea 
nervous  symptoms  increase  so  rapidly  that  in  a 
may  Ltecome  comatose  and  death  occur  in  a  sliort  ^ 
ture  rises  rapidly  to  V}*i°  or  10 1"^,  sometimes  to  10» 
spots  may  be  discovered  over  the  face,  chest,  or 
usually  no  rigidity,  but  rather  general  relaxation 
in  most  cases  rapid,  but  sometimes  slow  and  irreg 
is  usually  irregular  both  in  frequency  ami  depth. 

The  symptoms  ap|>ear  to  be  due  to  two  factor 
infection,  and  tin*  rapid  accumulation  of  cerebr 
coma  with  eventual  resfiirat^^ry  paralysis.  Usua 
are  present,  but  the  second  one  seems  the  more  h 
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tif  tljig  view  IB  the  striking  iii/feqoent7  of  ramm  of  tiiui  type  to  in- 
ianU  with  an  open  fout4itiel.  HhouKl  the  |>atietit  survive  the  fiolenct 
uf  the  tiiiiii*t,  a  [H'TuhI  of  rcmi  tioii  oecyriit  and  after  a  Jay  ur  imu  the*  dia- 
mut*  foUow»  the  T*?guJar  L^uurse. 

H.  Vtmai  Form. — In  this  ali^o  the  otiMi  ta  gi*nerally  ahrapt«  bat  not 
m  violent  aa  in  the  rmnei  juiit  demrititHl.  It  ma)'  he  markeil  b;  intcnaa 
hfadiit'he,  vomttin^^  it>nviil»inu«i,  dt^liriumi  thilli-^  and  fefcr  with  K^naral 
hv|NTt^the?*ia  and  rigidity.  Tlie  initinl  tem[)t^niturt«  i«  fmui  101*  to 
lUI*^  F.  Opiittbotonu^,  with  .levore  fiain^^  in  the  liack  of  the  neek  an«] 
along  the  Rpine,  and  j^*neral  mu^kular  rigidttj  are  lutaally  preiecit. 
There  i*  »>ften  ii<tive  deliritim,  hnX  rarely  ^tujMtr  nr  fvmui.     The  ptib^ 


fi^. 


ta  generally  rapid,  1^0  to  ItV),  and  iometinfli  imir«lar*  Ybe  rtcpiim- 
lion  ii  often  filightly  irregular,  and  it  may  he  rapid  or  #low.  The  rmp- 
tion  ia  not  w>  f rvf|nently  aeisi  aa  in  tlte  very  acute  naea^ 

A»  the  di«eaae  pmgreawa,  tha  nenroua  ^ym^f^mm  aflHi  cbaiigt  but 
tittle  from  day  to  day  for  two  or  threa  weeloL    They  an?  mainly  of  the 
rmalcmte  cMirimn,  axtmni!  bypawliiaiia.  It  ^  1 

r  V,    Tlw  poKtnre  (a  quite  dtarnelariitie  (Pig.  l^ « 

iof  to  the  opijftholotiiii  the  child  can  not  lie  npon  the  haek.  but  rwt« 
Qfion  the  iiid«\  vtlh  arrhni  ppinr  and  nvrk.  and  gi^rr  '  •>»  of  the 

SKlfiftDitiea.     Then*  ia  a  rather  rapitl  Icwa  in  weighty  «*!  ncnaiiug 

proatrationt  and  a  weak,  rapid  pttbe.  The  bnwek  are  Utfitalty  conftipated* 
From  time  t'  V#  of  vomiting  o<^iir.     In  many  caaea  ther 

eooiiderable  fretli  ng*    Thr  ilnration  of  tbia  torai  nf  the 

ea«e  withnat  ifierifir  tn»itment  b  fnim  thmt  In  tix  wecka.  The  eourpe 
ia  often  marked  by  periocb  of  rBOUaaioo  and  elaciiflMittoii*    II  ifwtfery  i# 
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to  take  place,  the  temperature  gradually  falls  to  normal  and  often  al 
times  it  is  subnormal. .  The  mind  becomes  clear,  and  one  by  one  tk 
nervous  symptoms  disappear,  the  muscular  rigidity  being  uBQally  tk 
last  to  go.    Convalescence  is  always  protracted. 

In  cases  ending  fatally,  the  patient  usually  passes  into  a  deep  stapor 
or  coma,  with  extreme  prostration,  a  slow,  weak,  irregular  pulse,  ahalkf 
respiration  of  the  Cheyne-Stokes  variety,  sunken  abdomen,  general  re- 
laxation, and  death  occurs  from  exhaustion  or  from  bronchopneumonii. 

Occasionally  the  attack  is  much  prolonged,  the  fever  and  til  die 
active  symptoms  continuing  from  eight  to  twelve  weeks.  Emaeiitioo 
sometimes  becomes  extreme,  and  with  a  few  nervous  symptoms  may  con- 
tinue long  after  the  fever  ceases.  In  infants,  death  is  often  due  to 
marasmus.  While  a  fatal  outcome  is  more  frequent  in  these  prolonged 
cases,  a  few  recover  completely,  even  when  marked  symptoms  have  listed 
for  eight  or  ten  weeks. 

3.  Mild  Form. — Especially  toward  the  end  of  an  epidemic,  and  some- 
times occurring  sporadically,  there  are  seen  cases  which  in  their  oniet 
and  for  the  first  two  or  three  days  resemble  those  just  described;  bat 
instead  of  running  the  usual  course,  the  fever  and  the  nervous  symptomi 
subside  rapidly  and  convalescence  is  established  early. 

4.  Chronic  Form. — Owing  sometimes  to  the  extent,  sometimes  to  the 
position  of  the  lesions,  the  disease  does  not  subside  at  the  usual  timfe, 
but  nervous  symptoms  continue  after  the  temperature  and  most  of  the 
other  constitutional  symptoms  have  passed  away.  These  cases  are  chiefly 
of  the  basilar  type,  and  often  lead  to  the  development  of  chronic  basilir 
meningitis  with  secondary  hydroceplialus.  They  are  more  fully  con- 
sidered in  a  later  chapter. 

Onset. — One  of  the  most  striking  features  of  this  .disease  is  the  ib- 
ruptness  with  which  it  develops.  Occasionally  there  are  indefinite  symfh 
toms  for  a  day  or  two  before  active  symptoms  begin ;  but  in  the  greii 
majority  not  only  the  day,  but  the  hour  of  the  onset  is  definitely  marked. 
The  most  frequent  initial  symptoms  are  the  simultaneous  occurrence  of 
severe  headache  and  vomiting,  followed  by  high  fever  and  marked  proe- 
tration.  The  vomiting  is  usually  repeated,  projectile,  and  has  no  relation 
to  meals.  Convulsions  occurred  in  the  beginning  of  thirty  per  cent  of 
our  cases.  Occasionally  a  decided  chill  is  seen.  After  twenty-four  houis 
acute  general  pains  and  hyperesthesia  are  usually  present,  together  with 
rigidity  of  the  muscles  of  the  ne(*k  and  extremities,  giving  rise  to  opis- 
thotonus and  muscular  contractions. 

Skin. — Eruptions  upon  the  skin  vary  much  in  frequency  in  different 
cases  and  in  different  epidemics.  The  most  characteristic  one  is  the 
aj)pearance  of  small  punctate  hemorrhages,  resembling  flea  bites;  they 
are  not  numerous,  but  may  be  found  on  almost  any  part  of  the  body. 
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nioHt  frequently  upon  the  extremitiiH«  the  u|>p(*r  |>art  of  the  thest.  and 
ncM'k.  In  our  experience  they  have  Uvn  pn>si*nt  in  about  fourteen  |)er 
ci*nt  of  the  cases,  ^k)metime8  largi*r  heniorrhagcH  an»  present.  We  have 
twice  w»en  a  very  extensive  purpuric  eruption  with  hemorrhagic  an*as 
from  half  an  inch  to  three  inches  in  diameter  over  the  fact\  buttcK'ks,  and 
extremities.  This  eruption  l)elon>;s  to  the  early  8ta>;e  of  the  disease 
and  is  rarely  visible  after  the  third  or  fourth  day  unless  unusually 
extensive.  In  some  cases  a  general  erythema  is  present;  in  others,  an 
eruption  closely  resembling  measles.  Ilerpi^s  upon  the  li|)s  and  fact*  is 
common  in  older  (*hildren,  but  is  rare  in  infants.  Ik>d-sores  are  very 
common  in  protracted  cases.  Thev  are  found  over  pressure  |K>ints — 
the  triM-hanter,  the  malleoli,  and  the  side  of  the  head ;  in  several  instance's 
the  ear  has  be<»n  the  part  affected. 

\rrvouM  SyMtem, — Headache  is  a  friKjuent  initial  symptom  and  is 
usually  severe;  it  is  more  often  fnmtal  than  elsewhere,  and  may  be  asso- 
cint«Kl  with  vertigo.  Then»  are  acute  pains  in  the  back  of  tlH»  nwk,  along 
the  spine,  and  markiHl  general  hyiHTcsthesia,  which  is  often  so  intense 
that  any  movement  of  ilu*  UhU  caunes  agoni/ing  cries.  This  is  one  of 
tlit>  nu»st  striking  symptoms  of  the  dis4*ast*,  and  may  (*ontinue  thn>ughout 
the  acute  stage.  The  mental  state  varies  much  in  different  cases.  De- 
lirium is  fnK]uent  in  the  early  stagi*  of  the  si^vere  fonn;  it  is  usually 
active,  sometimes  nmniainl.  After  delirium  dulness  or  apathy  ensues, 
giving  place  to  great  irritability  when  the  [mtient  is  disturbed.  C^on- 
vulsi(»ns  are  ncit  unt*i>mmon  c>arly,  but  are  seldom  repeated  in  the  course 
of  the  disi'ase  or  toward  its  close.  There  is  rarely  continuous  stupor  or 
dci'p  coma  ex(*ept  toward  the  end  of  fatal  cases.  In  many  cases  with  high 
t4ni|H*ratun*  and  quite  s(>vere  symptoms,  after  the  subsiden(*e  of  a  short 
I'arly  stag<»  of  excitement  or  delirium,  the  mind  renmins  p€»rfiH»tly  clear 
thniugbout  the  attack.  In  tlu^se  circumstances  an  ernmeous  diag- 
nn>is  is  «iftcn  made,  particularly  if  th«»  physician  has  ni)t  4)l)S4»r^*e<l  the 
iji<»'  from  tb«»  lM»ginning. 

Tniiir  .Kpji>m  of  tilt*  various  mus4ular  gnmps  is  (»iir  of  the  most  char- 
in  tiri«.tir  frjiliins  of  this  dis<*aM*  and  is  seldom  al»s<Mit.  Like  the  by|H»r- 
»-!ln'»i;i  it   is  iHT'ii'^ti'nt.     The   ri^riility  and  contraction  of  the  mus4*lt>s 

•  •f  the  n«'«  k  and  back  product*  <i»r\ical  or  general  opisthotonus;  ccrvii-al 

•  •]*i-tli<>tnnico  i<^  nio>t  niarkiil  Mitli  b>ions  cbi«*tly  at  the  lias«\  and  may 
In-  u  ant  ill;:  in  the  rare  i  aM»s  when  the  b^sion  is  alm<»st  cntin»ly  at  the 
««'i.\i  \it\.  Tmhh-  -^pa-^rn  of  the  cvtrcmitits  usinilly  causts  general  tb*xion 
«.!'  thr  tliiL'h-.  hi:^.  aii'l  arrn^i.  Ijitc  in  the  iliM»aM»  this  may  U»  replact*<| 
h\  tunij»hte  «\t«i»^ioii  tif  the  lower  e\tn*niiti«*s  with  dn»ppini;  of  the 
f«»t.  The  tfiih  nniM  iilar  spa**m  gi\es  ri^*  to  Kerniir's  siini,  viz..  inabil- 
it\  ti»  «\t»  ritl  thf  hi:  uhiMi  the  thi^fb  is  tb-xeil  u|kon  the  UmIv.  In  young 
ihihlnii   oiii-  >hould   not    phic<'   Uh\  miu  h   de|ii>nden<t>  upon   this  sign. 
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While  rarely  wanting  in  cerebrospinal  meningitis,  it  may  be  prese&t 
in  other  conditions.  Brudzinski's  sign  is  frequently  present,  but  Dot 
diagnostic.  Muscular  rigidity  is  one  of  the  most  constant  symptoms  tA 
cerebrospinal  meningitis  and  one  of  the  last  to  disappear.  It  may  be 
absent  in  the  early  stage  of  the  hyper-acute  cases,  and  very  late  in  ftUl 
cases,  when  there  may  be  general  relaxation.  Other  nervous  symptonu 
frequently  present  are  ankle  clonus,  muscular  tremor,  especially  of  the 
hands,  and  paralysis,  which  may  be  facial,  monoplcgic,  or  hemipkgie. 
Early  in  the  disease  the  knee-jerks  are  usually  increased ;  in  the  latir 
stages  they  may  be  lost. 

Eye  and  Ear. — The  pupils  in  the  early  stage  are  generally  contracted; 
toward  the  close  they  are  usually  widely  dilated.  Ocular  paralyses  •« 
not  so  frequent  or  so  marked  as  in  tuberculous  meningitis.  The  mm 
is  true  of  the  changes  in  the  optic  disc,  although  these  vary  much  in 
different  epidemics.  There  may  be  congestion  of  the  fundus,  retinitifl, 
or  optic  neuritis.  In  some  epidemics  such  changes  have  been  obserfed 
in  fully  half  the  cases.  In  that  of  1904-5,  in  our  hospital  cases,  tber 
were  rarely  seen,  and  then  were  but  slightly  marked.  Conjunctintis 
is  frequently  present  and  may  be  severe.  There  may  be  choroiditis 
and  sometimes'  complete  destruction  of  the  eye,  but  usually  this  is  uni- 
lateral. In  most  epidemics  the  ears  are  more  frequently  affected  than 
the  eyes.  Early  deafness  may  be  due  to  a  lesion  of  the  auditory  nerre. 
is  generally  bilateral,  and  often  permanent.  Acute  otitis  media  occnis 
as  a  complication,  and  the  meningococcus  is  occasionally  found  in  the 
discharge.  Permanent  deafness  is  sometimes  due  to  changes  in  the  audi- 
tory nerve  or  in  the  brain  itself. 

Fever, — This  disease  is  usually  attende<l  by  high  fever,  but  the  cune 
is  apt  to  be  an  irregular  one  and  sliow  wide  variations.  The  temperature 
is  nearly  always  high  at  the  onset;  in  the  hyper-acute  eases  it  imt 
reach  100°  F.  or  higher.  The  usual  range  during  the  disease  is  from 
100°  to  105°  F.  (Fig.  95).  Sometimes  it  is  steadily  high;  not  in- 
frequently a  few  days  after  a  sharp  acute  onset  it  falls  nearly  or  quite 
to  normal  and  remains  there  for  several  days.  Cases  seen  in  this  afebrile 
period  are  most  difficult  of  diagnosis.  This  stage  may  be  followed  by 
another  sharp  rise,  and  afterward  continuous  fever.  Periods  of  remi^ 
sion  and  exacerbation  in  the  temperature  are  seen  in  a  large  proportioH 
of  the  prolonged  cases.  Often  it  becomes  subnormal.  The  temperature 
may  bear  no  relation  to  the  severity  of  the  other  symptoms.  Its  course 
is  greatly  modified  by  the  serum  treatment. 

Respiration  is  disturbed  very  early  in  the  disease,  when  it  is  often 
irregular  and  may  be  slow  or  rapid.  Throughout  the  greater  part  of 
the  attack  it  may  be  nearly  normal.  Occasionally  it  is  of  the  t}T)i«' 
Cheyne-Stokes  variety. 
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Pulgt, — Ti  nt  the  grontif  '   v  ^liiMttia  the  pubo  - 

In  the  early  t^t  i  often  weak^  h  h  im^inilAr*    Thr 

frequency  in  young  children  in  from  130  to  150*    A  »low,  irregialar  pulM 
IS  <H  I  ^hionally  ^ci*n  late  in  the  diieaie  in  patients  who  are  in  d^ep  eonuu 

jihMfii.^X  liHUKH^tii^iii  in  present  in  nearly  ill  euni.  Tho  mtwrMgt 
ia  from  25,000  to  40,000.  The  incrttue  it  chiefly  in  tli^  putymorpliti* 
nuclear  celln  which  usually  form  fr^tu  HO  to  95  per  cent  td  Iha  ko- 
cocytea.  Bltiud  cuhun*»  made  early  in  the  dtaoaaa  have  in  ioiAit  ra^ri 
ahown  the  preaenee  of  tiie  charaeteriMic  ori^utam. 

Digfsiive  Syshm, — Vomiting  i«  one  of  the  moat  frequent  pyihi  t  - 
of  onsc^t  but  rarely  perwi^ta  throughout  the  attack*    Late  in  Ibt*   n  * 
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rved.  On  account  of  the  lorn 
stupor,  the  gn*atr»t  difficult Y 
ti.    In  young  i^ildn^  gaiagv 
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tungue  is  cusiled+  lii .,  ^ , 

pm^iortion  of  canes  Jaundice  haa  l» 
of  appetite,  great 

ia  tiftcn  cjiperiiniix  .       .,,.,„  .,.    .  , ,. 
b  much  morv  aattafactory  than  rectal  fcrdmg.    Early  tn  the  dijtaae  the 
ia  aaturaL    In  the  late  ^ta^  it  ia  often  rery  mtich  retrmc^ciL 
(Tiniinrf  ATtt^nfioft,— Tliia  ia  impainid  in  nearly  all  caa««.    There  ia  a 
%e  waattng,  gmiter  than  vnold  hm  eiplatned  by  the  dtatarhanny 
dIgaitkiiL    In  the  ^1  imaea  it  may  he  attivnie;    Infanta  and 

g  ehiMrrn  uften  ti..        ..anition  or  maraaoraa  long  after  tK«.  «.  #.«<« 
aymplfinia  of  the  diaeaao  have  anbaided. 

Other  t^mftmm  of  importance  are  the  teoae,  hitlging  foutaiMl«  in 
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ill  fail  ti?  Tiiruly  abBent  early  hi  the  attack,  but  a| 
wasting  stage;  iiKxintiiienfe  of  urine  and  fece 
are  very  frequent  and  often  overlooked;  occaa 
nnc*  of  the  larj^e  joints  is  seen* 

Course^  Duration,  and  Termination.— Exc 
cases  in  wliieh  death  oeeiirs  very  early,  the  nsiml  ^ 
toms  in  eases  not  treated  with  sernm  is  from  thrt 
eases  recovering  wit  hunt  8cruni,  the  disease  laste 
three  per  cent;  in  fifty  per  cent  it  was  five  week 
protracted  eases  terminate  favorably.  We  havJ 
completely  after  84  days  of  fever,  and  another  i 
the  prctlonged  eases  arc  marked  by  periods  of  exm 
Not  until  the  temperature  has  been  normal  for 
has  become  clear,  and  (be  bypcTosthcsia  and  rigk 
pcarcd,  can  we  consider  convalescence  as  ostaldis 
and  it  may  he  many  months  before  the  child  is  c 
rceciving  scrum  treatment  Ihc  average  duration  c 
the  first  injet^tion  was  11  days.  | 

In  fatal  cases,  death  may  come  early  froni 
heart  failure.  It  may  occur  in  the  middle  per 
most  frefjncntly  pneumonia,  or  the  terminal  »iiig 
seen  witli  extreme  wasting,  and  finally  death  fron 

Complications  and  Sequelae. — The  chief  ex 
monia,  otitis,  conjunctivitis  or  choroiditis,  and  bee 
and  arthritis.  Hequelae  are,  unfortunately,  ver} 
be  perfect  recovery  so  fsir  as  physical  functions 
child  be  left  mentally  deficient.  In  some  cases 
as  not  to  he  evident  for  several  months  or  eve 
mental  faculties  are  entirely  lost.  There  may  i 
paralysis — strabismus,  facial  paralysis*  monopleg 
gia,  and  often  contractures,  whieh  are  sometimei 
be  pernnment.  The  acute  atta(  k  may  be  follower 
with  hydrocephalus.  Deafness  is  quite  conrnion 
and  deaf -mutism  is  not  an  infrequent  result  in  3 
ness  is  not  so  cominon  and  is  usually  unilateral.  , 
may  develop. 

Prognosis. — The  mortality  is  usually  higlier  i 
the  disease  occurs  sporadically.  It  is  nsunlly  g 
an  epidemic  and  lower  at  its  close.  The  avera^ 
serum  treidmcnt  was  about  70  per  tent.  We  kn 
ileuMc  in  which  the  mortality  was  less  than  50  pei 
(lt)05)  of  the  New  York  epidennc,  of  1,7SU  rase 
partment  of  Health  the  mortality  was  7Cy  per  cec 
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ill  our  h(»ripital  wards  in  the  8anie  epidemic  the  mortality  wan  80  per 
(t»nt,  nearly  all  these  (mtients  Inking  under  thrtv  yiMin*  of  age.  Of  24 
i'AM*s  under  one  year  oidy  one  reeovennl.  Of  the  eases  seen  in  private 
practiee,  largely  older  eliildren,  tlie  mortality  was  50  |H»r  cent.  N«ine  of 
these  had  serum  treatment.  Not  all  of  those  who  do  n(»t  die  are  to  In* 
eIass4Hl  as  nH-overii»s,  for  in  fully  25  jht  C4»nt  w»rious  Mnpirlae  n^niain. 
The  nvults  with  htuui  are  refernnl  to  under  Tn^atment. 

Biagnoiii. — Lumlmr  puneture  is  the  only  aeeurate  means  of  diag- 
nosis we  |M»ss4^s.  liy  it  we  can  noi  only  diiferentiate  meningitis  from 
other  disease's  with  nervous  symptoms,  hut  ean  distinguish  this  fnmi 
other  varieties  of  meningitis.  Furthermore,  this  is  |Mts>ihle  very  early  in 
the  disease.  With  pro|H'r  priH-autions  it  is  praetit-aliy  fn»e  from  dangiT, 
and  it  should  In?  emplovtMl  whenever  meningitis  is  sus|KH'teil.  The 
pHKiMlure  is  not  dirtuult,  hut  the  ttnhnie  is  im|M)rtant.^  The  quantity 
t»f  tluid  which  may  Im»  n*mov(^l  at  one  time  varies  from  a  few  dro|>s  to 
thnr  or  four  ounces.  During  the  first  day  or  two  it  is  usually  slightly 
cloudy;  nmu'times  it  is  very  turbid  and  it  nuiy  Ih»  thick  and  purulent. 
As  the  dis4'asi»  pmgressi's  the  pus  cells  gradually  diminish,  and  in  fa\i»r- 
ahle  cas«'s  disap)N>ar.  hut  Piay  rcap|H»«r  with  an  exaM»rlMitii»n  of  the  symp- 
toms.   TIhs**  chang«»s  are  much  m«Mli(iiN]  l»y  s<»nim  injtHtions. 

The  pn»s<»n<-e  of  many  leuc-<H-ytes  in  the  <t»n»hrospinal  fluid  indii-ates 
meningitis,  which  may  \h*  due  to  the  nicninpK^H-cus,  but  also  to  the 
pneumo<-<Kcus,  the  intluen/a  Imcillus,  the  staphybK-^KTUs,  or  the  strepto- 
ciMcus.     The  variety  <'an  Ik»  determiniNl  only  by  micnhkMpi(*al  examina- 

'  Puncture  nhould  not  be  atteiupte<i  with  an  onUniiry  surgical  exploring 
ncHHllf*.  hut  with  the  special  lumbar  neetllc  devi2«inl  by  Quincke.  This  is  merely 
a  fine  tr(M*ur  nnd  cannula  and  is  made  stronger  than  an  exploring  needle,  whi^ 
may  brrak.  Tlic  child  is  placed  upon  the  right  itidc  with  the  thighs  tightly 
flt'NiHl  :ir:iiti>t  the  .nlxlomcn  to  w^piinite  the  i*pin<'s  and  laruin.'ie  of  thr  vcrti4>me 
a«  miirh  .'IS  p<mble.  The  point  cho«»n  for  puncture  i^  in  the  mctlian  line  Yh^ 
twi't'n  the  thin!  and  fourth  himlmr  vertrhrae.  Tl»i«  in  on  a  l«'vi»l  with  the  hit'h- 
i"«t  part  of  fhi*  il::ic  crrst.  Tlio  j«trirt«-i  B.^p  '*  !•«  rr<|U'mi.  Tlic  !«kin  i«hnuM  \» 
rh-ariMvl  urnl  paint«'<i  with  ioclin  and  the  ncr*Hc  t^oiloil.  Tlie  p:un  l<  no  rrrnti*r 
than  from  r\p|oritf»n-  ptinrttim*  cl-rwhrre.  No  nno^thrtic  'v  nrcr^«ar>'  for  in- 
fant**, hilt  •^onu'tinit'**  in  r»Nniin*<I  for  ohh»r  n**  I  c«p**ciallv  jirn««itive  or  n«*r>'oii« 
rhiMr*  n  )itiI«  -v  th«\v  arc  coniatort*.  I,(^al  nm»  thr*!<ia  mav  l>e  emplovnl  or  a  frw 
ulnfT-j  tif  ililMmfonn  givr»n.  but  idwnvst  with  cai!tion.  for  the  eombinoil  nhork  of 
tin-  I'liiMtun'  an. I  thi*  rhlofofomi  \n  !iom«'t;mr««  con?<M«Td)lr.  Tlie  child  i>h<»uld 
\m-  rli»'«I\  u  itrhiMl  for  at  h^ft  fift<f'n  minutr-*  nftor  the  ptmcture  is  made.  The 
canal  i**  riarli««I  at  th»'  i*«pth  of  ahotit  one  inch.  Tlic  trocar  i§  now  withdmwn 
anil  tl»»'  !lunl  u««ii.»IIy  flow?*  fn-«*ly  throurh  the  cannula.  j^HM'timm  spurting  forth 
«*iin»^  «Ii*t:in«v,  ouiiiK  to  Inch  pn*?»*urr.  A  dr>'  pum-ture  i*  grnrrally  due  to  the 
fut  that  tl»o  Canal  ha?*  not  Ix^n  cntrntl;  jioint'tiini-*.  Ihimum*  th«*  exudate  is  t<io 
th:«  k  to  How  thriMifrh  th«*  Miiall  n*-*'*!!^,  c»r  th«'  n«t  !!«•  in  iv  U»  pluise«*«l.  Raii(ing 
th«  patit-nt  to  a  Mttinie  iHitrn*  u-ually  rat:**-,  a  fn-«  r  rt«»u,  as  iltw^  alj^o  flt*xing 
th«    htail  U]Hin  the  ch«-i«t  if  opb-thotunim  u  fxtrenie. 
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tion  of  stained  smears  from  the  sediment  of  the  fluid  obtained  tfta 
standing  or  after  centrifuging,  and  by  cultures,  which  should  be  made 
immediately  after  the  fluid  is  withdrawn.  In  cerebrospinal  meningitk 
diplococci  are  found  within  the  pus  cells  and  some  are  also  free  in  the 
fluid.    The  organisms  are  usually  numerous. 

The  diagnostic  value  of  lumbar  puncture,  when  properly  performed, 
is  very  great;  not  only  are  positive  findings  conclusive,  but  early  negame 
findings  almost  certainly  exclude  meningitis.  Exceptional  eases  a^eo^ 
casionally  met  with  in  which  early  punctures  give  a  clear  fluid  and  no  or- 
ganisms are  found ;  a  few  days  later  the  fluid  becomes  turbid  and  orgnn 
isms  are  abundant.  The  meningococcus  may  persist  for  a  long  time.  la 
one  of  our  cases  not  treated  by  serum  it  was  present  on  the  ninetieth  dij. 

The  diagnosis  of  cerebrospinal  meningitis  by  symptoms  alone  preseoti 
peculiar  difficulties  at  the  beginning  of  the  attack.  The  most  valuiUe 
early  symptoms  for  diagnosis  are,  a  sudden  onset  with  intense  headache, 
vomiting,  high  temperature,  prostration,  the  petechial  eruption,  marked 
rigidity  of  the  neck  and  extremities,  with  hyperesthesia,  great  irritabilitr 
or  early  stupor.  T^ter,  three  symptoms  are  rarely  wanting— per- 
sistent hyperesthesia,  muscular  rigidity  of  the  neck  and  extremities, 
and  fever.  Kernig's  sign  is  seen  in  other  conditions  and  is  not  diagnostic. 
The  spinal  symptoms  are  more  to  be  relied  upon  for  diagnosis  than  tie 
the  cerebral  symptoms.  The  mind  in  some  cases  remains  perfectly  clear; 
in  others  there  is  delirium,  but  seldom  continuous,  deep  coma. 

At  its  beginning,  cerebrospinal  meningitis  may  be  confounded  with 
pneumonia  or  other  diseases  with  cerebral  symptoms.  It  is  differentiated 
with  certainty  only  by  lumbar  puncture.  It  is  sometimes  difficult  to 
distinguish  cerebrospinal  from  tuberculous  meningitis  and  from  acute 
poliomyelitis  with  meningeal  symptoms.  Cerebrospinal  meningitis  is 
relatively  infrequent  except  in  epidemics.  The  fluid  is  usually  turbid 
and  contains  many  cells  of  the  polymorphonuclear  variety;  in  tubercnions 
meningitis  the  fluid  is  clear  and  the  few  cells  found  are  nearly  all  Ivm- 
phocytes.  Tuberculous  meningitis  may  occur  anywhere  or  at  any  time. 
Its  characteristics  are  a  gradual  onset  with  indefinite  symptoms,  low 
temperature,  persistent  drowsiness,  irregularity  of  pulse  and  respiration, 
absence  of  active  delirium,  late  coma,  less  marked  hyperesthesia  and 
rigidity,  duration  seldom  over  three  weeks  from  the  beginning  of  definite 
cerebral  symptoms,  termination  invariably  fatal.  Cerebrospinal  menin- 
gitis, however,  frequently  ends  in  recovery,  and  it  is  the  only  form  of 
acute  meningitis  which  does  so.  In  poliomyelitis  the  spinal  fluid  resem- 
bles that  of  tuberculous  meningitis. 

Treatment — Flexner's  serum  for  the  treatment  of  cerebrospinal 
meningitis  is  more  effective  in  controlling  the  disease  than  any  other 
measure  thus  far  proposed.     It  is  obtained  by  immunizing  horses  with 
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toiintt  and  cultures  nbtaiticd  from  many  fitraim  of  Ute  iiii^iittjc«M*oiTUiL 
It  nvU  rhiefljr  cm  the  bacti'ria  thciii9Glve«;  L  e„  it  ia  a  baci^riolytir  mtuhi^ 
It  If  UK*fl  a»  fo[lowi»:  After  wtth«lrawin^  by  lumbar  patictun*  ail  tbi* 
lluiil  that  will  How  rt*ttiliU,  m\*\vr  the  trtrictcsl  a#eptic  priH!autumii,  the 
ferum.  wamiMl  t^j  the  Uidy  temperatiirf^  ia  tnjeeted  with4>iit  removing 
the  iwtdle.    lu  aomc  cxetxHluigly  ecntitive  patients  the  adminiiitraltoti  of 
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a  fnr  whifla  of  rblorofonti  may  be  neceMaij*  The  injcetioii  b  made  Igr 
gravity,  oataf  a  mbbcr  tube  atid  itnall  faajicL  It  ahufitld  ba  loada  iwy 
•lowly,  oecupyiiig  ainreral  muiutea.  lUiaJag  Um  liipa  faeilttatea  tha  tnflov 
of  the  aeram.  To  be  rfffirtife,  it  oaiiat  ba  bmoght  inln  enntact  ailb  tbr 
organtitni  *     **pinal  ratial  in  a  conaideralil  ^  ^nn 

The  I  Mr  i4  tlt4Mii*rmn  now  «av<d  in  uki-. 

and  15  to  S5  €;  €;  fur  children  front  two  to  twelva  yaan  old.    Tha  duai* 
\  oanaUy  repealed  in  twtiily^iivr  himn  (tn  my  aafviw  cmm  m 
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hours)  and  a  daily  dose  thereafter  until  four  or  five  have  l)een  given.  The 
indications  for  further  injections  are:  continuance  of  marked  nerrooi 
symptoms,  persistence  of  temperature,  persistence  of  leucoc\'toi>ig  and  of 
great  numbers  of  polymorphonuclear  cells  in  the  cerebrospinal  fluid, 
even  though  no  organisms  are  found  in  smears  and  there  is  no  gmwtk 
from  cultures.  To  introduce  more  serum  than  the  amount  of  fluid  with- 
drawn is  somewhat  hazardous.  In  the  milder  eases  it  sometimes  hap- 
pens that  a  single  dose  may  suffice  for  a  cure;  but  even  in  such  cir- 
cumstances it  is  safer  to  give  at  least  three  doses  on  successive  davi 
The  serum  arrests  the  inflammatory  process  by  destroying  the  organisms 
which  produce  it.  To  accomplish  this  a  sufficient  dose  must  be  given, 
and  given  early,  before  important  inflammatory  changes  have  taken  pliu*:. 


Fig,  97. — Cerebrospinal  Meningitis.  Lat^  injection  of  the  senim,  prompt  effect; 
complete  recovery.  Boy,  11  years,  St.  Vincent's  Hospital,  New  York.  Early  ^Quip- 
toni.s  obscure,  and  on  account  of  swelling  and  pain  in  joints  diagnosis  of  riicoini- 
tism  made;  corebral  symptoms  not  marked.  First  lumbar  puncture  made  on  Slst 
day  and  meningococcus  found.  Si>runi  injected  on  the  34th  and  3oth  day*.  Rapid 
fall  in  the  temperature  followed  by  cessation  of  all  symptoms  and  complete  rccovay. 

All  ininiceliato  clTcct  of  the  injection  is  seen  in  the  ccrobro: pinal 
fhiid.  There  is  a  marked  reduction  in  the  perceniage  of  polymori)h()nu- 
(1  ar  cells.  The  number  of  meningococci  is  greatly  reduced  and  their 
vitality  lessened.  After  the  first  injection  they  stain  with  dilhculty,  anJ 
rfter  a  second  injection  it  is  generally  impossible  to  grow  them,  althoudi 
they  are  usually  present  in  small  numbers  (Fig.  96).  The  effect  on  the 
symptoms  is  often  striking.  There  is  a  marked  reduction  in  the  temper- 
ature, which  may  amount  to  three  or  four  degrees  in  twenty-four  hours, 
and  it  may  not  rise  again  (Fig.  97).  The  stupor  and  delirium  oft'.n 
diminish  rapidly,  and  soon  disn])pear.  Improvement  is  also  seen  in  tlu' 
patient's  general  condition,  pulse,  and  respiration.  The  last  symptoms 
to  be  affected  are  usually  the  rigidity  of  the  neck  and  extremities. 

Intraspinal  injections  are  not  wholly  devoid  of  danger.  A  iiKMlerate 
degrt^  of  shock  following  the  j)r()cedure  is  quite  common.  The  chilir.* 
head  should  be  lowered  and  he  should  be  closely  watched  for  half  au  hour 
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or  more.  In  rare  iiistancH^g  more  serious  symptoms  are  sf»en,  usually  in 
the  nature  of  nn  acute  failure  of  respiration.  Alarming  symptoms  gi*n- 
erally  I'ome  on  quite  abruptly  with  little  warning,  and  unWss  promptly 
ret*ogniz(Ml  and  energetically  treated  death  may  follow.  A  number  of 
theories  have  been  advanced  in  explanation  of  these  phenomena,  but  it 
seems  dear  that  they  are  due  to  the  changi*s  priKhntMl  in  the  intra- 
cranial pn*ssure.  If  tlie  symptoms  develop  while  serum  is  lM»ing» 
injiH-tiHl,  the  funnel  should  l)e  lowered  and  some  of  the  flui<l  siphoniHl 
out  of  the  canal.  Atropin  should  be  given  hypodermic*ally  and  artiticial 
respiration  cmploye<l  energetically.  We  have  seen  but  a  single  fatal 
resulty  but  in  several  instant^es  it  was  necessar}*  to  use  artificial  ri's* 
piration  for  fifteen  or  twenty  minutes  Wfore  normal  n»spiration  was 
establishe<l.  It  is  evident  that  the  greati^st  care  should  W  useil  in  iii- 
jiH'ting  S4Tum  and  that  the  possibility  of  the  development  of  MTious 
symptoms  should  always  \m  kept  in  mind.  A  close  obsi>rvation  of  the 
bliMHl  prt^Hsure  during  the  inj<Htion  has  l)een  advocatinl  by  Sophian ;  its 
fall  furnishes  a  warning  of  the  development  of  siTious  symptoms.  Our 
own  cxiHTicm-e  U»nds  us  to  the  lM»lief  that  it  is  of  s«»me  value,  but  that 
very  4-arcful  watching  of  the  cliiUrs  pulse  an<i  respirati«>n  answers  quite 
as  well. 

Tlie  n»sults  of  this  tn*atment  show  a  much  larger  p<»rcentage  of  re- 
covcrit»s  than  has  l)een  obtaintHl  by  any  other  methoil.*  Of  l,5iM)  c*aseii 
of  all  ty|H>s,  in  patients  of  all  ages  tn^ated  by  this  serum,  the  general 
mortality  was  about  25  (mt  cent  The  figures  represent  results  ub- 
taineil  in  many  epidemics  in  all  parts  of  the  worliL  The  statistics  from 
this  (H)untry  are  not  00  favorable  as  those  tmm  abroad  with  the  same 
MTum,  for  the  reason  that  in  the  re^^ults  here  are  included  reporta  from 
many  pliysitians  who,  without  expt^ricnce  in  the  us<»  ()f  the  S4*rum,  tnmtwl 
liut  one  i»r  two  cas4*s.  The  foreign  statistics,  however,  are  in  largi*r 
;:roups.  and  the  castas  for  the  most  part  were  under  the  can»  of  men  wli«» 
li:ul  had  cx|XTicnct»  with  the  S4»rum.  In  the  epidemic  in  Franct*  the 
intirtality  of  the  case's  iH»t  tn^att^I  by  siTum  was  alsnit  70  |K'r  cent, 
>^liili'  in  thoH»  n'cciving  wruin  it  was  but  l.'i  |ht  cent.  This  indi«iit<*s 
y\hii\  niav  1h»  cxjNNtcd  with  stTum  treatment  under  fav(»rable  c«»nditions. 
iUw  nf  tin*  nio*.t  htriking  cvidem-es  €»f  the  value  of  this  tri»atinent  is  the 
r»  -lilt-  ol.taiiKil  in  infants  under  one  vitir.  \Viftii»ut  s«Tum  \\wm*  i-a«M»s 
liavi'  al!M«»^t  invarialily  terniinate<l  fatally;  with  s^Tuni  i»ver  ."iO  |ht  ivnt 
of  tlnni  lia\e  r«'<'«»\«Te<l. 

1')ie  nsiilts  an*  miii  h  nitNlituil  by  the  time  of  injection  as  >howii  by 
thf  fiilltiwiiitr  tal»l«-: 

"  Knr  ill  t.tiU,  m»e  Hrtirlt-*  tiy  Fb-Mirr  and  hi-*  :ixmm-i:»!«-?«  111  thi-  Jctirnal  of  Kt- 
p«'ritiic(it:tl  Mitlirini',  fnmi  S'pfeiiiU-r,  I90H,  to  1915.  Hehnhlo  senini  ran  lir  ol>- 
tAirifil  from  the  New  Vurk  II«iilth  Depart ntent. 
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(All  «iuro(s«» 
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1st  to  3d  dav  .     ....<.-.. 

22.0% 
36.4% 

7. 

4th  Ui  7lh  dav 

11. 

After  th*-  7th*dav 

23 

In  Xetti^r's  series  Flexner'g  sertini  was  uged 

prepared  at  the  Pasteur  Institute* 

The  effect  on  the  course  and  duration  of  the 
than  that  upon  the  inortality.  The  duration  ol 
much  shorteaecli  and  in  about  one-fourth  of  thi 
nated  by  crifiis  (Fig,  97).  This  is  more  ofte 
earl}',  altlion^h  it  ia  obserTed  in  some  iojecb 
week.  The  infrequenfy  of  oomplinitions  and  se 
Not  only  do  patieiita  recover,  but  they  Tec^over 
stances  completely.  The  abi*ent^  of  cottiplicat 
doubt,  to  be  explained  partly  by  the  effect  of  the 
dig^ii»e, 

R  occur  m  a  smalt  proportion  of  the 

;  the  organisms  have  not  been  ei 

-",ey  are  usually  indicated  by  a  rise  in 

icytosis,  and  an  aggravation  of  the  n 

treated  like  a  primary  attack,  daily  i 

inanisms  and  symptoms  persist, 

ivement  is  to  be  expectc( 
1  .^ETo  and  who  are  suffering 

of  distention  of  the  ventricles  due  to  a  chronic  \ 
unpromising  early  cases  arc  tliosc  of  the  fiilnii 
nsnnlly  advanced  so  far  before  tlie  serum  is  iri 
])ossil)lc.  T7npromisinf^  also  are  cases  in  whicl 
fluid  is  present  which  can  hardly  be  withdrawn  t 
amount  which  can  be  removed  is  usually  very  5 
the  serum  in  the  canal  is  difTicult.  Tn  such  case: 
injecting  the  serum,  has  used  with  success  irrigji 
with  a  warm  sterile  salt  solution.  Tn  some  cases 
when  the  withdrawal  of  fluid  l)y  luinl)ar  ])uncti 
owing  to  adhesions  or  other  causes,  fluid  may  be 
the  ventricles  of  the  brain  through  the  foniaTiel. 
jected  into  the  same  cavity.  'J'he  ])rocedure  : 
carefully  done,  attended  by  little  risk.  We  have 
The  effcc't  of  the  scrum  seemed  quite  as  marked  as 
in  the  usual  manner. 
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In  Any  vb»c  «u«fieetrd  to  be  cen4iro«fptuiiI  aiiftuugiti^  lumber  pone* 
ture  jihould  be  made  as  early  a^i  |H>8aih|e.  If  the  fluid  obtained  is  puni* 
lent  or  only  di);htly  ttirbid,  the  aertmi  should  be  injetti^i  at  oniT,  If 
the  fluid  ia  dear,  the  diaetae  ia  probably  tiot  c'erebrfwpmal  mentngitia, 
and  one  may  wait  for  a  bactertologieal  report  Meningitia  due  to  the 
pneumoct>c€iia^  the  hacillun  of  influenza,  or  to  pyogi^uic  yrganiama,  may 
alao  give  a  purulent  fluids  but  oo  harm  would  re«uh  from  u^iiiif  thi-  Mxum 
in  such  a  eaae,  although  no  bt*nelit  nhould  be  eipi*<*ted. 

The  injeetion  of  varioud  chemic*al  a^fiiU  (p  K  IvmiI,  *t        i    . 

from  time  to  time  been  advocated;  but  the  exjxii..  ..:.,!  work  of  i  nMr.'i 
and  Amo^  ha«  i^hown  tlmt  such  6ub»tanre«  are  absolutely  without  raiuif 
and  may  even  diminish  the  rhanci^  of  ttntural  rettivery. 

Lumbar  puncture  per  se  has  ^me  flight  therapeutic  value.  It  re- 
lie  vea  prefliure  and  by  nnludng  the  numUT  of  mi< morganij^mi^  may  bate 
a  flight  effect  ufmn  the  iiiHamtuatory  prmejijs  tajfietiatly  when  uiiiwl  early; 
but  in  mmt  ca«^'^  tht«  U  only  tempi^rary.  An  ice-cap  ^ould  be  applied 
to  the  head,  and  at  tim(*a  an  icf*-lmg  along  the  jtpitie.  Tba  bovria  iibimid 
l>e  kept  freely  open.  Treat meiit  otht^rwii^e  is  iliret^ted  toward  the  aymp- 
toina  of  the  dii«c^a*e.  Severe  paio  rt*<|uirej«  nior|»hin  i»r  *HKlt*in  i^Htirtaitifla 
in  quitu  large  doi»e«.  For  other  nenroun  mnptotni^— <teliriam,  alorpleit* 
naaa^  etc. — the  bromida  and  chloraU  aulfunal,  nr  triotial  may  \m  giTeo» 
or  warm  apongi  or  tub  hatha.  Stimulants  an»  indiaitrd  by  a  we«k,  rapid» 
and  irregular  pulae.  Caffein  and  digitalia  or  atropliaQthQa  fhoiiM  bo 
H      oaed,  but  not  Kirychnin. 

^^H      The  nutrition  of  the  patieut  in  important    Feeding  ia  often  dtflhrulU 
^^0[&d  givagt  may  be  advantagtouf^ty  employtHL    B«d<«oraa  •hould  he  pre* 
H      trented  by  eleuiliiiiaa»  freqnently  cluitigmg  the  patientV  piMttioii«  etc* 
H      Retention  of  nrtne  may  require  the  uiie  of  the  catheter. 
H  For  the  reiidual  paralyi^iii.  mai»»<agr,  warm  luatha,  and  friction  pbould 

^m    be  employed,  but  eWtricity  only  wht*n  all  nymptomji  of  central  irritation 
^"      have  sulwided.     Ttie  pnilonged  um*  of  ioilid  fif  |Njtaaaitm»  tiapi9i*tally  in 
combination  with  merrurv,  t^'^m  to  have  iome  value. 


ACTfiTE  MEXiyorns*  nrK  to  othkr  catow 


B«fidci  tne  majo  ^an«*tir*  i^i  .<  nur  to 

meniogpcoreiia  and  thai  dm*  to  ti  i-  arv 

forma  differing  in  rtblofij',  but  doaely  retaled  elinieally,  and  tlierrfofw 
Ihiy  Biay  ba  adracitaewiisaly  eonaicfef^pd  tngrlKer.  It  ia  only  idnee  tba 
gMend  affeptioi)  iif  lomhar  punrtttre  aa  a  iDfAna  of  dtagn4i«^i«  tliat  thisaa 
Ibfina  of  fsooingttia  hare  batn  dinirally  diffrretitiate«L  Fnmierty  they 
gtoupgd  w&dar  Iba  aomafwhst  inddliitte  batdif  of  ^amplc 


744  DISEASES  OF  THE  NERVOUS  SYSTEM 

gitis.'*  Three  of  these  varieties,  those  due  to  the  pneumococcus,  the  in- 
fluenza bacillus,  and  pyogenic  organisms,  are  sufficiently  important  to 
require  separate  description.  Cases  of  meningitis  due  to  the  typhoid 
bacillus,  the  gonococcus,  and  the  colon  bacillus,  have  all  been  reported 
in  children,  but  are  so  rare  as  only  to  deserve  mention. 

Pnenmococcus  Meningitis. — This  is  the  most  important  variety  in- 
cluded in  this  group  and  the  one  most  frequently  met  with  in  young 
children.    In  our  hospital  patients  about  ten  per  cent  of  the  cases  of  acute 
meningitis  were  of  this  form.    Nearly  all  had  pulmonary  symptoms  of 
greater  or  less  severity,  usually  a  definite  pneumonia  with  consolidation; 
several  had  also  empyema.    Less  frequently,  pneumococcna  pericarditis 
and  peritonitis  have  been  present.    Occasionally  pneumococcos  meningitift 
is  seen  when  there  are  no  definite  pulmonary  symptoms  or  signs  and 
when  it  is  apparently  a  primary  inflanmiation.    However,  in  most  cases 
pnenmococcus  meningitis  is  one  of  the  results  of  a  generalized  pnenmo- 
coccus infection.    In  every  one  of  our  cases  of  pnenmococcus  meningitis 
in  which  cultures  of  the  heart's  blood  were  made  at  autopsy,  this  or- 
ganism was  present.    It  was  usually  found  in  blood  cultures  made  during 
life.    This  form  of  meningitis  occurs  in  infants  more  frequently  than 
in  older  children,  and,  in  our  experience,  usually  in  very  young  infants; 
over  half  of  the  cases  seen  were  in  patients  under  six  months  old.    While 
the  disease  usually  develops  at  the  height  of  an  attack  of  pneumonia,  it 
may  precede  the  pulmonary  symptoms  and  it  may  develop  during  con- 
•valescence.    We  once  saw  it  as  late  as  the  fourth  week. 

Lesions. — In  a  general  way  the  anatomical  changes  resemble  those 
described  in  cerebrospinal  meningitis,  with  the  exception  that  the  marked 
changes  in  the  brain  substance  which  are  usually  dependent  upon 
the  long  course  of  that  disease  are  wanting.  As  a  rule,  also>  the  lesions 
arc  limited  to  the  brain.  If  the  cord  is  involved,  it  is  only  to  a  slight 
degree. 

Acute  meningitis  due  to  the  pneumococcus  is  characterized  by  a  more 
abundant  exudation  of  fibrin  and  pus  than  is  seen  in  any.  other  variety 
of  meningitis.  The  lesion  may  affect  the  entire  brain,  but  it  is  espe- 
cially marked  at  the  convexity  and  over  the  anterior  lobes.  Sometimes 
it  is  limited  to  these  regions,  the  meninges  of  the  base  escaping.  The 
exudate  may  be  so  abundant  as  almost  to  conceal  the  convolutions.  (See 
Plate  XI.)  There  is  usually  less  distention  of  the  ventricles  than  m 
cerebrospinal  meningitis. 

In  cases  apparently  primary,  or  when  meningitis  occurs  very  early  in 
the  course  of  a  general  pneumococcus  infection,  the  symptoms  are  usually 
indistinguishable  from  those  of  ordinary  cases  of  cerebrospinal  menin- 
gitis. It  is  generally  not  until  lumbar  puncture  is  made  that  the  variety 
of  meningitis  is  suspected.    When  meningitis  occurs  as  a  secondary  in- 
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flammation  it  i8  often  latent,  and  not  infrequently  is  found  at  autopsy 
when  not  suspected  during  life.  Usually,  however,  the  meningeal  compli- 
cation is  indicated  by  the  abrupt  development,  in  the  course  of  an  attack 
of  pneumonia,  of  vomiting  or  convulsions,  followed  by  active  delirium  or 
stupor.  Because  the  lesion  is  principally,  sometimes  only,  at  the  con- 
vexity, many  of  the  symptoms  Monging  to  meningitis  with  basal  lesions 
are  absent.  There  is  rarely  cervical  opisthotonus;  the  fontanel  may  not 
be  bulging;  pulse  and  respiration  nuiy  nf»t  Im'  disturUnK  in  fact,  there 
arc  no  cranial-nerve  symptoms  and  the  symptoms  due  to  spinal  in- 
volvement— hy)K'resthesia,  rigidity,  Kernig's  sign,  etc. — are  usually  want- 
ing. 

The  course  of  pneumococcus  meningitis  is  generally  short  and  acute, 
death  taking  place  within  thrive  or  four  days  fnun  the  first  symptoms. 
We  have  8(»veral  times  w^en  a  j)n)longi»d  type  of  the  disease*  lasting  many 
Wi*eks;  one  case  ended  fatally  near  the  end  of  the  third  nnrnth;  another 
patient  rci'ovenul  from  the  acute  symptoms,  but  remaintHl  partially  {lar- 
alyzwl  and  mcntnlly  drfcttive. 

The  diagnosis  (if  pn('uni(M*<K'<'Us  meningitis  can  |Misitivel\'  1h*  made 
only  by  lumbar  puncture.  The  cvrebrospiiml  fluid  in  gr4iss  ap[N*anince 
d<K's  not  <litTcr  fnmi  tiiat  hm-u  in  (iim*s  due  to  tiie  mc'ninpNiMiUM.  The 
cells  pres<Mit  are  chiefly  j>olymorphonuilcar.  PneunKHtM'ci  art*  very 
abundant  and  are  easily  f(»und  in  smears  and  grown  readily  in  eultun*s. 
The  existenct*  of  pneunioefH-eus  meningitis  is  imt  always  shown  by  lumliar 
puncture.  We  have  met  with  one  case  in  whieh  re|M'atiHl  puncturi*s  gave 
negative  results,  and  yet  the  autopsy  sht>wed  meningitis  to  Ih»  pn*sent, 
but  only  the  convexity  was  afTiH'twl.  The  organisms  were  n^adily  found 
in  the  meningeal  exudate. 

Inflnensa  Kenin^tit. — This  form  of  meningitis  in  many  ri*s|HHts 
nsenililes  the  form  just  d«»s4rilHMl.  A<i«»nling  to  WolUtein.*  then* 
IukI  been  rer(»rd(*d«  up  to  U.ni,  1!^  (-aM*s  of  pure,  and  1*  eases  of 
nii\r«l.  iiitluinza  nienintritis.  Of  thes«',  **s  were  in  infant>  under  one  year 
nl<I.  Siiiir  then  niiiny  additional  eaM*s  luive  lM*«>n  re|>orted.  The  dis«*ase 
is  (-ertaifily  nt»t  \rry  rare.  Of  the  eas*»s  whieh  have  «time  under  our 
own  (»b>«rNatinn.  all  but  one  have  Uvn  in  infants  and  all  ha\e  eiid«*«l 
fatally.  In  our  4'X|MTieii<r,  influenza  meningitis  has  U*en  s«M-ondary  to 
(»tber  iiifluen/a  infittions,  u>imlly  thost*  of  the  rhinopharvnx  or  bn'nehi. 
The  orL'aiii>nis  were  fountl  by  eulture  fn>m  the  st-cri'lions  of  tlies*»  parts 
diirint:  lif«*.  <  hie  patient,  an  infant  of  eight  months,  wa>  admitte«l  to  the 
ho>pital  willi  an  a.  utt-  ab«'e<s  of  the  elUiw  joint.  Two  days  later  symp- 
toms of  int  iiiiiiriti**  •li\iIi>]Kil.  and  death  (Hvurnnl  in  thnv  (lays.  The 
auto|»y  >h..wt  .1  an  e\t«ii«.i\r  purulent  meningitis.     Pure  cultures  of  the 
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influenza  bacniiis  were  obtained  from  the  pus  < 
drawn  by  lumbar  puncture?,  tlie  meningeal  exudate 
The  hmgfi  showed  influenza  bacilli  and  8treptoco( 

The  lesions  of  influenza  meningitis,  in  the  fe^ 
giea  have  been  made,  have  differed  in  no  essentia 
de&cribed  in  the  pnenmococeus  variety.  In  the  c 
observation  in  wliieh  examinations  were  made, 
was  obtained  from  the  heart's  blood  as  well  as 
fluid. 

Clinically,  influenza  meningitis  usually  run 
course.  There  are  no  features  by  which  it  can  be 
pneumococcus  or  meningococcus  form,  except  t. 
puncture.  In  gross  appearance  the  fluid  does  not  < 
the  other  ftirms.  There  is  usually  marked  turbid: 
daiit  and  of  the  polymorphonuclear  variety.  Tl 
erally  not  numerous  in  the  smears,  in  marked 
forms  of  meningitis.  They  are  readily  grown  up 
upon  ordinary  media.  If,  therefore,  from  a  tur 
no  erowth  occurs,  influenza  mcnin<ritis  should  be 

ingitis  Due  to  Pyogenic  Organisma — Scpti 

■  "dammations  set  up  by  the  streptococcus 

^g^       f  eomnion  in  young  children.    They  are  ah 

Tiewly  born  this  form  of  meningitis  is  se 

Prom  umbilical  infection;  it  also  foUowi 

older  children  it  follows  injuries  to  i 

rations  upon  the  brain,  and  otitis  r 

wi  ^i,,»^  uirumhosig.     Such  a  complication  of  otii 

ever,  extremely   rare.     Tlic  lesions  consist  in  a  \ 

flammatioii  of  the  pia  witli  an  ahiuidant  exudate 

fibrin  than  in  the  two  varieties  previously  dcscTil 

The  symptoms  of  septic  mcnin<,niis  are  not  di 
is  usually  a  ra])idly  proirressive  one,  and  the  term 
ably  in  death.  The  fluid  drawn  hv  himhar  punc 
markedly  turl)id,  and  shows  ^^nu^at  imnihcrs  of  jnis 
are  present  in  larii^e  numbers  and  arc  readily  rcco, 
and  by  cultures  upon  ordinary  media. 

Diagnosis. — The  difTerential  diagnosis  of  th 
meningitis  from  each  other,  and  from  other  discas( 
toms,  is  made  with  certainty  only  by  means  of  lui 
should  be  done  in  all  cases  of  doubt.  Tlie  a])pearan( 
fluid  is  essentially  the  same  wliether  the  iiithmunat 
ingococcus,  the  pneiimococcus,  the  iiillucn/a  bacilli 
coccus  or  streptococcus.     The  symptoms  of  mcnii 
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scribed  in  the  chapter  on  Cerebrospinal  Meningitis,  are  present  in  mutst 
of  tlje  casej*. 

Prognotii  and  Treatment — The  [tropiosis  in  all  varieties  of  acute 
menin^^itis,  except  that  due  to  the  uienin^cN-occuH,  is  very  bad;  ahnost 
every  case  of  meningitis  due  to  other  causes  is  fatal.  From  what  has 
lieen  said,  it  would  ap{)ear  that  treatment  is  as  yet  most  unsatisfactory, 
and  is  only  symptomatic.  \Vollstein*s  researchi*s  at  the  Uoi-kefeller  In- 
stitute* however,  indicate  that  influenza  meningitis  may  oit-asionally  be 
controlled  by  serum  treatment  A  goat  serum  has  l)e<*n  produced  which 
n^gularly  controls  the  ex{)erimental  disease  in  monkeys.  Its  use  in  chil- 
dren lias  thus  far  been  very  seldom  suc(*essful,  sin(*c  there  is  usually  a 
gi*neral  influenza  sc^pticx^mia  and  sinc*e  the  disease  is  so  rapid  in  ita  course 
tliat  an  early  diagnosis  is  rarely  made. 


TUBERCll.OrS  MKNINGITIS 
(Acutr  Hydrocephalu9 ;  Basilar  MtningUU) 

TuUtcuIous  meningitis  is  a  tulK*rculous  inflammation  of  the  pia 
mnttT  of  the  brain,  sometimes  involving  also  that  of  the  ctml.  It  is  by 
far  the  most  frt»quent  form  of  a<-ute  meningitis  s*>t»n  in  young  children. 
In  our  hospital  exjH»rien<'<\  apart  from  epidemics  of  cert^bn^spinal  menin- 
gitis. S4»venty  |)er  cent  of  the  cases  of  acute  meningitis  have  lHH»n  tuber- 
culous. It  is  more  unifomdy  fatal  than  any  other  disc^ase  of  early  life. 
It  is  doubtful  if  it  ever  oiTurs  as  the  only  tulHTcuh>us  h*sion  of  the  body. 
In  infancy  it  is  usually  ass<K*iat(Hl  with  p*neral  or  pulmtmary  tubercu- 
losis; in  <)lder  chiblren  with  tulnTculosis  of  the  Umes.  joints,  or  lymph 
nodrs.  Of  our  own  t-ases,  forty  |ht  irnt  of  all  deaths  fn>m  tuln^rculosis 
in  children  have  Ikh^i  due  to  meningitis. 

Lesions. — The  lesion  consists  in  the  pnnluction  of  miliary  tulH*n*les, 
witli  whirh  are  fnH|uently  found  tuUTculous  niHlules  of  variable  size,  and 
ill  alm(»st  evrry  casi'  there  are  alM>  the  pnxlucts  of  4ir<linary  inflammation 
nf  tilt*  pia  niatrr — filirin  and  pus — together  with  an  aii-umulation  of 
thiid  in  tlic  lateral  vcntrirb*s  f»f  the  brain.  Freipiently  there  are  tulienles 
ill  the  pia  mater  of  the  upfxT  (Mirtion  «»f  the  4-ord.  When  f«'w  in  numU*r 
thf  tnU'n  K's  are  uMially  only  at  the  basi'.  When  numemus  tlii'V  are  si»en 
-rattrriMl  ovrr  the  ntnvoxity.  TuU'nb's  are  fn^iuently  f*iund  in  the 
I  h«»n»id  t^mt  of  tin*  eye.  Th«'  amount  of  fibrin  and  pus  in  the  f\u<late 
is  ti*>uiill\  >iiiiill.  and  is  nuirh  le.^^s  than  is  S4vn  in  otiier  f<»rms  of  acute 
ni«iiii)i:itis.  Thf  InflammHtory  ppMlut-t?!  an*  nio*.t  abniitlnnt  at  the  ba)^*. 
In  atlditioii  to  tJie  |kiit4b«'*i  uf  green i>l)-y«>l low  t))»rin.  then'  are  ailbe>ions 
U'tw^'en  the  loU>  of  the  brain  and  thi«  kening  of  tin*  pia.     In  cas4*s  whirh 
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have  lasted  for  several  weeks,  this  thickening  may  be  marked,  owinjr 
to  cell  infiltration  and  the  production  of  new  connective  tissue.  The 
pia  is  studded  with  miliary  tubercles,  sometimes  with  smill  jelkv 
tuberculous  nodules;  frequently  there  is  arteritis,  which  is  sometiiiia 
obliterating. 

In  the  most  acute  cases  the  brain  substance  immediately  beneath  the 
pia  is  intensely  congested,  slightly  softened,  and  shows  under  the  micnh 
scope  a  superficial  encephalitis.  The  lateral  ventricles  are  usually  dis- 
tended with  clear  serum,  sometimes  with  serum  containing  flocculi  of 
fibrin  or  pus ;  the  amount  present  varies  from  one  to  four  ounces  in  etch 
ventricle,  being  always  greater  in  the  subacute  cases.  The  walls  of  the 
ventricles  may  be  softened.  The  distention  of  the  ventricles  leads  to 
flattening  of  the  convolutions  from  pressure  against  the  skull,  to  bulging 
of  the  fontanel,  and  sometimes  to  separation  of  the  sutures. 

Tuberculous  nodules  varying  in  size  from  a  small  pea  to  a  walnut  are 
frequently  seen  associated  with  meningitis  in  older  children,  but  not 
often  in  infants.  These  nodules  may  be  connected  with  the  meninges, 
or  they  may  be  situated  within  the  brain  substance,  usually  in  the  cere- 
bellum. The  larger  ones  are  classed  as  brain  tumors.  Inflanmiatorr 
products  are  rarely  found  in  the  spinal  canal. 

Although  it  is  not  infrequent  to  see  meningitis  without  symptoms  of 
tuberculosis  elsewhere,  we  have  never  failed  at  autopsy  to  find  other 
tuberculous  lesions  in  the  body.  In  our  experience  the  following  ire 
those  most  often  met  with,  given  in  the  order  of  frequency:  (1)  In  in- 
fants, associated  with  general  or  pulmonary  tuberculosis;  (2)  in  chil- 
dren from  three  to  twelve  years  of  ago,  with  tuberculosis  of  the  vertebrae, 
hip,  knee,  or  ankle;  (3)  at  any  age,  with  tuberculosis  involving  onlj 
the  tracheal,  bronchial,  or  mesenteric  lymph  nodes;  (4)  much  less  fre- 
quently with  the  pulmonary  tuberculosis  of  older  children. 

Etiology. — Tuberculous  meningitis  is  produced  only  by  the  transpor- 
tation of  the  tubercle  bacilli  to  the  brain.  They  may  find  their  wij 
by  the  blood-vessels  or  by  the  lymphatics. 

The  following  table  shows  the  age  at  which  the  disease  was  observed 
in  410  oases  of  which  we  have  notes: 

Under  one  year 162 

One  to  two  years 149 

Two  to  five  years 76 

Five  to  nine  years 17 

Nine  to  sixteen  years 6 

Total   410 

Tn  this  series  throe  oases  wore  in  children  three  months  old  or 
younger.  Tuberculous  meningitis  in  our  experience  occurs  much  more 
often  in  the  winter  and  spring  months  than  at  other  seasons  (Fig.  98). 
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The  most  plausible  explanation  of  this  scemii  to  be  that  thenc  pationU, 
infettiKl  some  time  previously,  cany  a  latent  f(xu8  of  tulwrculosia  some- 
where in  the  respiratory  trait,  usually  in  the  bronchial  glands.  Under 
the  influence  of  acute  respiratory  infections  of  the  cold  season,  the  latent 
tuberculous  disease  becomes  active,  and  a  rapidly  spreading  tul)erculous 
process  results.  In  infants  and  young  children  it  rarely  hap[)ens  that 
pulmonary  lesions  are  absent;  but  these  patients  are  espei*ially  predis- 
posed to  early  meningeal  infection,  and  this  often  occurs  before  symp- 
toms of  tuberculosis  elsewhere  have  manifested  themselves.  At  the  time 
of  invasion,  therefore,  most  of  these  children  are  apparently  in  the  bi^st  of 
health.    In  older  children  there  may  have  been  previous  evidence  of  tutier- 
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Flu.  OH. — Bkam)nal  Occvrbbncb  or  400  Casbo  or  TvBBarrLors  MsifiMoiTtt. 
Lower  Cur\'r.  Deaths  from  PneumonU  New  York  City,  one  year. 

( iili»>i!(  iu  lungs,  bonesy  or  lymph  nodes.  The  modes  of  ac*quiring  tubcrcu- 
Inais  are  diKUs^ed  in  the  general  chapter  on  that  diseatte.  It  is  ^utVuient 
to  say  here  that  it  is  usually  from  some  member  of  the  family  or  houM^ 
hold.  This  may  be  not  only  a  i>er!ion  who  is  in  the  active  stage  of  pul- 
monary tiiU'n  ulosis,  but  one  who  is  su{>|H>sed  to  have  Invn  cured  (»r  om* 
in  whom  tlu*  dix*ase  has  not  yri  bi*eu  susiH^ted.  ExjMi>ure  may  antiniatc 
Mni}»tom>  by  sfvoral  wt»fks  or  months.  Striking  evi<lence  in  favor  of  the 
hiiiimn  ori;:iii  of  tulHTcuIous  meningitis  is  obtained  from  a  htudy  of  thr 
tyjK»  of  tiil»rn  !<•  Imrillus  pn'M'nt  in  castas  of  meningitis.  In  thirty-two 
(asts  in  oiir  ^rirs.  this  was  \\ork«il  out  by  Park  and  Kruniwi«ih'  in  tho 
hN'Mur.  li  ljilH.rat«»ry  of  tin*  Ntw  York  Iltalth  I>t|»artn)«iit,  In  ihiriy 
tht'  l>ai  i)liis  \ia'«  of  thf  linnmii  t\|H':  in  one  it  was  of  the  Uixine  type, 
and  in  i»n«'  Uitli  t\|H".  wit**  pn'M-nt. 

Symptoma.— In  ulx»ut  two-third»  of  the  ca^es  the  on^et  is  gradual; 
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but  in  a  considerable  number  of  those  classed  as  abrupt,  careful  iaqmn 
will  elicit  a  history  of  previous  indisposition.  The  most  frequent  ctrly 
nervous  symptoms  are,  disinclination  to  play,  drowsiness,  or  Bometiiiia 
constant  f retf ulness  or  irritability.  Often  there  is  a  complete  change  in 
disposition.  In  a  case  under  our  observation  this  was  most  striking; 
a  little  girl  previously  devoted  to  her  mother,  could  not  endure  her 
presence  in  the  room.  Sleep  is  restless  and  disturbed;  there  may  be 
grinding  of  the  teeth.  Older  children  often  complain  of  headache.  At 
all  ages,  but  particularly  in  infancy,  early  digestive  sjrmptoms  are  prom- 
inent. There  are  seen  frequent  attacks  of  vomiting  without  apparent 
cause;  the  bowels  are  generally  constipated  and  the  appetite  is  ahnoet 
entirely  lost.  Usually  there  is  also  a  slight  but  continuous  elevation  of 
temperature.  Indefinite  symptoms  may  last  for  four  or  five  days,  or 
they  may  be  spread  over  two  or  three  weeks  without  perhaps  being  suf- 
ficiently severe  to  attract  much  notice.  Finally,  unmistakable  evidence 
of  brain  disease  develops.  The  early  disturbances  are  often  ascribed  to 
dentition,  or  to  indigestion. 

In  most  cases  the  first  pronounced  cerebral  symptom  is  persistent  and 
increasing  drowsiness;  exceptionally  it  is  an  attack  of  general  convni- 
sions,  followed  in  a  few  hours  by  stupor.  Often  a  period  of  irritatiTe 
symptoms  is  present,  lasting  several  days.  There  is  headache,  usually 
located  in  the  frontal  region,  and  occasionally  photophobia;  sometime! 
pain  is  indicated  by  the  child's  suddenly  screaming  out  at  night,  whiA 
may  be  repeated  many  times  without  waking;  sometimes  during  the 
greater  part  of  the  time  for  two  or  three  days  these  frequent  screaming 
attacks  may  be  repeated.  The  skin  is  somewhat  h)^re8thetic ;  the  re- 
flexes are  aj)t  to  be  exaggerated ;  the  muscles  of  the  neck  may  be  rigid 
and  the  head  is  drawn  back,  or  there  may  be  rigidity  of  the  extremities. 
The  pupils  are  normal  or  contracted;  there  may  be  nystagmus.  The 
child  is  fretful,  wishes  to  be  left  alone,  and  cries  if  disturbed.  In  some 
cases  these  symptoms  are  so  marked  as  strongly  to  suggest  cerebrospinal 
meningitis.  They  may  alternate  with  periods  of  marked  apathy  and 
dulncss.  During  this  stage  there  is  occasional  vomiting,  and  the  boweb 
are  obstinately  constipated.  The  pulse  is  usually  somewhat  accelerated, 
but  may  be  slow  and  occasionally  it  is  irregular.  The  respiration  is  of 
normal  frequency,  but  a  careful  observation  during  sleep  or  perfect  quiet 
will  often  show  a  distinct  irregularity  which  is  very  significant.  The 
temperature  is  usually  elevated,  ranging  from  99®  to  100.6®  P.  When 
a  high  temperature  is  seen,  it  is  usually  due  to  tuberculosis  elsewhere 
than  in  the  brain. 

As  the  disease  advances,  the  irritative  symptoms  subside,  and  tfaestih 
pur  becomes  deeper  and  more  continuous.  If  imdisturbed,  the  child  BUJ 
sleep  a  great  part  of  the  time,  but  can  be  roused,  and  tiien  appeui 
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qiitt<!  TfitmndK  Finally  tht»  i^tuimr  bcnnmen  so  pmfmin*!  that  the  chili!  cun 
nut  W  roiiMnl  at  all.  Active  ck^liriiim  ii«  r*tri\  Tht*  puptU  n^pcm*!  sUiwlj 
to  light  or  not  at  all;  they  may  U*  aii4M|tial;  occaKionally  then*  U  trrn 
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stnibinmns,  pto«i«,  or 
pli^gia,  or  ponilyKin  of  one  arm  or  le^.  Sut  h  paralviM^ii  an>  oft4»n  trariMrfitt 
disappearing  after  a  daj  or  two.  Automattr  mo^t*ni«*nt^  of  the  eitrwfni* 
lie*,  pnrtifnilarly  of  the  armn,  are  frf^cjuent,  Mu«<>ular  twitf  hirijn*  may 
be  noticed.  OpiMbotonus  is  marked  and  welUni^h  eondtatit.  In  infants 
Hie  fiintanel  ii  tennc  and  hnlpin^.  In  older  rhildn»n  ntjw  ially»  the  ab- 
domen ia  retradiHl,  giving  the  typit-al  "Ixjat-belly/'  Aft»-r  dmwitijj^  the 
finger-nail  alnng  tho  ikin  of  tho  alidomen*  there  appears  a  dutmct  red 
atreak,  which  renmina  for  aeveral  minutm*  Thia  in  the  iarkf  cfribralf, 
and  it  is  almoat  alwaya  present  Other  Taramotor  fli»turhance«  may  he 
aeen.  Tlio  n^flexe*  are  variahle;  in  tht*  early  jwrt  nf  the  di«*a*e  Ihey  are 
tiaually  increaaed,  later  they  are  dimitMP^hiMl  or  aboliflhed.  Tlie  pulae  aair 
becomes    slow    and    irregtilar, 

often  i«tcrinitt.^it.  The  «*-  ,,.,,,wv/\A-_.,.,AAAA/\A.-_W»Aflil 
piration  m  almnat  always  ir- 
regular; a  very  charaeteriatic 
type  conaiata  in  tlie  movemenlg 
btH^ming  deeper  and  deeper  until  there  ia  a  stgh;  fallowed  by  a  tH^mpWlr 
arrest  of  reapiratiim  f«r  wveral  NH-^mdn.  The  plussiaaienoii  i«  then  r^ 
]>eate«1.  The  aei^ompanying  tracing  illoatntea  th«  type  (Fig*  99 y.  An 
examination  with  the  ophthalmoacope  Qaually  sbowa  the  preaeorc  of 
rhoke<l  diM^,  and  in  a  rery  conjtiderable  numWr  of  the  eaacp,  if  tlify  ara 
t  loi«ely  fituilie^I,  tubereleit  may  be  seen  in  the  choroid.  Their  pnsKiMae  ta 
of  much  diagnostic  importance*  The  hh^Mt  picture  in  thii»  diaeaaa  b 
fairly  chanicteriiitie.  From  230  abaerratiotiii  made  in  the  Rabii^  Hoapi- 
Ul,  it  waa  shf>wn  that  early  in  the  atta«  k  tlie  total  leaixM-ytes  are  inlj 
allgtitly  im*reaaed,  they  may  be  even  lnyinw  the  normal.  As  the  diaataa 
prngreasea  they  iiif!raaaa  in  nnmbiT,  ihe  average  dttring  the  laat  week  of 
the  diaeaae  h         ""  ooo.    Thii  pmpiirtinn  of      *  *         *  ' 

•bowa  a  Q»rL>  ^,    The  early  range  wai^  * 

the  lant  week  it  waa  frum  70  to  Ha  per  rent 

The  proynsM  of  tht?  diaeaaa  is'  ,,     r,   ,  .    ..  ,         . 

in  children  otrr  fwii  jram  ol«l,    Tii  ii  t m-  i-  *l  **.  r  jj- 1 

ia  intemipte<l  by  perjodi  of  ivsiitafion  whidi  may  continue  two  or  thrn 
daya.  Aftaf  baing  in  ijiiita  dfwp  ttnport  a  child  may  recofrr  cvHMrkMii- 
neaa^  and  efwn  ait  up  ami  play  with  toya,  leading  to  the  ntm  that  an 
mrmf  in  dlagnoab  haa  bera  mada.  But  thia  n^ule  i«  nnly  temporary ; 
aoon  "      *  ^!  pa«ea  again  into  aoma. 

}  -  iimt  tha  daratioii  of  tha  diaeaaa  ia  frum  tbrrr  to  im  dayi. 

The  child  ran  not  lia  fomid  at  alt    The  pvpilt  afe  widely  dilated,  and 
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do  not  respond  to  light.  There  is  general  muscular  relaxation.  There 
may  be  retention  of  the  nrine.  Deglutition  is  difficult,  often  impoffible. 
The  respiration  is  more  rapid,  but  still  irregular.  The  pulse  becoma 
very  rapid  and  feeble,  often  160  to  180  a  minute.  Toward  the  end  the 
temperature  often  rises  rapidly  to  104®  F.,  sometimes  to  106®  or  107*  F. 
(Fig.  100).  Death  usually  takes  place  from  exhaustion  in  deep  coot, 
or  convulsions  develop  and  continue  from  twelve  to  twenty-four  horai 
until  death.  Sometimes  a  patient  will  live  for  days  in  a  condition  of 
prostration  so  extreme  that  death  is  hourly  expected.  A  rapidly  rising 
temperature  or  the  occurrence  of  late  convulsions  usually  indicates  ap- 
proaching death.    Of  fifty-seven  cases,  fifty  died  in  coma,  seven  in  con- 
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FiQ.  100. — Fairly    Typical    Temperature    Curve    in    Tuberculottb    MEKmonm. 
Boy,  twenty  mouths  old;  death  on  seventeenth  day. 

vulsions.  The  entire  duration  of  the  disease  from  the  beginning  of 
definite  nervous  symptoms  is  rarely  over  three  weeks,  and  in  infants  it 
is  usually  shorter  than  this. 

Diagnosis. — Tuherculous  meningitis  is  often  overlooked  liecause  the 
patients  do  not  give  outward  evidences  of  tuberculosis.  Its  fre- 
quency should  always  lead  one  to  susjiect  it  when  protracttxl  nenroM 
symptoms  are  present  in  infants.  There  are  no  diagnostic  symptoms  in 
the  early  stage.  The  indefinite  symptoms  that  l)elong  to  this  stage  of 
the  disease  are  frequent  in  young  children  suffering  from  chronic  imli- 
gestion  associated  with  constipation.  Cases  of  cyclic  vomiting  nuy 
present  many  of  the  symptoms  of  meningitis. 

The  most  diagnostic  symptoms  of  tuberculous  meningitis  enumerated 
in  the  order  of  their  frequency  are  as  follows:  persistent  drowsiness, 
obstinate  constipation,  vomiting  without  apparent  cause,  irregular  respi- 
ration, irregular  pulse,  convulsions,  opisthotonus,  and  fever  which  is 
usually  slight.  A  positive  diagnosis  is  made  only  by  lumbar  puncture; 
by  this  means  this  form  is  distinguished  from  other  forms  of  acute 
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meninptiH.  The  fluid  drawn  by  luniliar  puncture  is  usually  perfcc^tly 
rleafy  but  soniotimea  after  standing  there  is  a  slight  deposit  present. 
In  rare  rases  tlie  fluid  may  be  turbid.  As  eompared  with  the  other  forms 
of  acute  meningitis  the  cells  are  few  in  number.  The  usual  evil  count 
is  from  100  to  250  per  e.  mnu  Nearly  all  the  cells,  over  95  per  cent  in 
most  cases,  are  mononuclear.  Very  exceptionally  the  polymorphonuclear 
cells  are  greatly  in  excess.  The  presence  or  absence  of  sugar  haa  been 
in  our  experience  of  no  diagnostic  importance. 

Tubercle  bacilli  are  almost  invariably  present  in  the  fluid,  although 
in  the  early  stage  they  are  few  in  numl)er  and  often  difficult  to  find. 
But  at  the  height  of  the  di^'ase  by  (*areful  examination  they  can  be 
found  microscopically  in  nearly  every  case.  They  were  found  in  135 
of  137  (*onsecutive  cases  of  tuberculous  meningitis  at  the  Babies'  Hoapi- 
tal.    They  are  more  numerous  late  in  the  disease. 

The  tcHhilic  is  imiM>rtant.  Fluid  should  Ik;  drawn  into  several 
tuln^s  and  the  lat^t  one  containing  15  to  20  c.cm.  sc>t  aside  for  examination, 
as  the  bacilli  are  much  more  likely  to  be  found  in  this.  The  tube 
should  not  be  sliaken,  but  should  l>e  allowed  to  stand  for  twelve  hours, 
preferably  in  an  inculmtor.  A  central  fibrin  coagulum  generally  forma  in 
the  fluid,  and  in  this  the  ba<-illi  are  usually  entangled.  This  should  be 
spread  out  entire  and  carefully  exaif&nietl.  In  other  cases  the  bacilli 
may  be  found  after  contrifuging.  In  most  of  the  cases  the  number  of 
bacilli  presi»nt  is  not  large  and  a  M>arch  of  half  an  hour  to  an  hour  is 
necessary;  but  not  infrequently  they  arc  so  nameroos  thmt  they  are 
dis<'overc<l  in  a  few  minutes. 

The  Koss-,Tones*  and  Xoguchi  globulin  tests  are  usi*ful  in  distin- 
guiiihing  inflammatory  from  normal  ccrcbn»spinal  fluids.  They  an», 
howi'VtT.  of  no  value  in  distinguishing  iM'twwn  the  different  forms  of 
meningitis.  A  positive  n^actiou  is  obtained  with  great  uniformity  in 
every  variety  of  acute  meningitis. 

Bacilli  have  bivn  found  in  the  sputum,  in  our  experience,  in  nearly 
one-half  the  teases  in  infants  and  young  children  with  tuben*ulous  menin- 
git  is,  although  in  most  of  them  there  waa  little  or  do  evidence  of  puU 
monary  di^iease. 

The  V.  Pirquct  cutaneous  test  givea  reliable  informatiim  cTcvpt  in 
int»ril»uiHl  casrs,  in  th««>c  e\ivsj«ivi'ly  pn»strat<Ml  or  with  vrry  j»<»<»r  rinula- 

•LiniNt.  M:iy  8,  1909.  p.  113. 

A  f t  w  ruhir  o'litiiiK-ttri  of  a  compMrly  natiiniiil  nilntion  of  pure  »m- 
in<mi«ini  .-'ilpli.it*'  aro  pl;u'<'«l  in  a  tot  tiiU^  atn!  1  cr  nf  r«  r«1irt»»pinnl  flui«l  i* 
itrntiv  n:n  •«!!  tn  t!i«»  .».urf.i<*r.  A  jxttitivr  nvirtion  b*  in<li<*.ttitl  by  thr  ftirmation 
of  a  niiK  at  thr  i>i»int  of  contact  nf  tin-  two  fluiiU  Tli*-  rmn  ii*  pcrnyitih  whitf  and 
!ih:in>  I'  ^hoiiM  fi»rm  within  thnn:  tuinut«'«.  Indiivct  illumioatioo  shouM  Iw 
used  for  its  dctcciioo. 
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tion.    A  positive  reaction  was  obtained  in  161  of  194  cases  tested.   Tim 
test  is  of  much  assistance  in  early  diagnosis. 

If,  then,  a  child  with  symptoms  distinctly  meningeal  gives  a  poeiti^ 
reaction  to  the  tuberculin  test  the  probabilities  of  tuberculous  meningitii 
are  greatly  strengthened,  even  though  at  the  time  bacilli  may  not  hm 
been  found  in  the  cerebrospinal  fluid. 

The  cerebral  symptoms  of  intestinal  and  many  other  acute  disetsn 
sometimes  closely  resemble  those  of  tuberculous  meningitis.  From  all 
such  the  diagnosis  is  made  by  lumbar  pimcture.  In  any  case  of  men- 
ingitis in  a  young  child  the  chances  are  greatly  in  favor  of  the  tuber- 
culous form,  since  it  is  much  more  frequent.  The  diagnosis  from  cere- 
brospinal meningitis  and  acute  poliomyelitis  is  considered  under  thoee 
diseases.  Differentiation  from  the  meningeal  form  of  poliomyelitis  mty 
be  very  difficult,  owing  to  the  similarity  of  the  spinal  fluid  in  the  two 
diseases. 

Prognosis. — Although  there  have  been  recorded  a  few  instances  of 
recovery  after  tubercle  bacilli  have  been  found  in  the  fluid  obtained 
by  lumbar  punctture,  such  an  outcome  is  not  to  be  expected.  We  have 
never  seen  such  a  case  recover.  The  reported  recoveries  in  whidi 
the  diagnosis  has  rested  upon  clinical  symptoms  only,  can  not  be 
accepted. 

Treatment. — From  what  has  been  said  regarding  prognosis,  it  follows 
that  if  the  diagnosis  is  (correct  the  case  is  practically  hopeless,  no  matter 
what  treatment  is  employed;  but  as  a  positive  diagnosis  is  not  always 
possible,  all  cases  should  be  treated  like  other  forms  of  acute  menihgitia. 


CHRONIC  BASILAR  MENINGITIS  IN  INFANTS 

It  was  lirst  pointed  out  in  1898  by  Still  that  this  disease  is  usnaDj 
due  to  the  diploco('cus  intracellularis ;  in  other  words,  that  it  is  a  chronic 
form  of  cerebrospinal  meningitis.  Chronic  basilar  meningitis  is  most 
frequently  seen  after  epidemics  of  cerebrospinal  meningitis,  but  it  i» 
occasionally  met  with  at  other  times  as  a  sequel  of  a  sporadic  case.  It 
occurs  after  an  acute  attack,  when  the  basilar  lesion  persists,  and  be- 
comes chronic.  As  acute  cerebrospinal  meningitis  in  infants  is  usutllj 
fatal  if  the  attack  is  severe,  it  follows  that  the  chronic  form  is  seen 
only  after  the  mild  attacks.  It  is  chiefly  for  this  reason  that  the  etrlj 
symptoms  often  are  not  recognized  as  those  of  cerebrospinal  meningitis. 
The  patient  frequently  does  not  come  under  observation  until  all  acute 
symptoms  have  passed  away,  the  persistent  opisthotonus  being  the  chief 
feature  of  the  case. 

There  is  also  seen  in  children,  though  very  rarely,  a  chronic  btoltf 
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neniii^itJK  of  t;ypliililir  nriipn.     Seven]  midi  caimi  hsTi*  vonut  ttncler 

ir  obi»crv»tion. 

Leiioiii* — Thii  proceM  i$  mtmWy  limited  to  the  hikae  at  the  bniiii. 
Till*  phi  matter  h  thirkeueil  obout  the  iiit>Tp«?<lnnrnfar  upace,  ftl«>  oTrt 
the  medulla,  jhhih,  hih]  i*<*n'iH*lliiiii.     It  iiiay  lie  aillierent  to  the  inner 

Eirracer  of  the  clum.  The  foramiim  of  Magendie  aod  of  Ltwchka  are 
"uiitially  aliliterated»  anil  there  reniilti*  a  ilintriitiun  i>f  the  lateml  vrtitrieW 
with  dear  Kerum,  R>itietiliie^  tii  Auttieieiit  aiiKiutit  fur  the  ea^  to  tie  re* 
garded  an  hy<lr<ieephalu*i.  Karely,  pm  may  be  found  in  the  ventriclea. 
There  may  be  a  cystic  formati«in  at  the  haw-  of  thi*  limin  due  to  the  anii- 
mulatiou  of  fluid  in  one  of  the  cisterns  of  the  pta*    lit  ftocb  circtiiiiJitatM^ « 
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lUie  eerrikelhini  iii  <  h  mmpt  ihe  tluhL    The  ifantal  nemea 

may  alao  U^  i.^nn 

Qyaptomi  umI  la  iMially  gradual,  allhtmgfa  in  m<ii*t  cMm 

there  ran  Ut  uhiuutrd  a  fatrly  dintinet  hiMnry  of  an  early  active  perioiL 
Thf«  mciKt  promtneut  ninptortiit  are  eerrioil  opi$tbotoiitia«  B)od«nila  by* 
drooepbatiia,  and  lumally  griieral  nm-i'tilar  nindity.  The  iipialkilaiiisa  ta 
fiflen  eitreim*  ( Fiif.  101  \  and  b  iffNiter  t^ian  ii  «ren  in  any  cither  dimflaac 
If  pbned  opoii  hi«  bark  the  body  of  the  child  oftcit  looefaca  tlio  labia  ooljr 
at  the  ftcrtput  ami  the  aaenim  (Fig.  10^)*  Tha  Iwiail  ta  ufoally  wam^ 
what  enlar)re<K  hut  nrrer  to  tbf  dt^frree  mm  in  primary  hrdniceplialiia: 
Iha  fontaitel  buljcf^  and  the  fttturra  are  arparated-  Thr^-  -....•*•. .f,.- 
art  dtM  to  an  aerumulatlon  of  fluid  in  the  lateral  ventriclea. 
of  tba  eJitremitiefi  in  irrry  gT«at  and  in  inoal  eaaea  ronatmiil ;  tiie  ii-tr*  ^^^ 
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feet  are  usually  cxti^iidod,  while  the  furearnig  are  flcxiMl  an<l  t' 
clenched.      All   the  relkxes   tire  greally  exaggerateil.     Theri* 
coma,  hut  nieiitnl  dtilness  alternating  with  periods  of  great  irriulMiii' 
in  which  general  convulsions  may  occur.     Vision  may  !m*  inn 
wanting  entirely.     The  fact  that  \n  most  of  the  ca^os  optic  u- 
absent  is  of  some  value  in  differentiating  this  digease  from  tumor.    N 
tagmus  is  often  present  and  attacks  of  vomiting  occur  without  <-\i  i 
cause.    There  is  no  fever  except  for  a  few  days  at  a  time  during  :i«  v 
exacerhatione.     Fluid  obtained  by  hiniliar  [nmcture  ii;  often  dear  l«it 
usually  eontfiins  a  slight  exc'css  uf  cells  and  the  globulirj  reijctiou  h  \ut^ 
itive.    Occasionally  turbid  fluid  may  he  obtained  and  there  may  Ij*^  U^iiul 
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Fio,  102. — Chbonic  Dahilar  Mgntngitis.     A  patipnt  in  the  Balnea'  HoflpttAl  (itLifSffii^ 

tMinfirmt'd  by  autopsy). 


a  small  number  of  meningococci,  btath  intra-  and  extra -cellular* 
usual  duration  of  the  disease  is  from  two  to  five  months;  denlh 
occur  from  c<:uivulsions,  or  from  some  intercurrent  disease^  such  as  puru* 
iu*>[n'a^  but  most  frequently  from  marasmus.  The  prognosis  \b  very  UJ 
c'Xri'pt  whi'n  the  cause  is  syphilis,  when  recovery  may  take  place. 

Diagnosis. — ^The  disease  is  to  he  distinguished  from  tuberraltms 
nicuiogitis,  and  from  the  opisthotonus  of  reflex  origin  which  is  *Mf«* 
sionally  seen  in  infants  sulfering  from  marasmus.  It  dilTers  f roin  tukf- 
eulous  meningitis  in  its  more  protracted  course,  in  the  absence  of  fcvrf 
and  paralysis,  and  also  in  the  greater  prominence  of  the  opisthotoniifi  loJ 
hyilrorcphnlus. 

Treatment. —  If  meningococci  are  found,  anti-meningococcu*  aeniia 
should  he  used.     It  will  usually  destroy  the  organisms,  alUiuugb  it  i 
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not  alFiH  t  tlio  pat)H>Io|;ical  chaii^^s  that  have  taken  pla<f  an  the  rej^ult  at 
llu'ir  loii^  arlivity.  If  there  is  any  reasi^n  in  sus|Mvt  KVphilii*,  ttalvar^an 
and  the  iiwliil  of  jNitassiuni  and  niereury  nhouKi  l>o  a<lministeri*<l.  Opera- 
tions fi»r  the  relief  of  the  hyflnnvphaluK  liave,  up  to  the  pri^»nt  time, 
nu't  with  little  measure  of  Huceetv. 


THROMBOSIS  OF  THE  SINUSES  OF  THE  DURA  MATER 

This  is  not  of  very  fnK|uent  (K'<urn»m»t\  It  may  de|H»nd  upon  <*ertain 
♦r**neral  coinlitions,  when  it  is  usually  elassi^l  as  nirhrctir  or  marantic 
(hromhosis:  it  may  lie  asKN'iatiHi  with  KhuI  |mth(»logieal  prcM^'MH^s,  when 
it  is  known  as  inflammatory  or  septic  thromhosis. 

Cachectic  Thrombotii. — This  is  sivn  in  infants  and  youn^  ehildn*n, 
hut  is  very  rare  after  the  ap»  (»f  five  years.  It  <Mrurs  in  the  4-ours*»  of 
\arious  din^is^'s,  the  most  frequent  Immu*:  pneumonia,  p^Ttussis,  diph- 
tlirria,  nephritis.  tulH*r(ul<K<is,  and  the  acute  intt^stinal  diseas4*s.  In 
roniMM-tion  with  the  Iast-mentione<l  p*<nip.  alto>;ether  too  mueh  has  Invn 
made  of  it,  as  it  is  really  rare,  and  in  only  a  very  few  easi»s  d<H»8  it  explain 
the  nTehral  symptoms  presi^nt.  The  aetual  cause  of  the  thnmihcwis  is 
the  altered  t*ondition  of  the  hhwHl  and  the  fei»hle  eireulation,  ai*  the  walN 
of  the  sinuses  are  normal. 

The  mo>t  fn^pient  Mut  of  cacluntit*  thn>mlM»sis  is  the  su|H*ri<»r  lonjji- 
tudinal  sinus.  .\t  auto]»sy  one  must  U'  can*ful  not  t(»  confound  the  m>ft, 
partly  de<idorix4Ml.  non-adhen»nt  thnmihi  of  |M»st-mt>rtem  orif;in«  with 
tliuM*  of  ante-mortem  fornuition.  The  latter  are  tirm,  and  when  of  lon^ 
htaiidin;;  may  1k»  very  hanl  and  even  show  a  laminated  struclun\  They 
usually  fill  the  sinus  cimipletely,  an<l  an*  adherent.  The  thromhus  e\- 
t(*iids  from  the  sinuM'S  to  the  veins  emptying  into  it,  which  stand  out 
like  flark  Worms  u|H»n  the  surfact*  of  the  hrain.  The  hrain  itM*lf  may  In* 
dee]»ly  nin^re^ted,  or  it  nuiv  Im»  coNennl  with  a  ilitTuM*  heniorrluip*,  hut 
more  fri'fpiently  the  hrain  and  the  niemhranes  are  simply  iMlenuitous. 

The  symptoms  of  cachtHtic  thn»mlN)sis  are  few  and  un<vrtain.  and  in 
a  lari:e  mnulN-r  «>f  «ai>es  the  iliM*as4'  is  latent.  V«'ry  rarely  is  a  |>i>>iti\e 
diai:tH»?»i>  |Mi«»>ihle  tluriii^  life.  When  the  throniUtsis  tM-curs  just  U-fort* 
death.  it>  >ymptoms  are  h>  mingled  \iitli  thoM*  of  the  (»ri;;inal  iliM-a^' 
that  they  ran  nut  U*  s«>]>aratiH|.  In  ^«lnl<*  la.M'S  then*  may  Im»  |iM-ali/«il 
t»r  L'erieral  <i»ii\»ilsion^.  or  |mni]y>ts.  lo>s  of  citnx  iou>n<'ss,  and  htni- 
hi^'mus. 

Tin-  pr«»i:iH»-i»'  in  had.  ra-es  piierally  prn\iiii:  fatal  in  the  c^Mir^'  tif  a 
i«  u  'lavo.  rii«'  diairiiM*!*.  i^  «mi  unt«Ttaiii  and  oh^  iire  that  tin*  tr«*atmeiit 
iMii-t  Im-  -\  niptitnnith  .  and  direited  toward  the  L'*'neral  rather  than  the 
I'M  al  uMidition. 
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Inflammatory    Thrombosis — Septic    Thrombosis — Sinui-PhlelHtu.— 

This  condition  is  most  frequently  seen  in  children  in  connection  with 
acute  meningitis.  It  may  exist  either  with  the  simple  or  the  tubercokHu 
variety.  It  also  follows  otitis — especially  old  and  neglected  eases — UHh 
ally  with  necrosis  of  the  petrous  bone,  but  sometimes  without  it  It  is 
much  less  frequently  associated  with  disease  of  the  ear  in  children  than 
in  adults.  It  may  arise  from  traumatism,  necrosis  of  the  cranial  bones, 
or  from  septic  processes  involving  any  of  the  cavities  or  any  of  the 
structures  adjacent  to  the  brain,  such  as  the  scalp,  orbit,  nasal  fossi, 
mouth,  or  pharynx.  Infection  from  the  mouth  or  pharynx  is  most  fre- 
quent in  children  in  connection  with  scarlet  fever  or  diphtheria;  while 
usually  secondary  to  otitis  it  may  occur  without  it,  the  infection  being 
carried  by  the  blood-vessels.  Infection  from  the  nose  may  have  its 
origin  in  ukreration  from  syphilis  or  tuberculosis.  In  the  orbit,  the 
source  may  be  malignant  disease. 

The  seat  of  the  thrombosis  will  depend  upon  the  original  disease.  If 
this  affects  the  cranial  bones  or  the  scalp,  it  will  be  the  longitudinal 
sinus;  if  the  car,  the  lateral  sinus;  if  the  base  of  the  skull,  the  orbit, 
the  mouth,  the  jaw,  or  the  nose  is  affected,  it  will  be  the  cavernous  sinus. 
When  thrombosis  occurs  with  meningitis  the  lesions  are  much  the  same 
as  in  the  cachectic  form,  with  the  exception  that  there  are  sometimes 
slight  changes  in  the  walls  of  the  sinuses.  If  the  patient  has  suffered 
from  a  local  septic  process,  there  may  be  puriform  softening  of  the 
clot,  and  general  pyemia,  with  the  development  of  secondary  abscesses 
in  the  brain,  in  the  lungs,  and  in  other  organs.  With  such  cases  there 
may  be  associated  a  general  or  localized  meningitis. 

Symptoms. — The  symptoms  of  septic  thrombosis  are  more  definite 
than  those  of  the  cachectic  form.  When  occurring  in  the  course  of  men- 
ingitis, it  usually  adds  no  new  symptoms  lo  those  of  the  original  dis- 
ease. In  the  pyemic  form  the  symptoms  are  more  characteristic,  par- 
ticularly when  associated  with  otitis.  There  are  recurring  chills  with 
very  high  and  widely  fluctuating  temperature.  There  is  headache,  and 
often  localized  tenderness  of  the  scalp;  the  other  symptoms  which  are 
present  are  usually  the  same  as  those  of  meningitis.  If  metastasis  oc- 
curs; there  may  be  evidences  of  abscesses  in  the  brain  or  in  other  organs, 
and  sometimes  there  are  signs  of  suppuration  in  the  jugular  vein.  A 
polymorphonuclear  leucocytosis  is  usually  present,  and  blood  cultures 
in  most  cases  show  the  presence  of  pyogenic  organisms. 

The  local  symptoms  of  the  thrombosis  differ  somewhat  according  to 
the  sinus  affected :  if  its  scat  is  the  superior  longitudinal  sinus,  there 
may  be  cyanosis  of  the  face,  dilatation  of  the  tcmjwral  and  frontal  veins, 
and  sometimes  epistaxis;  if  the  lateral  sinus  is  involved,  the  process  may 
extend  to  the  jugular  vein,  which  may  be  felt  in  the  neck  as  a  hard 
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conK  aii<l  thrn*  may  Im>  dilatatitm  of  the  vc*in8  of  the  mastoid  r«*^inn«  an«l 
rvcn  1(N'a1i/('<I  cMlonia ;  wlu*ii  the  ravernous  piiiiis  in  afTtHti'd,  tlxTi*  may  U* 
|irotni^ioi)  of  the  eyoliall  «»f  the  afft»<'t<Hl  nide,  cnlema  of  the  lid,  and  with 
the  ophthalmoscope  the  rt*tinal  veiiiH  ap|M»ar  enlar>;ed  and  tortuous,  t^mu^ 
times  Muf!  the  M*at  of  tliroinlNtsis.  The  prtMt^ss  may  atTn-t  eith(*r  «»ii<* 
or  lK)th  8ide8.  The  courne  of  wptie  thromUisis  is  rathiT  irre^rular.  \ary- 
in^  from  a  few  days  to  thnn*  w<H*k8.  In  fatal  eas4*s  di*ath  takes  placv 
from  meningitis,  ^-en^hral  ahnrss,  or  pyemia.  The  propu»sis  is  vrry 
^^rave  unl«*ss  the  dis4*as<*  is  so  situated  that  it  is  atnt^ssiliU'  to  surgical 
ofH*ration. 

Treatment, — The  only  su<(i*ssful  treatment  is  surgical.  <)|M*ration 
is  easiest  in  thromUisis  of  the  lateral  sinus.  iK'in^  much  more  ditlieult 
if  involving  the  su]HTior  lon^itudiinil  sinus.  So  many  eas4*s  are  now  on 
H't'ord  of  suecrssful  o]H*rati(m  u]Min  t«eptie  thromlN)sis  of  the  lateral  sinus 
that  it  should  always  Im?  urged  when  the  diagnosis  is  ehiir. 


CERKBRAL  ABSCESS 

CVrehral  ahs<'«»ss  is  quite  rart»  in  children,  d«»<*ide4lly  mon»  so  than  is 
i-<Tt'hr«l  tumor.  In  (ii»wers'  eolhNtitui  of  '^*'i.1  (*as4's,  only  twenty-four 
wen»  under  ten  years  of  a;re.  In  infants,  ahs<t»ss  is  one  of  the  K*iist  fn»- 
qu«*nt  dis4*ases  of  the  hrain,  and  up  to  five  years  it  is  exetHnlingly 
ran». 

Etiolonr* — Ky  far  the  most  frtHpient  eause  in  ohildren  is  otitis.  This 
is  the  ori^rin  of  the  great  nnijority  of  the  easi»s.  Al>S4'ess  rarely  eompli- 
<at«'S  aeute  otitis,  hut  is  S€M»n  with  the  ehmnie  form.  K\aetly  how  otitis 
eaus4s  <t»rehral  ahs<-ess  it  is  not  always  easy  to  deti*rmine.  Ksually 
th«Te  is  <-aries  of  the  |N>tnius  Ume,  hut  there  may  U'  imne.  The  infi*etion 
may  (>vtend  through  the  small  vein**  traversiutr  this  Ume,  or  along  the 
lateral  si  mums  to  the  nTeU'llum.  .Vhs«-ess  is  often  attrilmteil  to  the  re- 
t«ritii»n  of  pus  in  the  ear,  hut  it  may  iHtur  wlieii  the  di-i  liarire  i*  fni-. 

\V«'  ha\e  iUH'u  in  a  young  infant  ahm-i>«is  follnw  na*>al  infi^i  tion.  the 
prtMt'H*.  a)i)>arentiy  e\tiMiding  tlirough  th«*  eril>riform  |»late  of  tin*  etli- 
nioitl. 

Traumatism  is  the  st'itnid  im|Mirtant  I'tiologirjd  factor.  Ahsii^^is  may 
!»«•  assfH-iatnl  with  fracture  of  the  skull,  or  follow  «>im)>le  eont  u^^^^ion.  The 
altM-e^^s  i«i  gi'nerally  in  the  neiiihlMirhiMMl  nf  the  injury,  hut  <ni  a«*ioiially 
i<  pr«»du«ed  hy  ntntrr  roup,  Alisi-ess  nuiv  Im*  tlie  r»*-idl  of  iiif««itious 
•  inlNiIi.  a<^<»4Hiated  with  ireneral  pyt*mia.  though  this  i^  ran*  in  «'Arlv  life: 
and  liiially  it  may  «Hrur  witliout  anv  a**si>;nahli*  lau^*.  Tli«'  ortranisms 
u-n:ill\   pri'M'iit  are  •.tn-pttN-tM-ci.  <>taphyliN-<Nri.  or  pn<MimiNm^  i. 

Lesions.     Tiie  mo^t  fn'«|uent  ^Mt  of  the  ahs^-ess  is  first,  the  tt-m- 
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porosphenoidal  lobe;  secondly,  the  cerobelhim :  thirdly,  the  frontal  lob^. 
Other  locations  are  very  rare.  Abscesses  are  usually  single.  In  size  tbty 
vary  from  that  of  a  small  cherry  to  an  oranj^e.  We  have  seen  a  cue  in 
an  infant  in  which  one  whole  hemisphere  was  replaced  by  several  large 
abscesses  with  thick  walls,  only  a  thin  layer  of  cortex  covering  them. 
No  cause  for  them  could  be  found  and  the  pus  was  sterile.  The  con- 
tents are  usually  thick  greenish-yellow  pus,  which  may  be  very  fetid. 
When  abscesses  have  lasted  for  some  time  they  are  usually  surrounded 
by  a  dense  pyogenic  membrane,  and  may  become  encysted.  The  patholofr- 
ical  process  may  be  slow,  and  often  is  npj)arently  stationary  for  a  loii|: 
period.  Abscesses  may  rupture  into  the  ventricles,  less  frequently  upon 
the  surface  of  the  brain,  causing  meningitis,  or  the  pus  may  even  escape 
externally  through  the  auditory  meatus. 

Symptoms. — These  are  general  and  local.  The  general  symptoms  are 
much  the  more  important  for  diagnosis,  and  often  are  the  only  ones 
present.  The  local  symptoms  are  those  of  a  tumor.  The  clinical  hisstorr 
of  a  case  of  abscess  of  the  brain  may  l)e  divided  into  three  stages:  First 
the  period  of  onset,  or  early  acute  inflammatory  symptoms,  fever,  etc. 
wliich  attend  the  formation  of  pus.  Secondly,  the  latent  p<»riod,  or  period 
of  remission,  in  which  very  few  symptoms  are  present;  in  many  acute 
cases  this  stage  is  wanting  altogether;  in  the  chronic  ceases  it  may  last 
for  months,  or  even  years.  Thirdly,  the  final  period,  with  recurrence 
of  active  cerebral  symptoms,  followed  by  death  in  a  few  days. 

The  onset  may  be  accompanied  by  s\Tnptoms  so  slight  as  almost  to 
escape  notice.  In  most  cases,  however,  headache  and  fever  are  present 
The  headache  is  usually  severe,  and  often  localized  upon  the  affected 
side;  in  cerebellar  abscess  it  may  be  occipital.  The  fever  is  moderate  in 
intensity,  and  continuous.  In  addition  there  may  be  vertigo,  vomiting, 
general  convulsions,  and  cessation  of  the  aural  discharge,  if  one  ha* 
been  present.  The  duration  of  this  stage  is  variable;  it  may  Im?  onlvi 
few  days,  or  several  weeks.  It  is  shorter  in  traumatic  cases,  and  in 
those  which  are  due  to  pyemia. 

The  latent  stage,  or  j)eriod  of  roniission  of  symptoms  may  be  quite 
short — only  a  few  days'  duration — and  it  is  often  absent.  During  this 
])eriod  the  temperature  may  fall  quite  to  the  normal,  and  the  headarhe 
disappear,  or  be  only  occasional  and  slight.  However,  if  any  focal  symp- 
toms have  been  present  they  remain  unchanged. 

The  symptoms  of  the  terminal  stage  are  due  to  a  rapid  extension  of 
the  inflammatory  process,  with  edema  and  softening  about  the  abscess, 
sometimes  to  rupture  into  the  ventricle,  and  sometimes  to  meningitis. 
The  fever  now  returns,  and  may  be  high.  There  is  headache,  often 
very  intense  and  continuous ;  there  may  be  delirium  and  convulsions,  and 
the  gradual  development  of  coma.     In  addition  there  may  be  vomiting, 
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{wralvsiV,  (»pi^ithotomls,  n'tructrcl  HlKloinen,  and  tho  otIuT  Hyinptonw  of 
nu'iiinptis.  OccaHinimlly  nil  the  oarlior  sytnptoinH  may  )h>  latent,  aii<1 
the  terminal  KvniptomH  may  In*  the  only  oiu*8  pretH'iit.  In  infantn,  \hv 
fontanel  is  usually  Iar>j:e  an<l  bul^ng;  eonvulsiona  arc  rather  more  fre- 
<|uent  than  in  older  ehildrfu. 

The  hnal  symptoms  of  ahsctvs  are  rather  indefinite,  uwin^  to  its 
usual  situati<m.  Ahs<*i»sses  of  eonsideralde  size  nmy  exist  in  the  temporo- 
Hphenoi<IaI  IoIk?,  in  the  ctMitral  part  of  the  fnmtal  hilns  or  in  the  cvn»- 
lH*llum,  without  any  definite  IcmhI  symptoms.  If  the  al»set*s8  in  near 
the  motor  area,  there  are  the  usual  symptoms  of  disiMise  in  thi*  ItM'ation: 
spasm,  or  [»aralysis  of  the  faee,  arm,  or  le^  A  et»rti«'al  or  suln'ortit-al 
ahseess  is  likely  to  cause  eonvulsions.  Cereln^llar  al)s<H»ss  may  give  ris4» 
to  (K'lipital  headache,  frecpient  vomiting,  and  when  the  ahs<i*s8  im  largi* 
enough  to  press  u]N)n  the  mi<ldle  1oIh%  there  nuiy  1n>  ine<N'»rdination  of 
the  muscles  of  the  extremitiiv.  Optie  neuritis  may  1h'  present,  hut  other 
symptoms  relating  to  the  eranial  nervt»s  an»  rare.  l^N^alixiHl  teiid«*rn(*ss 
over  the  sialjt,  when  jNTsistent,  is  a  symptom  of  im|M>rtan(^s  and  may 
serve  to  hnate  the  ahs<rss,  if  it  is  sufNTfieial. 

Diagnotift. — Of  the  general  symptoms,  the  most  im]K>rtant  for  diag- 
nosis an»  fever,  headache,  delirum,  and  tenninal  coma.  Tht»sc  beeonie 
particularly  significant  when  ftdlowing  otitis  or  traumatism.  The  dif- 
ferential  diagn<»sis  of  ahsei^  is  to  be  made  prineiimlly  from  tumor  and 
meningitis,  and  from  these  (X)nditi(m8  more  by  the  history  and  general 
fiiursi*  of  the  diseasi*  than  by  any  special  symptoms.  Tlie  diagnosis  of 
absc<>ss  fn>m  tumor  is  eonsidere<I  in  connection  with  the  latter  dis- 
eas4>.  It  is  inon*  ditlicult  to  distinguish  U^tween  meningitis  and  alw<*esit. 
since  the  two  pHH-rsses  an>  ofti*n  ai^MN'iatiMl.  With  meningitis  etinvul- 
sH»n<  arc  more  comnum,  but  they  are  randy  I(N*ali/ed :  rigidity  and  the 
infianinuitory  symptoms  are  mon*  intens4S  the  n»urst*  is  usually  nion> 
nipid  and  more  re^rular,  l>eing  rarely  interrupteil.  as  is  the  ctiurs4»  of 
al>sccs>.  Lu<iK  vt4»^is  is  more  nuistant  and  u^ually  more  mark<Ml  m 
niciiiii:jiti>.  Lnmiuir  puncture  givi*s  negati\e  roults  in  uncompIicatc*ii 
a)iM>r->>  wliilf  it  L'i^cs  [Mi*>iti\e  definite  information  in  meningitis. 

Pro§7ioiii. — The  pro^'^iin>i.*  in  <*erebral  aliM"e>s  i>  always  grave,  unless 
jmr^^ihlf  tn  -urL:i«al  oiHTation.  The  prog^e^s  may  U'  >lnw,  or  rapiti,  but 
It  i>  iiiiMtai'ly  fmni  bad  to  worM%  and  s<H>ner  (»r  later  the  dis4-aM*,  if  not 
int«  rft  nd  \\\\h,  prnNe*:  fatal. 

Treatment. — The  imdi^-al  treatment  i»f  abs4-ess  in  itj*  active  stage  i* 
that  «>f  any  a«  ute  iiiTra«  raiiial  intlanimation — itt*  t(»  the  head.  al»<«>Iute 
ijiii't.  fn-e  tatliar**!^.  aiel  fu)l  «I«im-s  of  the  iiromids  or  niMrphin,  if  |min 
I-  iiitt  ri-«-.  Tin  al-«»liitily  iiii|H  !i-^<  eon<litioii  nf  the^*  eaM»s  when  left 
to  ih.  ni-«l\i-.  and  the  n*»^'nt  hrdliaiit  re-ult*  fn»iii  i*ur*:ifal  o|H*rations, 
should  lead  the  J»hy^ieian  to  urge  o|)iTation  in  every  caiie. 
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CEREBRAL  TUMOR 

Tumor  of  the  brain  is  not  very  infrequent,  and  may  be  seen  eren  ia 
infancy.  From  this  time  up  to  j)uherty  there  is  no  period  of  gperiil 
susceptibility.  In  260  of  the  cases  in  Starr's  collection,  in  which  the 
nature  of  the  tumor  was  stated,  the  following  were  the  varieties: 

Tubercle    152 

Glioma    37 

Sarcoma    34 

Gliosarcoma    5 

Cyst    : 30 

Carcinoma    10 

Gumma   1 


Tuberculous  tumors  are  more  often  multiple  than  are  other  varieties. 
Their  most  frequent  seat  is  the  cerebellum ;  next  to  this  the  pons  and 
crura  cerebri.  They  are  occasionally  cortical  or  central.  Glioma  is  moct 
often  found  in  the  cerebellum  or  in  the  i)ons,  and  next  in  the  cortex;  it  is 
rarely  central.  Sarcoma  is  most  frequently  in  the  cerebellum ;  next  to 
this,  in  the  order  of  frequency,  in  the  pons,  the  basal  ganglia,  and  the 
cortex.  Cystic  tumors  are  either  central  or  cerebellar.  Taking  the 
cases  as  a  whole,  the  most  frequent  scat  of  tumors  in  children  is :  first, 
the  cerebellum ;  second,  the  pons ;  third,  the  centrum  ovale.  They  rarely 
spring  from  the  cortex. 

Tuberculous  tumors  are  occasionally  seen  in  infancy,  but  they  occur 
most  frequently  between  the  ages  of  four  and  twelve  years.  They  are 
always  secondary  to  tuberculosis  elsewhere,  usually  of  the  lungs  and 
of  the  bronchial  lymph  nodes.  They  most  frequently  start  from  the 
membranes,  rarely  being  centrally  situated,  and  extend  inward,  infil- 
trating the  superficial  portion  of  the  cerebellum  or  cerebrum.  In  more 
than  half  of  the  cases  they  are  multiple.  There  is  almost  invariably 
localized  meningitis  at  the  site  of  the  tumor;  there  may  be  adhesioni 
between  the  dura  and  pia  mater,  and  the  disease  may  extend  to  the 
cranial  bones.  In  size  these  tumors  vary  from  a  small  pea  to  a  child's 
fist.  They  may  be  softened  and  broken  down  at  the  center,  or  cheesy 
throughout.  They  are  the  result  of  a  localized  tuberculous  inflammation, 
which  does  not  differ  essentially  from  that  seen  in  other  parts  of  the 
body.    They  rarely  undergo  calcification. 

Glioma  is  not  infrequeht  in  infancy.  It  repeats  the  structure  of 
the  neuroglia,  being  composed  of  connective  tissue  and  branching  oelk 
It  is  an  infiltrating  tumor  whose  limits  are  difficult  to  determine  evon 
under  the  microscope. 

Sarcomata  may  be  of  almost  any  variety.     They  grow  much  more 
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rapidly  than  gliomata.  The  two  varieties  are  very  oocaFionally  combined 
in  the  same  tumor — glionarcoma. 

Cystic  tumors  may  be  the  result  of  porencephalic  softening  or  of 
en(*a|)Mulated  hemorrhages  in  early  life.  <rliomata  and  soniHinK^s  sar- 
comata undergo  cystic  softening.  Cysts  may  )n>  fwrasitic  in  origin.  The 
cause  of  many  simple  cysts  is  entirely  obs4•u^^  They  may  Ik»  found  in 
any  part  of  the  brain. 

Carcinomata  are  always  metastatic  and  are  MHtmdary  U*  a  primary 
growth  els4'where  than  in  the  brain,  (lummata  and  vasc-ular  tumors  are 
excee<lingly  rare  until  after  pulH»rty. 

As  the  tumor  grows,  se<H)ndary  lesicms  are  pnMlu<*4»il  in  m«*st  of  the 
eases.  These  are  the  result  of  prc»ssure  on  cf»ntiguous  jiarts  of  the  brain 
interfering  with  their  function,  or  of  obstru(*tion  t«»  the  aqu<*«luct  of 
Sylvius  <»r  the  fourth  ventricle  preventing  the  exit  of  fluid  from  the  in- 
terinr  of  the  brain  and  thus  clausing  hy«lnK'<*phalus.  Tumors  in  the  [los- 
terior  fossa  are  very  fn»<piently  act*ompnni<*il  by  hydnHi*phalus.  I^iNal- 
iztnl  meningitis  over  tumors  suiN^rficially  situated  is  the  ride,  and  this 
may  Ik?  the  <aus4»  of  some  of  tlie  symptoms.  Karely,  cen»bral  lunnorrhagi* 
may  be  ass4Kiated. 

Etiolonr* — The  causes  of  cerebral  tumors  are  for  tlie  most  part 
unknown.  In  a  few  instancies  there  is  a  history  of  definite  traunuitism. 
Sarcomata  may  Ih>  MH-ondary,  carcinomata  and  tuUTcuIous  tumors  an* 
probaldy  always  so. 

Symptomi. — These  may  \ye  dividtnl  into  two  groups:  first,  the  general 
sympttmis,  which  are  (^mimon  to  tumors  of  all  varietii*s.  are  chiefly  due 
to  pn>ssure  and  are  more  or  less  inde]x*ndent  of  l(Mati(»n;  MMtuidly,  the 
l<Htil  symptoms  dep(*nding  upon  the  situation  of  the  gn)wth. 

Of  the  general  symptoms  one  of  the  most  frequent  is  headac*he. 
Though  it  varies  nnuh  in  its  severity,  chanuter,  and  position,  it  is 
rarely  al»H*nt.  It  is  apt  io  l»e  S4'vere,  and  may  c<»ntinue  ff»r  a  long 
|H>ri«HK  or  it  may  U*  intermittent.  Tlie  bN-atioii  of  the  pain  has  no 
definite  relation  hi  tlie  situation  of  the  tumor,  nor  is  the  intensity  of  the 
pain  df{M>iHlent  u}Hin  the  size  of  the  tuin«tr.  It  may  In*  aefompanicMl 
by  HTisations  of  tightness,  mmpres^ion,  «»r  tension  in  the  bead.  It  may 
Im»  as-ioi  iated  with  l«H-aIize(l  teiulerni'^s  o{  Xhv  walp;  wIh«ii  tlii-  i«»  Minhtant 
it  is  a  Valuable  symptom  for  diagn(»^is,  as  it  often  (Mt  urs  with  tumors 
hUfH-rfh  ially  1«m  at«il. 

tlt!i«ra!  (oriMiKions  are  frwpii'ut  in  the  early  stage,  but  s«*parate<l 
by  quite  Imiir  int«-r\als:  they  U-eome  more  fn*<|uent  an«l  mon*  s«*\en» 
as  the  di>«a^«*  f»n«irri'<«M-s.  All  degn^i-s  of  S4*verity  are  mvii.  fri»ni  slight 
twitibings  and  t»in|Hirary  loss  u{  (t)ns<-iousni*ss  to  typiml  epib*ptiform 
Mi/nri'<.  TlifV  are  nio«.t  e«iiiimon  when  the  growth  is  rapi^l  and  when 
^implicating  meningitis  is  pn*M*nt.    Attacks  of  vomiting  or  of  IcNtliaed 
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Spasm  may  for  a  considt^rable  time  preee*3e  gen 
single  attack  there  may  Ijg  first  localisscd  and 

Mental  symiitoni^  are  generally  jin'sent  i 
plexity.  Thert'  may  ha  only  frett'iihie^^  and 
change  in  disposition*  Those  symptoms*  are 
causes  in  children  that  they  excite  no  apprche 
added  dulnese,  apatliy,  and  somnolence.  T.atei 
be  attacks  of  mclaiulMjlia  or  there  may  lie 
maniacal,  excitement ;  and,  finally,  the  mental  i 
a  condition  of  imbecility. 

DiBtiirbances  of  sleep  are  frequent  There 
sleep  may  be  broken  by  hallneinatiDns,  ace 
screaming;  rarely  is  there  persisstent  drowsioos 
the  disease* 

Optic  neuritis  or  papi!li>-eilcma  (choked  disc 
ring  in  80  to  90  per  cent  of  the  cases.  This 
ophtlinlmoBc*)pe,  bb  there  may  be  no  distiirbanc 
disc  is  generally  double.  It  is  nearly  conj^t 
posterior  fossa,  especially  of  the  ccrebellnm- 
with  tumors  of  the  corpora  quadrigemina  anc 
region.  Papillo'cdema  is  usually  associated  i» 
ganglia,  but  is  late  in  appearance  or  frequei 
of  the  pons,  corpus  callosuni  or  convexity. 

Vomiting  is  a  wirry  frequent  Byniptom,  hut 
occurs  suddenly  without  assignable  cause,  and 
fsymptoms  of  indigestion.  TT^mj^y  attacks  corae 
occurring  early  in  the  moniing.  Vomiting  is  e^ 
frequently  repeated,  and  of  more  importance  i: 
infants. 

Vertigo  is  often  associated  uith  vomiting. 
and  seen  upon   changing  position,  but  Inlcr  it 
especially  with  tumors  in  tlic  posterior  fossa. 

A  slow  pulse  is  occasionally  obsc^-vcd  with  b 
as  low  as  40  or  50  to  the  minute.  Tin's  is  the  i 
cranial  pressure,  and  is  only  found  \vlien  the 
is  therefore  usually  a  late  syinpiom.  iMdnrgeniei 
to  the  hydroee])hahis,  at  times  occurs.  It  is  mor 
the  fontanel  has  closed  and  the  sntui'es  are  iinnl 
of  the  sutures  and  marl<e(l  enhirL^enicnt  of  the 
late  as  the  eighth  or  tenth  year.  Treasure  oi 
erosion  of  the  contiguous  hone.  The  most  frecji 
is  the  sella  turcica  with  iuiiiors  of  the  ])itnita 
made  out  by  the  X-ray,  which  also  sli<»\\s  frecp 
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rilA  digital  mnrkitip  an  the  ikttll^  the  fMuU  of  bydroeephaliuL 
Yifij  infrequently  the  shadoir  of  a  tumor  m  Teveal«.*«L  Dialietiai  inftipidiu 
a  H>ni]jtom  ch<  Am^K^tatiHl  irith  tumom  at  the  baai^«  e«ptfrialty 

rhen  the  pituitur  nlred. 

Local  8jfmploms.^~Thf*jM^  depend  upon  thf»  situation  of  the  tumor. 

;  not  at  all  upon  it<t  charat tor.  They  are  the  rej*ult  of  preenare  or  of 
action  of  brain  ti«t«ue«    They  may  therefore  be  irritative  or  paralytic 

nptoma.  Local  iympt^imii  may  be  wanting  entirely,  and  they  may 
VII ry  much  in  difTerent  casea  even  with  tiimom  in  the  aame  ait  nation. 
Tliey  are  modifjHl  by  the  eixe  and  by  tht*  rupulity  nf  ^/rowth,  and  by  the 
exjatence  of  loealisGed  meningitis. 

Ttiniom  ftituat^Hl  in  tlie  frontal  lobc^  a^  a  rule»  pret^ent  few  §3rmptoiiia 
and  may  be  entirely  latent  Irritatiuu  of  the  frontal  lobe  may  extend 
to  the  motor  area  and  cause  conruUtona  either  local  or  irenefil:  but 
not  often  ij*  there  paralyflis.    Tumors  of  the  left  Hide  (ut  V  ^itle 

in  left-banded  ptersonfi)  may  c^uae  apraxia^ and  when  in  the  : .  ..  Jiital 

ttinvolutkon,  motor  aphakia. 

Tumors  in  the  motor  convolutiona  along  tfaa  flasofe  of  Bolaado 
produce  the  moat  definite  and  unifumi  local  qnuptoms;  When  situated 
tit  the  upper  portion  the  leg  ia  affected,  at  the  middle  portion*  the  arm* 
and  at  the  lower,  the  fai^.  Irritative  B}*mptonia,  aueb  as  rigidity  or 
ionic  spasm,  commonly  prt«cede  for  tome  time  the  paralytia  which  r^ 
lilts  from  pressure  or  destruction.    Thiisa  attados  of  localiied  emiTiilsioiis 

in  in  the  face,  arm,  or  lt*g;  but  thej  asuatly  aaeteod  more  or  less 
ipidly  until  all  three  are  involvecL  They  are  often  followed  by  alight 
in*ient  psra!y«iii.  ComKionnnc^s  ta  oftrn  retained  and  when  lost  is  K^t 
late  in  the  attack.  Barb  attarka  are  known  as  ''JadcsoniaA  epilepty,^  and 
form  one  of  the  mcist  dtagitiHitic  symptons  df  cerebral  tnnor*  Locmltaed 
apeam  may  he  aaaoc  iated  with  anesthcata  or  other  distiirliaiie«  of  ataaa- 
ion*  Tlie  pamlyata  giinerally  first  affects  one  extnimity — the  arm  or  U%t 
ling  to  the  liMmtion  of  the  tumor — and  afterward  it  may  ifin>lft 
{hi  iotire  aide,  including  the  face. 

If  the  titmor  IS  dpntrally  loeated*  or  at  the  b«se«  hemjfdegta  may  b# 
nil  early  symptom  from  pre»afa  on  the  motor  tracts  With  coftiod 
jiaralypis  there  may  be  assoctilod  ataxia  and  paresthesia  or  anesUieiia. 

Tumors  of  the  parietal  lobe  may  givta  m  local  aymplMnc  If  the 
tumor  ia  dcf»ply  situatecl  thiTre  may  be  hemianopsia  ffoin  pnman  on 
part  of  the  optic  trai*t.  If  the  inferior  parietal  Kibule  of  the  left  aide 
\  affeetedt  there  may  be  word-hUiidiMaa^  or  tnabilaty  to  mdesilaiid  writ- 

langitaf^ 

Tumors  of  the  oocipttal  lobe  prodocte.  as  the  only  constent  local 

aploiB,  liemiaoopsia*    This  is  osually  bilateraU  affi^rting  the  aame  ^e 

both  eyas,  being  on  the  aide  oppositr  Id  that  of  the  lasioOft  L  cl^  a 
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tumor  on  the  right  side  eaiises  Itlindnese  in  thfi 
m  that  the  patit^iit  sees  nothing  to  tho  left  of  ( 
of  him,  Tiistear]  of  liciti [anopsia,  thiTe  may  be  onl 
disturbances  of  sight. 

Tumors  of  the  temporoepbeiioidal  hjbe  may  1 
left  siclc,  nifty  eausc  word-fleafness,  i,  e,,  iuabi] 
fiignifieance  of  spoken  hinguage. 

Tumors  in  the  island  of  Eeil  when  Bitimt^ 
(right  side  in  left-handed  persons)  may  eause  mi 
anees  of  speeeli.  If  they  are  large  they  may  ] 
pressure  upon  the  motor  tract — hemiplegia  or  mon 

Tumors  of  the  bai^il  ganglia  eause  markpd  ) 
none  of  a  definitely  lotal  eliararter.  The  impMrti 
the  various  traets  or  huu riles  of  fibers  wbirh  pass  g 
the  internal  capsule,  Tliese  inrlude  the  motor  ai 
traelSj  the  olfactory,  auditory,  visual,  and  npeeeii 
may  be  pressed  upon,  and  the  nature  of  the  symp 
the  size  of  the  tumor  and  the  extent  of  the  \ 
anterior  part  of  the  capsule  is  aiTected  tlicre  may  I 
middle  fibc^rs,  hemiplegia  and  disturbances  of  artiei 
fillers,  hemiauesthesia.  All  these  may  be  associa 
may  be  eompltte  or  partial.  Tumors  in  this  sit 
plieate  the  eranial  nerves.  Optic  neuritis  is  qu 
not  afipear  early.     Localised  or  general  convulsion 

The  peculiar  symptoms  pointing  to  tumors  ol 
nystagnmsj  strabismus,  and  lose  of  pupillary  reflea 
eral  muscular  ineoordinationj  and  a  staggering  g 
third-nerve  paralysis  nn  the  side  <*f  the  tumor,  an 
to  the  hemiplegia  with  which  it  is  often  associa 
crossed  paralysis  is  quite  diagnostic.  The  sym 
paralysis  are  external  slrabisnnis,  dilatation  of  1 
Miile  hemiplegia  is  commonly  present  with  lar^ 
absent  with  small  ones,  or  may  appear  later  than 
nerve. 

Tumors  of  the  pons  are  quite  rammon.  The 
consist  m  crossed  paralysis,  the  craoial-nervc  syj 
side  of  the  tumor,  and  the  general  motor  and  i 
the  opposite  side.  When  the  seat  is  the  upper  half 
and  fifth  nerves  are  apt  to  l>e  implicated,  giving  ri^ 
of  the  pupils,  exti'rual  strabismus,  trojdiie  disturb 
tion  of  the  cornea,  and  neuralgic  pain  in  the  face, 
half  of  the  pons  involve  tbe  sixth,  seventh,  and  e 
internal  strabismus,  eontraeted  pupils,  facial  paraJ 
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ness,  and  auditory  vertigo.  Other  symptoms  assoiiated  with  tumors  of 
the  iK)n8  are  headache,  vomiting  and  optic  neuritis;  convnUions  iK'imr 
rare. 

Tumors  of  the  nanlulla  are  rcMt»gnize<l  hy  the  invdlvement  of  th«» 
gh)SHopharyngi*aI,  pneumopistrie,  spinal  acf-essory,  and  hyimglossal 
nerv«>s.  There  is  ditheulty  of  deglutition,  irn'gular  respiration,  irregu- 
lar pulse,  and  vasomotor  <listurl>an(*es,  such  as  Hushing  of  the  face  and 
p(»rspiration.  There  may  Ik»  pn»jiHtile  vomiting.  p«»|yuria  «»r  gly^-^isuria. 
opisthotonus,  ditliculty  in  articulation  or  in  sucking,  and  in  protrusion 
of  the  tongue.  lIy<lro<-ephalus  is  often  marknl.  These  tumors  may 
prtMhu-e  symptoms  of  pressure  ufHin  the  motor  or  si»nsory  tracts — ^^[mraly- 
8is,  or  {mrtial  anesthesia,  with  rigi<iity  and  exaggiTatt»<l  n»tlext»s. 

Tumors  of  the  pituitary  gland  or  in  the  imnuMliate  neighhorluMMl 
may  give  characteristic  symptoms.  Th<»se  are  rcfcrnMl  io  hy|M>pituitar- 
ism,  a  dtMri»ase  in  the  function  of  the  anterior  h»lH»  i>f  the  pituitary. 
There  may  1m>  a  marked  deiN)sition  of  sulNUtaiu^ous  fat  with  a  tendency 
to  mental  dulncss  and  with  a  n^tardation  of  S4*xual  tic\elopment  at  the 
time  of  pulnTty.  This  is  friKjuently  s|M»ken  of  as  "Frohlitirs  syndrome.'* 
In  some  children  with  tlu*s<>  symptoms  there  is  an  incn^asiMl  sugar 
toleran<t»  so  that  as  much  as  l.V)  grams  of  ghu*os«»  may  Im*  taken  at  one 
time  without  glyct)suria.  Tlie«»  sympt«)ms  are  usually  found  with  lienign 
growths.  Malignant  gn>wths  such  as  sarcomata  are  dc>tru4*tive  and 
usually  priNhice  no  such  syndromt*.  Sympt(»ms  frinpiently  ass<K*iateil 
with  pituitary  growths  are  hitem|Niral  hcmiano|>sia  fn*m  pressure  on 
the  optie  chiasm  and  later  amhiyopia.  There  nmy  Ik*  imralysis  of  the 
e.\tra<Hular  mus<les.  Headache  is  n«»t  a  striking  sympti»m  and  hydro* 
(vphalus  is  incvinstant     Acromegaly  is  rarely  hi'h  in  children. 

Tumors  of  the  c<*rt*lH'llum  arc  cs|Nt  ially  ini|Mirtant.  tIli^  U  iiig  the 
most  fnipiciit  ItK-ation  in  childluNNl.  When  only  om*  li«'mi>pher(*  is 
atTiHt<^t  thtTc  nmy  Ik*  no  hn-al  symptoms.  Tumor>  inxoUmg  the  middle 
IoIk*.  or  tlioM*  large  en<»ugh  to  pnNliiee  pn»ure  u)N)n  the  middle  Io1n>. 
give  ris«*  to  \crtigo  and  ^vreU-llar  ataxia.  Verti;ro  is  e>)Ht  iaily  fnH|uent ; 
it  nmy  U*  asMKJated  Mith  h«'adache.  (VreiH'llar  atavia  i«»  different  fnmi 
tilt*  atavia  due  to  a  >pinal-cor4l  le*«i(»n,  and  strikin;;ly  re^'Uihlo  that  of 
intoxKHtion.  It  nmy  in<Teas4'  uiitd  the  |mtient  i«  unaMe  to  walk. 
althon^'h  tlnre  i<  no  loss  t»f  nnis*  ular  |>i»wer.  Voniititii!  is  a  fre<|uent 
sunptonu  i\**  an*  aNo  opti<'  neuritis  anil  In^ada*  he.  uhnh  is  usually 
<K<i|»ital.  \Vln-n  thtre  is  xMiindary  hydriMephaln*^.  a**  i>  u^ual.  mi*ntal 
symptoms  are  pp-^eiit.  and  then*  may  U»  enlargement  of  the  heail.  Opin- 
thntnnus  i>  (M  t  a^iohally  >*-^u,  Itut  gent*ral  <on\ulsiun>  are  rart*. 

Conrte. — Tin-  i^  U'^ually  progre»i\e  toward  a  fatal  tennination. 
Th»-  rapi'lity  dtjHihK  inui  h  u|Hin  the  rhann  ter  «»f  tlit-  ;:niwth.  Malig- 
nant  tumors,  esfHH'ially  Hiniiniata.  may  cau»<»  death  in  a  few  weeks. 
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Tuberculomata  may  give  symptoms  for  many  months  but  are  ustuIIt 
fatal  before  that  time  from  general  miliary  tuberculosis  or  tuberenlous 
meningitis.  Occasionally  symptoms  of  brain  tumor  may  be  present  for 
several  years  without  any  distinct  advancement  and  then  with  a  sadden 
increase  of  symptoms  death  may  take  place  in  a  few  days. 

Diagnosis. — Cerebral  tumor  may  be  confounded  with  abscess,  chronic 
basilar  meningitis,  and  chronic  hydrocephalus.  The  symptoms  distin- 
guishing tumor  from  abscess  are  the  following:  Tumor  may  occur  at 
any  age;  without  definite  etiology,  excepting  when  tuberculous;  the 
progress  is  steady,  but  generally  slow,  new  symptoms  being  continnallj 
added ;  headache  is  more  constant  and  more  severe ;  optic  neuritis  more 
frequent;  cranial  nerves  more  often  involved;  mental  disturbances  more 
marked ;  focal  symptoms  are  often  definite ;  fever  and  leucocytosis  are 
absent;  duration,  six  months  to  two  years.  As  compared  with  the  above, 
abscess  is  not  so  frequent,  being  especially  rare  in  infancy ;  there  is  a 
definite  history  of  traumatism  or  ear  disease;  progress  more  irregular; 
symptoms  often  intermittent;  headache  less  severe;  mental  8ympt(»tt£ 
less  marked;  optic  neuritis  and  involvement  of  the  cranial  nerves  lev 
frequent;  focal  symptoms  usually  indefinite;  fever  and  leucocytosis 
present  except  in  the  latent  period;  the  most  frequent  complication 
is  acute  meningitis. 

Chronic  basilar  meningitis  may  produce  symptoms  almost  identic^ 
with  those  of  tumor  in  the  posterior  fossa.  It  is,  however,  confined  to 
infancy;  hydrocephalus  and  opisthotonus  are  much  more  marked  than 
are  usually  seen  with  tumor.  An  examination  of  the  fluid  obtained  by 
lumbar  puncture  will  assist  much  in  the  diagnosis. 

Chronic  hydrocephalus  may  resemble  tumor;  this  occurs  so  fre- 
quently as  a  lesion  secondary  to  tumor  that  the  question  often  arises 
whether  there  is  only  hydrocephalus,  or  there  is  in  addition  a  tumor. 
Hydrocephalus  is  often  congenital,  is  usually  encountered  in  the  first 
year  of  life  and  commonly  attains  to  a  greater  degree  than  is  seen  in 
secondary  hydrocephalus.  There  is  an  entire  absence  of  focal  symp- 
toms.   Papillo-edema  is  rare  but  optic  atrophy  very  common. 

A  diagnosis  of  brain  tumor  should  not  be  made  from  the  presence 
of  Frohlich's  syndrome  alone.  The  association  of  the  general  symptoms 
of  tumor  with  hemianopsia  or  amblyopia  or  deformity  of  the  sella  tu^ 
cica,  is  necessary.  Many  children  show  adiposity,  sluggishness  and  a 
moderate  delay  in  the  development  of  the  secondary  sexual  characteris- 
tics and  eventually  manifest  nothing  abnormal.  A  diagnosis  as  to  the 
nature  of  a  tumor  is  very  difficult,  but  some  information  upon  this  point 
may  be  gained  from  the  consideration  of  its  etiology,  the  rapidity  of 
its  growth  and  the  age  of  the  patient. 

Prognosis. — The  prognosis  of  cerebral  tumor  is  very  bad.     In  the 
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overwhelming  majori^  of  cmnw  tlit*  progrvwi  is  ^tcaililjr  doirov«rd  until 
cleatli.  Cmim^  are  octmitioiially  mft^n  wbieli  exhibit  all  thr  eliamrterialte 
aymptotm  of  tumor,  even  including  optic  neuritis,  which  nnnnvr  ptr- 
fet-tly.  We  hav^  mrn  m^veml  Kurh  im^^.  Thev  ari*  pmbalil;  not  tumon 
but  rirt^um^Tibed  ar^aa  of  eiicephalitia  that  uader|fo  eomplrti^  rewilti* 
tion.  An  arrt-iitt  of  the  ^mwth  very  tK^auionally  o<rurs  in  tumon  of  a 
tuU*nulou0  natuft*  and  rei^jvery  takei  place  with  mmt  fumtinn  nf  the 
brain  impaired.  8uch  an  outcome  ia  ditttinctly  unnauaL  The  cmkiAeil 
lubdndrH  that  an*  mmirtiiii  '  i-l  at  autci}My  luiv*-  tmiuilly  jfiven  no 
ijmptomii  during  life*      V^  o  10  to  be  exj)eet«?d   from  trciitment 

unh*t«it  thc^  tufnor  in  i»u«cTptible  of  operatiu*  lutiTfervncv 

Treatment. — If  there  ia  any  reawin  to  nuMpect  ^'^   '  * 

{HttaMium  liljiudd   be  givrn   in  large  dtMie^  and  i^i  r    1    1   ^ 

pprioit  Eieept  fur  operative  mimnurca  tin*  treatmrnt  if  ttntirelj  ijmp* 
tomattc.    The  [xinnibility  of  total  r«'nio>a)  wth  in  childhood  b 

very  iilight*     The  chief  tumora  are  either  '  "j?  tgliomata,  aai«o- 

nuita)  or  part  of  a  mora  or  Ipm  gvncralt»Nl  tubrn*tih>«b.  Hie  mciat 
fuviirahle  ^  Ufe  removal  (endotheluimata)  arv  vefy  iafre^ 

qucnt  in  • !  i>eat  oiitlof^  1^  pr^ilmbly  witli  f:j9Uk    Without 

operaUon*  however,  the  revolt  ia  ao  nearly  alwayi  in  death  that  if  there 
t§  ativ  }}ty  of  removal  uf  the  gmwth  it  ^brndd  be  Btteaiptad«    U 

enuil«  (   the  growth  i«  not  |icNii!ibh\  ct'rebral  det\unprfaMOii  msy 

preaerve  the  liii^it  for  a  bog  time  and  do  much  to  diminish  the  pain 
and  general  diicomfort 
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Uydrncephalui,  or  ^*water  00  the  bimiiit**  mnaiab  tn  mn  acdunnlatioQ 
of  lerum  in  the  erantal  cavity.  Tbia  may  be  between  tlie  dura  mater 
and  tlie  pia  (external  bvdrix^^phaluip)  or  in  the  ventncle*  of  the  brain 
(int4fmal  hyilroeephalufl).  The  former  iii  aectuidai^  and  b  quite  rare, 
while  the  latter  la  not  unctimuion.  Ilydrocephalua  may  be  aatte  ar 
chronic. 

Aaitt  hydroeephalia  ia  lecondary  to  baaikr  meningttii»  whieh  ia 
usually  of  tutirrcult>Uji  origin.  The  tcrmi  tuben^ukua  menijtgitii  and 
acute  hvdrf*«^|dui1u<i  are  Mimttime*  ixmnl  Mtionymoiitly.  A  moderate  dia- 
tentitui  uf  tW  vrntruliw  im  freqttent  in  all  varietiea  of  acute  meningitia* 
The  amount  nf  fluid  in  acute  bytinx^rphaloa  b  nmi  gnat,  Ihrre  being 
imraly  m^^rr  than  thri'^*  itr  ffvur  ounoea  preaeut. 

CBiroiilo  aslamal  hjrdiwtphaliM  except  in  ila  mild  form  k  aitivmi^ 
ran*«  anil  if  nnariy  alwayn  a  frminibiry  leaiuu.  It  may  follow  mealAgaal 
hemorrhage,  parhymetiingiti*,  or  any  li»ion  i-auMing  tvrt'tiral  atrophy.  It 
ia  aean  in  ita  moat  marked  form  a«ociated  with  cangeiittal  malforma- 
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tiuiiK  of  the  brain,  particularly  imperfect  (levclopmt»nt  of  thi^  hofir 
spheres.  (See  Fig.  103.)  On  ineisiug  the  dura  lualir  a  few  iititiiTfw  or 
Boiiietiiiies  ev*-ii  a  pint,  of  fluid  may  escape.  The  coiivoliitiom  m 
somewhat    llattctjccl,  mid  may  1»e  »rreMtly  HtrupIircfL     Other  Itii^iatiB  in 


Fia.  103. — Brain  in  External  HrDROCKi'HALra.  Bhowing  iMPt-RrErr  Dt.\ 

OF  THF.  Hemisttierpw,  PatiViit  thri.'i*  and  u  half  mm''-  -"'^  >  H  iimh**,,^,.-.  .  . 
iiichcH;  iiicreaiU"  in  ^ize,  H  im^hcs  in  thp  rjix  wt*<?ks  tw-ftu  *m0  Wfto  tjfp«r-«' 

of  I trtliniiry  internal  hydr^wuphftlua.     In  the  pictnn"  tli  I ic cerobnini  A  t* 

host  jiidgt^di  by  ct^mpjirison  with  the  rerolj^^Iluni  B»  which  is  uomioi.  Thi'  WtMt>i»hrfw 
wero  rudinieniar>  ;  thir  bi^Aol  ganglia  were  tiormal;  thi*  cnuiiAl  <ui%il>'  oc^ou^wi 
about  one  pmt  of  fluid. 


found  either  in  the  hrain  or  in  the  dura  mater.    External  hydriK^philiP 
may  vnn^i'  ejdaru:ement  of  the  head  ami  reparation  of  the  sutures, 
iu  fact  most  of  Ihe  symptonit?  of  the  internal  variety;  but  usually  it  i^ 
not  severe  enough  to  give  ri.^e  to  any  dcii^led  syniptonii^. 


ant)  1 


CHRONIC  INTERNAL  H\T)R0CEPnALU8 

This  is  the  important  varietv,  and  when  no  qualifying  term  U| 
mentioned  this  is  the  form  nf  hvilroccphiihis  whicli  is  alwayii  UD(]tf*j 
stood. 

Internal  hytlroeephalus  may  rc'^ult  from  many  ditTerent  dii^eaiei  oti 
tin*  hniin  ami  mcidiii^^cs.     In  sonn*  the  amomil  of  fluid  h  niiideratp  ind^ 


CBIOKIC  IKIKIIKAL  H\DK<iC'KPilAUH 


TT* 


On  presetKt*  mhh  Itttli*  tir  nodiiiij^  tu  the  8vni|vtiitnatoloi;\  nf  tb*  ixtniH* 
tiou.  TuberrulouK  tiHmiiig^iti^  U  an  exain|>U\  hi  otlit*i>,  i*u*-h  a*)  tunioM 
of  the  base  of  the  brain,  the  collection  of  Hiiid  may  be  eotuiaerablt*  ami 
cmiii$€  fiefuHli'  ^>'tn|Hfimi9  liut  the  (irinutry  txinditiiio  aDil  iKit  Lhi-  hjrdn>* 
cephaliis  ii*  the  impt>rtant  one. 

Etiology.'  The  etlola|fy  <*f  hy<lnirc|)halQ]i  ia  man/  im^tancea  bai 
bcvn  iihMure.  Thif  haii  b(*t*n  Inrgelv  duf  to  the  dtAiniltv  of  fttiidjitig 
braiBis  H\   autiifiiiy  on  ac<'(itiitt  of  xhv   injtinr  tlial  rt^foallf  frofn  tbeif 


™       rena 


iffom  Daofly  and  flUi*klafi.) 


I 


reinoval  tiiil«aa  spn-ial  |trenutkiiia  am  takmi.  It  lias  Iwm  raatniiiary 
to  divi<le  aiiea  of  lnri]r«iei*tihalus  iiilci  th«  |irttfwnr.  whrn  the  mtiae  wia 
obicim,  and  peooodary*  when  the  rati«4*  t-  imor  or  absiccfla  ira« 

feadtly  apparent    Thrn^  t«  iwi  Icmgwr  anv  ,  Aton  for  norh  a  diiri- 

aioD*  It  aMina  imir  estalihsfaed  that  intrnial  hTilnM:t«pliaIiia  ta  alwaya  a 
aieoiidarT  t^i  ikih   latK^haiiit^)  cainia*     Thr  rvn^nt 

itndica  of  Da:.      ^,. .     _   .  .: A\e  aKmrti  thai  th^  evfebfoapinal  H^u] 

u  ffinnvd  b?  Ibe  rhoruid  plrxna  in  Ihr  lateral,  thinl  ami  faurtli  vcntr 
^but  that  it  t»  not  altmifUnl  tbf*ri*.     It  paMW  out  of  tin*  iiraio 
the  aqurdiKl  of  SyKiiu  into  thr  fourth  tentriilt*  ami  from  tli«ri 
puliarachnoid  apare  hy   meana  of  the   foramina  of   Maje<^ndic  and  of 
hmcisiaL    Tliere  ta  an  aotmnalte  raipibtifin  of  prodnrtioti  ami  abaorp- 
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tinn  by  means  of  wliiili  tho  amaiint  of  fluid  is  iiuitiitnitKtl  at  xht 
jiroper  level*  Hydrofe|ihalus  results  when  the  aqueduct  or  the  foTumtia 
are  obstructed;  or  when  in  consequence  of  injury  to  the  ineningts  u  i 
result  of  inflammatioii,  the  cerebrospinal  fluid  can  not  be  al>S(>H>Hl  iritk 
sufficient  rapidity  from  the  subarachnoid  space.  In  the  latter  iniUWf 
the  fluid  is  dammed  back  toward  its  source  and  the  greateet  pn*»«itr7  i> 
thus  exerted  on  the  interior  of  the  ventricles. 

Obstruction  to  the  flow  from  the  ventricles  is  frequently  bioiifbt 
about  by  a  narrowing  or  complete  absence  of  the  aqueduct     (Rgpi 


Fig,  105,— SAonTAL  Shctton  of  Nobmal  Brain  or  an  8  Months  Ou>  Cbild, 
Patknt  Aqueduct  of  Stlvius*     (From  Dandy  and  BlAckfan.) 


104,  105,)  This  condition  must  be  considered  a  congenital  abnomiilitT. 
Obliteration  of  the  foramina,  however,  is  almost  always  the  result  d 
iiitiammation.  This  may  occur  in  intra-uterine  life  or  at  any  time  after 
birth.  Except  for  those  cases  plainly  following  upon  meuingococeiw 
mcoingitis,  the  organism  cau!=iiiig  the  iufiammation  is  unknown.  Intrr* 
fercnce  with  the  absorptitm  of  cerebrospinal  fluid  is  dependent  ajwn  eomt 
previous  meningeal  inflammation.  It  is  probable  that  this  in  turn  nay 
be  of  intra-utcrine  or  extra-uterine  origin.  No  sufficient  pathological 
examination  of  t-ases  due  to  this  cause  has  been  made.  It  is  the  opinion 
of  Dandy  and  Blackfan  that  the  diminished  absorption  is  due  to  adhe- 
sions limiting  the  eisse  of  the  subarachnoid  space. 


CBROKIC  IKTERKAL  tn  DltOCEFHALUR 


TO 


|j<'giiining  in   th<^  lalttT  rr  m  i»  iv- 

s|>otii!ible  for  a  irrtain  proportion  of  cai^oft.  By  mme  atithur»  tlH?  propor- 
iioti  in  (H13I  '  V  V  >^t\e,  Btiflk^ieiit  data  have  not  Im^u  «ix*uftialat«d 
since  the  lie  Waaieimaiin  reaction  to  justify  i  cofaduaiire 

itiniiHit  ii|Mm  thiK  point.    In  oitr  own  <*3ijii*rii*n4T  th«*  aj^ix  iation  i$  not 
fr  — ivrtainly   fully   four-fifth<«   of   the  cauM  an?   not   fypliilitic 

il  .    i<^  A  fat'tnf  of  ionie  tni)K»rtaiitH%  an  nuRierou«  tnntanciM  are  on 

record  where  two  children  in  the  winie  family  hate  been  affeetwL  The 
nio^t  ohvi  H  to  ill*  tliat  the  ttame  meningeal  inflam 

nmtiori  or  ^  aliiiorinality  hai*  rxifted. 

Hydrocephalus  not  infrequently  developa  after  iucreasfol  operaliona 
tifMtn  ftpina  bifida  or  t»nf?ephalo(n4e.  In  »turh  an  event  it  in  likely  that 
an  inadequate  meningcial  absorption  was  com|ienaated  for  by  the  iti* 
creased  area  afforded  hy  the  sac  of  the  spina  bifida,  \\1ien  the  tie  ia 
removed  the  m  of  fluid  is  no  l«^' 

reason  to  Whi  nettroaeap  akxihoh^m,  i 

in  Uie  parents  ia  resjionitkble  for  hydrocephalus*  The  rachitic  bead  haa 
Utii  »o  often  mistaken  for  hv*^  ilut*  that  an  erroneoua  notko  haa 

ariK'H  a»  1o  the  asfiociati(»n  t»f  Jt^iram^it.     Then*  \»  no  i*tiolcirica] 

I't^uneflinn  lietween  them, 

Patbolo^* — l)e|iending  upon  the  isausc  and  the  duration  of  :l  i- 

ditiun  thi'  amount  of  tkiid  uiay  be  tmiall  or  large.  It  mav  W  rui\  % 
few  ouni*es  or  several  pints.  We  have  aeen  thrm  pints  in  an  infant  two 
wc4*k<A  nifl  and  Ilv<*  pintu  in  cim*  who  dietl  at  four  months.  Mudi  larger 
quantities  than  this  have  been  reported*  but  in  c4nMn  fi  living  several 
years.     In  eampci»itioo  the  fluid  resemblea  norms  spinal  fluid. 

Minor  chaDfaa  have  lieen  reportcfl  but  an*  not  Iviid  may 

be  shgfatly  yellow  and  there  may  be  an  txctms  x,:  .  ,.^  .„  .  fuQowtnff 
a  recent  meningitis.  The  effusion  may  become  (mmleiit  frtim  accidental 
infection  resulting  from  ^        mptuie^  Ofr  from  infeetioci 


tlirougb  Uie  sac  of  a  comj  i 


itida. 


A  aatiafactory  examinati4]m  of  tlie  brain  can  ooty  be  made  if  it  ia 
tnjrv'titl  with  formalin  thnmgli  tlM*  tarritid  arteries  and  twn  or  tkme 
hours  allowed  tii  elafiae  before  it  is  removed.  Tlie  roenijigiis  may  b« 
normal.  Frequently,  however*  they  are  thickened  and  ther»  may  be 
adheakma  betweesi  tliem  and  the  brain,  ta{N  t  the  base.    The  ci»> 

tema  mafna  may»  in  thia  wayt  be  frrvatty  U ..  ..i^d  in  stae  or  aduallv 

obliterated  and  adhemooa  may  close  the  foramina  of  Mafendie  and  of 
Luschka.  1*he  aquedurt  of  Hylvius  may  noC  be  demnaatiaye.  Oidi* 
narilv  this  is  as  Urge  as  a  smalt  quill.  Hicmaeopii^ally^  reinajni  of  it 
may  be  found  in  small  islands  of  e|M*ntlymal  rrlU  with  or  wilhoitt  a 
opa&iiif*    A  gUoaia  baa  obliterated  the  aqueduct. 
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Tbe  chief  changes  jji  the  brain  result  from  t 
trjclcs  by  fluid.  Thi»  ei>ntinues  until  the  henuij 
greater  or  lt'«>  ej^tcut.  The  ct^nvexity  of  the 
The  baf^l  ganglia  and  tiTclwllum  are  somewhat 
relatively  normaL  The  progressive  distention  C 
ning  of  the  brain  subf^tanc^  which  formg  the 
Iheae  are  fuund  ordy  one  fourth  of  aji  inch  in  tW 
Ik*  a  mere  shell  (Fig.  10(5),  The  ependyma  of  1 
mater  are  at  times  actually  in  contact,  all  of  the 


lal 


Fio.  106. — Vewtical    THJiwevBRfiE    Section    of    a 

HkAIN  in  CrONHEXITAL  HYDROCEPHALUS.       From 

II  child  who  divd  at  the  aRc  of  Ihroe  weekfl.  A, 
dkt<*nded  lateral  ventricle;  B,  its  desceading 
horn. 


croseopical  chaTigos  arc  inennt^ifliit  and  not  Biarkc 
U}  atrophy  and  disappearance  of  the  ganglion  a 
The  cranium  is  markedly  affected.  The  boii 
the  fontauelj*  are  very  lar^'c  and  t!io  sutures,  < 
vaidt,  wiilely  separated.  There  may  be  a  format 
After  the  removal  of  the  fluid  which  alone  gives 
IiCiicl  may  eolla|>8e.  It  shonld  not  he  forgotten 
cc(iliulu8  may  coexist  with  premature  otJsilieatii 
head  may  be  8malL  Pressure  of  the  finid  npor 
causes  it  to  berome  less  coiieave  or  even  convex, 
the  sutures  and  fontanels  may  t-lose  with  the  help 
and  irregular  thickening  of  the  Ijoncs  of  the  skull 
frequent  lesion  associated  with  congenital  hydroc* 
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more  rarely  there  is  nu*niii^(Mt*lo  i»r  eiiccpliahNYle.  S«)niriinu»t»  there 
are  (leformities  in  other  jmrtu  of  the  IkkIv.  nueh  a8  eliih  f«M)t  or  hare-lip. 

Symptoms. — Many  eat^es  of  hydnx'ephalus  are  ei»n^enital  and  the 
eliihl  may  <lie  in  uiero.  At  otiier  tini(»is  tlie  pnH*<»S!»  may  Ik»  w»  far 
aclvanee<l  lH*fore  hirth  that  Citiarian  se<tion  or  punrture  of  the  hvtn\ 
may  he  neeessary  In^fore  (Unlivery  is  |M»ssihle.  In  |H»rliap»  the  majority 
of  caws,  no  symptoms  are  o}»siTviMl  at  hirth,  or  the  hi»ad  is  only  slightly 
larfTtT  than  normal,  rsually.  nothing  is  noticed  until  the  chihl  is  two 
or  tlin»e  months  old,  when  it  is  disi-ovennl  that  the  hcwl  is  incntisin^ 
in  si/.e  at  an  ahnormal  rate.  Insti^ail  of  the  usual  half  an  inch  a  month 
it  may  l>e  two  or  thrw  times  this.  If  the  pro^rress  is  rapid,  other  sym|>- 
toms  are  soon  evident — the  infant  cannot  hold  up  his  head,  he  is  lethargic 
and  all  his  |H>rceptions  are  dullcKl.  Only  in  rare  instamt^s  is  then*  hlind- 
nc»ss,  hut  there  is  usually  some  interference  with  si^lit,  which  is,  lu»w- 
ever,  very  ditVHult  to  make  out  with  yiuinjr  infanti*.  Very  rarely  there 
is  deafnest^.  The  pupils  are  usually  c(»ntractnl  and  efpial.  though  they 
may  Ik*  dilati^l.  Nysta^Muus  and  ci»iiverp*nt  ^tral»ismus  are  often  pn*s- 
ent.  In  severe  casi»s  the  i»yi*s  protrude  sli;;htly  and  are  rotateil  down- 
ward, leaving;  some  of  the  nlera  visihle.  This  jriv«*s  a  very  characteristic 
expression  and  is  due  to  the  alteration  of  the  nN»f  of  the  orhit.  If  the 
hydnK-ephalus  has  de\eloi»e<l  very  rapidly,  a  papilloHMlema  is  fumietimen 
wrn.  This  is,  howe\er,  except i<»nal  and  optir  atrophy  «if  )^n'mtor  or 
less  extent  is  the  rule. 

There  is  usually  rifjiility  of  the  muscles  of  the  extremities,  more 
markn]  in  the  le^s,  S4»metimes  also  in  the  arms;  the  hamls  Inmii^  clenchetl 
with  the  thumhs  ad<luct«^l.    The  reflexes  are  exajr^^ratnl. 

For  a  time  the  nutrition  is  well  maintainnl.  hut  when  the  hetd 
cnlar;rc>  markedly,  the  Unly  wa>t«*s  and  the  di*»pro|Nirtioii  U'twei'n  the 
two  may  sivni  ;:reater  than  it  n»ally  is.  Convulsions  are  s4>lilom  mth. 
('as4's  whi^h  4|c\«'lt»p  «»arly  aii<l  |»rojrn>s  rapidly  nin*ly  li\e  to  the  end  of 
the  rir>t  year,  and  tiri*  ofim  fatal  U^fore  siv  months.  The  c«us<»s  of 
di*atli  are  niara>mu>.  c<»nvuUions,  intenurrent  dixiiM',  and  rarely  rup- 
ture of  thr  llrad. 

'\\\r  4-aM>  whirli  df\ flop  ^|(»^lly  ari*  u^^ually  thos4*  that  follow  s«ime 
ni(niiiL'«'al  iiitlaiiiniution.  Tlicrc  may  Ik*  a  lii>tory  of  frank  t-eri'hrospinal 
nifiiifiLriliH.  Sinictinio  ilirrr  is  only  a  hi^'tory  of  un*'\phiiii«'il  fe\er 
mihoiit  >yni)>tiini*>  to  draw  attention  to  th**  inciiin^*'^.  When  the  synifH 
toiii<^  ()(>\i]iip  <^|iiuly.  tlic  h«-ad  may  )h*  hut  litth*  hirirer  than  normal. 
The  l»rain  Mt  iuh  alilc  to  Ti»hrati*  an  almo-.t  indt  finite  amount  of  prei^urc 
if  thi''  ihsi  Imjih  i:ra«l!iall\.  'V\u  «.nrpr;-m'j  ih'hi:  aUmt  many  of  thc^' 
«a>r-  !•>  tliat  \\\v  di-tUHtly  ii*nliral  *yniptoiii^  an-  *«»  fm.  The  more 
n*a«lily  thf  Im.!h>  of  tin*  >kidl  \i«-M  to  pn^-^iin-,  tin*  ffMt-r  an*  the  n«T\ou« 
>\mptom>.  lichM-,  otlnr  thiii;:^  Uiii;:  «tpial.  thi'\  are  K'.v»  iiiarketl  when 
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the  disease  begins  before  the  sutures  are  iirmly 
a&BQB,  A  comparatively  small  amount  of  effusio 
symptoms  in  a  eliild  two  or  three  years  old,  whi 
in  an  infant  of  a  year  may  prodiiee  much  less  d 

Even  though  the  progress  of  the  disease  is  sk 
children  is  greatly  retarded.  If  the  course  is  pf 
eventually  takes  place,  altfmngh  it  may  be  poet 
The  special  senses  are  generally  not  noticeably  , 
in  most  cases  is  interfered  with,  in  some  only 
markedly,  while  some  are  idiotic.  Contraction 
oecasionally  seen  but  ns^ually  more  of  the  hands 
tion  is  not  often  affected.  The  course  is  a  vci 
time  to  time  there  may  be  exacerbation  of  the 

Spontaneous  arrest  may  occur  at  almost  j 
remain  only  a  moderate  enlargement  of  the  hei 
or  recovery  may  he  delayed  until  the  liead  ht 
size,  and  the  child,  on  account  of  this,  quite  m^ 
outcome^  howeyer,  is  rare. 

Dandy  and  Blackfan  have  shown  that  there  t 
of  hydrocephalus,  one  due  to  obstruction  and  i 
ished  ab8or|*tion  of  the  c*erebrospinal  flni<L  Wh 
sulphonephthalein  is  injctted  into  the  normal  V 
in  the  cerebrospinal  fluid  within  five  minute! 
rapidly,  so  that  15  to  20  per  ceiit  of  it  is  excret€ 
course  of  two  hours.  After  its  injection  into  1 
space,  its  appearance  in  the  urine  is  prompt  an4 
is  excreted  in  the  course  of  two  hours. 

In  the  one  variety  of  hydrocephalus,  the  'pi 
into  the  ventricle,  does  not  appear  in  the  flu 
puncture  for  a  Umg  time,  ajid  is  excreted  by  the 
and  during  several  days.  If  it  is  injected  into  t 
the  excretion  is  as  prompt  as  under  normal  circui 
strates  that  there  is  an  obstruction  to  the  out 
ventrides  into  the  subarachjioid  space,  the  cause 
formations  or  adhesions  blocking  the  foramina  oj 

In  the  other  yariety,  the  *phthalcin  inject 
appears  promptly  in  the  subarachooid  fluid  b 
kidneys  slowly  and  when  it  is  injected  into  the 
cord,  it  is  also  excreted  slowly.  This  delayed  abs 
inflammation  which  has  injured  the  meninges  m 
for  absorption, 

Prc^gnosis, — Cases  developing  soon  after  birtl 
idly  are  usually  fatal  before  the  end  of  the  first 
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Uiat  ft  hjdnieephilie  child  roirhi^  the  mge  of  netren  jmn^  The  proetm 
nm>\  however,  go  on  up  to  a  certain  age  and  Uieti  ci>aae  ipontancotiily 
ami  ihr  rhild  nuiy  |^i  through  \\U*  vrtth  a  ht^iid  ntuth  largtT  thatt  ncirmsl 
and  unuany  with  a  somewhat  imfKairt^^  niL>fital  cxiimIjIkiiu  In  othera  the 
mentality  ia  nearly  or  quite  tmrnml  and  yet  atinu*  muaruhir  wiaaldicw 
Of  f*ven  fiaralyaii  pcrsisti».  This  arrcnt  of  hydrcR^fphaluji  i*  pmhably 
brotiffht  atiout  hy  an  adjui^tnicnt  whu h  Itajs  takt*n  plaiv  by  which  ih«* 
nieiiingcji  are  ahlo  to  ahuorb  ^nlllcieiitly  to  keep  pane  with  tli«  ftrnMlactian 
of  the  c^Tcbrufipinal  fluid. 

Oinfiiotls, — The  muitt  important  symptom  is  the  eolarfioiovi  of  the 
hcad«  hikI  thig  cun  only  be  arrived  at  by  mnrful  meaiurpmi'nt  and 
eompariiion  with  the  normal  niw.  The  rapidity  of  growth  ia  qutto  at 
important  fur  diagnmii*  an  the  fart  of  enlargi^ment  If  the  he*d  growi 
aa  much  aa  an  inch  a  mouth  there  can  lie  little  doubt.  The  enlarge- 
ment moist  freqttentiy  confounded  with  hydrocephaUia  ia  that  which 
fK'curv  in  rickets.  In  the  latt4T  dtM*ajH>  it  in  almost  invariably  irregtt* 
lar;  there  are  prominences  oier  the  twa  fnuital  eminencea  and  over  Um 
jmrictal  t>oncK,  often  with  furrowir  l)etwcen  them;  the  aize  of  the  bead  ia 
ihicfly  due  to  tliickening  of  ttie  bonrit  of  the  ikuU ;  the  marked  pnmii- 
neiu'c  of  the  foreheai)  is  not  »een,  aud  the  inrreaae  in  the  bcparietal 
diameter  is  not  preaent;  furthermore,  there  are  other  signa  of  rkkils. 

Paf  hvmt*ningitia  interna  may  be  i^infoundcd  with  hyilmoeplwlQaw 
ITie  fluid,  liowever,  ia  isatially  eitJier  rtiidiah  and  rtHldi^h-yellow  or  ia 
quite  blQO()*#tained  and  may  rtmtatn  red  Uood-celU.  A  dilTefential 
dia^no»i«  may  be  Tery  difficult. 

Trttlaent* — If  typhilia  ia  stifpected*  energetic  ttvalmefit  by  mer* 
cury  and  mlvarsan  abould  be  iastituteiL  In  our  experienre,  brnefit 
from  tbeae  baa  not  been  rcry  marked  and  little  ia  to  be  expected  unleaa 
ibey  art  ciii|iki7Ml  very  early.     Re|>i<ated  lumbar  puncturri  have*  in  a 

tl  (irc^rtion  of  tmaea,  apparently  been  of  value  in  bringing  almut 
til  mnmi  of  Ibe  proeoaa.  Sitict  djileimtiatioii  batve«D  tba  diflarattt 
furietiaa  haa  bean  |ioaaible»  wc  liav«  aoea  befieRl  mult  tu  oMa  wtth 
a  free  rummumcation  between  the  i^entridea  and  the  auliarmirbnoid  apac«. 
On  o  prim  grounda,  tbta  ia  the  only  vmrirty  in  whieb  lumbar  puiietuiv 
affera  a  poaribiltty  of  benefit  Varkma  operative  laeaauna  have  ban 
p(rupoa«d.  CinDDuniimtinna  have  beeo  eatabltsbed  between  the  lateral 
vmtriclfi  and  the  Mtbarachmrid  apaeu.  A  nuuibef  nl  »wa  fautu  heeu 
trailed  in  thia  way.  The  danger*  of  the  opeiutkMi  are  eonaidanUa; 
nmrly  half  of  the  patients  have  died  aa  a  dirsH  raaull.  Of 
have  aurrived*  u  fav  have  ahown  atrikiog  inipiiivitneBti  but  m 
cuiea  haea  baeu  lupottad* 

Drainage  Into  the  jugular  vein  and  into  the  aulimtaneoua  tiaaiiea  baa 
alia  been  cmpbyad.    Thaae  opatatioiia  oiar  hot  little  pttiaibility  of  euru. 
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Hetro^ession  of  the  syniptonis  is  not  to  be  looked  for.  The  most  ^ 
rim  hv  hopod  is  tn  [irLnriit  any  further  iujury  to  the  Uraiti*  Wttb  tiw 
kiiowled^^e  I  lint  hiis  lieeii  rtHviitly  aequired  in  regard  to  the  cause  of  thii 
disease,  there  h  a  imieh  greater  ])i>ssiUiIity  of  iiitidliu^f  ntlv  at  finking  ti^ 
condition  by  siirgieal  means. 

Cranial  Deformities  Associated  with  Hydrocephalus. —  \  ariou^  cr^* 
iiial   dt^furoiities  may   at   titncs   W'.  a.^f^ix  ialed   witli   a    toasidemtik  tk 
^ee  of  hydrooephalns.     The  Iwu  nvoHt  fre<|uent  of  these  ore  ox 
aly  (*\steeple-liead''  or  titrmfichaifvl)  and  scnphoeephaly*     In  oxyi 
( Fi^.   l'^*^)    *b<'  hrad   is  very  \\\^h  mu\  sl\(irt;  in  Si'iijdKKX'pbalj 


,tik  Lk     J 


FlU.    lltT.^OXYfEPHALT       WITH       KXOPH' 
THALMirs     AND     PaUTIAL     BlIXDNK**. 

WITH      OvTic      N>;iiVE      Athupuy, 
Child  2  yearu  old. 


Fig,  108. — 3i?At>MorKraALY ;  in  tuftuu  1* 
monthfl  old. 


ir^H),  it  is  narrow  and  elongated  from  before  backwards.     In  adtlitioQ 
Ui  the  eliaiige  in  the  slia])e  of  the  head,  there  may  he  with  cither  form 
^^rnni^  rh'gree  of  exo[Thtliahnu8  and  nptir  atroi)hy  whieh  causes  impninneat 
'ni  ViNioiK    This  varies  in  sicverrty  from  slight  interference  witli  sight  Iw  | 
nmifih'te  blindness.     The  intelUgenee  i»  usually  quite  normah     Smell  if  | 
td'ten  completely  lost.     Taste  very  rarely  is  alferted.     These  eranial  d^ 
formities  Meem  lo  have  n**  efti^et  upon  the  duration  of  life.    They  are  m»t 
anienalde  to  treatment  and  tlu?  optie  atrophy  is  usually  progressive.    It 
is  possible  tluil  iurubnd  decompression  may  retard  the  optic  ehan^  b«lj 
this  has  not  yet  hren  sufheiently  employed  to  warrant  a  cxiuelusion  is  to] 
its  infloeiiet3. 
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iSpoftK  i}ipiegm,  faraptiym,  or  ftrmipitgui) 


Under  the  teriii  cvn*l»fni  iinnil\>m  an*  ini'lufliH)  f^teml  in^iip*  uf  < 
with  caiiiiPfi  quite  diMeiituilar,  hut  having  t^ffrt^in  lietiiiite  rlinuiil  fmtnf^ 
in  common.  Wbilr  the*  p^ymptoniatolo^'y  i^t  quite  eh^r,  there  ^re  omiiy 
qu4'i«liunii  ri*liitiii|;  tu  tlie  (mtholog)'  thiit  art*  n«it  yvt  fullj  M*ttlHl,  al* 
though  much  haj  bwn  added  to  onr  knowii*dge  within  th«*  last  fvw  jeaf^ 
Panilvt*i!i  dept'udin^'  uii«>n  cert^bral  tunior,  abmTifip^  or  hydroctpfaaltii  ii 
not  included  in  thi>  chapter. 


liwi 


IflV*— 'Exmnitra  Arwormr  4xti  f^iMwamm  <i#  mm  Riax?  flanMyaaa,     1 1 
iiifMl  wmtm  Mid  a  tuOf  ■noalli*  old:  pr«>l*bi3r  Uw  rvull  «rf  a  ■) 
14  hirib.    Bitlerw^—Tw^rm  bonm  aTUv  liMb  «*•  iii»4  vitli 
wlMi  eottttoMd  fot  tlir»»  <ia3r».    No  <iili«t  t^rmm 
dmtk,  wlM  pwiliiii  of  iUtt  Ml  arw  was  olMrral.     N< 

larse  «yii  oMmpleil  ^«<ni«ffior  pait  lal  ^hm  pai4i»t«l 

fllvnrte  le  iU  floor  .  «v«|#i»ltj  f f 

Richt  iiplk  Oinra,  uact«  juwl  ^nu  cuudt  auuikir  tliao  tli»  Mi, 


vfMfft*    W^aa 


h 

■  The  fiueii  of  ti*rirtiral  panil>^tii  ntaj  he  fltvifli»d  into  tttmr  frmajM, 

'  tti?CDnliii^  a*  thr  ptinihi$i«  drfii*ndi  u|iod  rondttiona  rxttttng  |t<nfir  In 
Mrlh,  u|io!i  thoae  rfmiM^-te«d  with  hirth*  or  upon  tl»n«»r  ^f  -ith«^iN*t)t 
d^v^cldpnirfi  t « 

L  PifAlyiis  of  Intrm-UttHna  Origiii      ^  n 

dilion*    In  p%U'h  imM-^  thm*  t*  u^nw  i^i»  Uic 

aomrtimnt  ta  arrat  of  devrlopigirnt.  at  ochefi  lo  audi  tntrB-aU*rine  leaa^iiia 
M  hifDUMThag^  or  thmiDbctfii.  Thrn'  nia?  W  poiviMvph«liia»  nr  ryvta 
attandioif  cteeplr  iutti  Uie  aubatanitf  nf  the  hrmin,  ««iCfirtiiiica  rommunioilp 
isi|t  with  the  ventrk^na.  The  ort|fia  of  Ihia  rondilioo  ia  for  the  mo^ 
|iarl  onknawti.    In  tmrti  cuea  the  parmljniv  ia  due  ta  eoftkal  agi  iiaaiii  m 
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rondition  in  which  the  brain  may  seem  normal  I 
mic-rotrope  shows  a  more  or  less  complete  arreli 
the  cells  of  the  cortex,  UHiially  afFepting  both  heifll 
eases  there  are  found  gross  defects  in  developmii( 
of  the  cortex.  Such  a  lesion  is  shown  in  Fig 
there  is  conclusive  evidence  of  intra -uterine  hei 

In  most  of  the  paralyses  due  to  intra-uterine 
only  one  of  the  syniptoms  and  usually  not  the 
rare  that  there  is  not  some  mental  impairment 
present.  The  type  of  paralysis  is  nearly  alwayi 
When  this  is  due  to  arrested  cortical  development 
the  muscles  may  be  seen  instead  of  the  rigidity^ 
other  forms  of  cerebral  paralysis.  j 

II.  Birth-Paralysia, — Cerebral  birth-paralysj 
cases  to  meningeal  licmorrhage.  The  primarjj 
symptoms  have  already  been  described  in  connects 
the  Newly  Born.  The  secondary  lesions  presei 
There  may  be  found  (1)  meningo-eneephalitis,  (! 
of  the  cortex,  (3)  cyst^  upon  the  surface,  (4)  se 
the  spinal  curd. 

1.  Meninfjo-eni'ephaliii^, — This  lesion  is  oft 
is  thickening  of  the  pia  mater,  and  it  is  usually 
substance.  Tlie  cortex  is  involved  to  a  variable  d 
what  upon  the  time  which  elapses  between  the 
autopsy.  The  following  were  the  microscopical 
brain  of  a  child  in  the  Babies'  Hosjutal,  who  die^ 
of  measles  *  :  Tlie  lesions  were  found  everywhe' 
pia  was  universally  adherent,  and  showed  gener 
its  blood-vessels  showed  marked  cell  proliferatioE 
sub-pial  space  were  dilated  and  filled  with  blood, 
between  the  con vohit ions  similar  changes  were  j 
few,  if  any,  normal  pyramidal  cells  were  found,  1 
were  an  enormous  number  of  small  glia  cells* 
vessels  e  ho  wee]  a  cell-proliferation  of  their  walls 
generation  in  the  pyramidal  tracts  of  the  lateral 

2.  Atrophy  and  Sclenms. — These  changes  vai 
degree.     There  may  be  only  a  circumscribed  area 

*The  child  was  a  fin?t-bom,  delivered  after  a  drj-  li 
He  was  asphyxiutcfl,  nm\  from  the  first  days  of  his  life  ; 
sions,  usually  repeated  msuiy  times  a  tlay.  (Photoicrai 
attacks,  Fife.  HO.)  The  child  had  the  ^ymptonM  of  ty 
the  arms  beinp:,  however,  slightly  involved^ — retarded  r 
couvergent  strabismus. 
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Hnim  lire  ifiiuill,  firiiM*r  than  iiiiiial,  aiifl  mvi-nnl  with  ati  adhffvtii  pta,  or 
there  may  be  an  atrophy  ho  L*xten«iv€  ah  to  idvoIvp  a  large  part  of  ooe 
heitii«pht*rr  (Fig,  109),  or  iR)iii(*ttiue)4  of  fcwith  hiftniitphcrr^  U»itAlly  the 
legion  ta  aomewhat  dilfuae  over  the  convexity  of  both  iides,  and  much 
morcr  frt^uently  of  the  anterittr  than  ot  the  inmierinr  half  of  the  hrain. 
Where  a  (lepreanion  of  the  brain  e3U»t»  Uie  upace  i»  filleil  with  eerebro- 
)inal  fluid,  and  in  many  (iiJ(^t$  there  is  a  deformity  of  the  ftkulL 
3.  Ci^s($  upon  the  surface  may  occur  alone  or  in  conneetion  vith  the 
leaionfl  juiit  mentione^L  ThetM?  are  ui^ually  atnall.  alrout  the  itie  of  a 
walnut,  but  they  may  c*over  a  Urge  part  of  a  heniinphen'.  Sucb  Iirgi» 
eyata  are  sometimea  claaaed  as  caass  of  external  hydrocephalua* 


dtftm^mtwm  n(  tlie  inli^rnal  mtuFtib 

oofd  am  toitiid  in  moat  of  tlie  cmiha  a^ 

tenaivt  atrophy  and  aclcroitia^  and  in  many  of  thoae  in  which  oniy 

ftlilia  ia  preaent 

8fmpiom9,—ThB  type  of  paimlyaia  will,  cif  coitfia»  dapend  apoQ  the 

at  and  position  of  the  original  lesion.    A  diffiiae  hiabn  ia  followed 

dtplagia ;  one  not  quite  an  extanaiiii  by  pamplqjta ;  oMi  affacting  ooa 

ide  oii]y«  by  hemiplefna«  or  etm  moooiikgia^  thongk  Ihia  ia  fi>ry  rare. 

The  relative  frequency  of  the  different  fonna  wtU  vary  According  to  the 

al  which  the  palienta  cqiim  under  otMemtinn.    Accovding  to  oar 

itiona^  whidi  have  been  cjiiefly  vpon  infanta,  the  eaan  of  diplegia 

and  parapleina  have  outnumbered  tbuee  of  hemiplegia  mtire  than  fonr 

Thr  |rr«iit  majority  of  tlie  ^  il  eaaea»  or  thoae  dne  to 

srrhaj^  otturriii^  at  birth,  are  ^  ^lonbl  dlplegiaa  «ir  para- 

legias,  and  very  many  of  Iheni  aoctumh  dnrtng  the  lir«l  two  yimra; 

r*  the  caaes  *d  hemiplegia,  becaiM  of  the  leia  aentttia  Ir^Unt,  live 

ioeh  lofi|trr.    Difileiria  and  pa^raplegia  will  theit^fore  \>e  t\iti*H\tn^  aa 
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Fig.  Ill,  ^  Spastic  Pakapi^egia, 
Cliiid  two  &nd  one-hiilf  yeure  old. 
New  York  Foundling  Ho»pitftl, 
utuibic  tfi  walk  or  evpo  to  stand 
without  jijuii^tftiice-  Tbe  habitual 
position  of  I  bo  limba,  which  is  due 
to  strong  udductor  spasm,  id 
shown  in  the  picttif e. 


{he  I'liararterieitic  types  of  cerebral  birth -palsy,  as  Uie  case*  of  bnotpledi 
flo  not  differ  from  those  due  to  later  causes — i.  e.,  the  acquired  form 

111  the  most  severe  cases  that  survive  the  symptoms  of  Uie  tttriy  dij* 
of  life  there  remains  some  rigidity  of  the  extremities,  chiefly  of  the  ki!, 

which  is  constant  or  intermittent,  slight 
or  well  marked.  There  is  ofteo  ^tan 
of  the  muscles  of  the  neck  and  tmnL 
giving  rise  to  opisthotonus.  In  huiit 
cases  there  are  frequent  attacks  of  con- 
vulsions. The  general  phygical  deretop- 
ment  of  the  child  is  often  interferH 
with,  m  that  he  remians  small  and  del- 
icate, or  perhaps  ^iefi  of  some  acute  dL*- 
ease  in  early  infancy,  never  having  he^M 
able  to  sit  erect,  or  even  support  hii 
head.  In  other  cases  the  general  nutri- 
tion  is  not  affected,  and  life  may  be  pm* 
louged  indefinitely,  but  usually  with 
some  mental  impairment.  This  b  swu 
in  all  degrees;  it  may  heap  slight  as  not 
to  he  noticed  until  the  child  is  two  or 
three  years  old,  or  the  child  may  be 
idiotic.  Often  these  children  are  not 
able  to  stand  until  they  are  over  thrte 
years  old  and  do  not  walk  alone  until 
they  are  four  or  five  years  old,  and  then 
with  a  peculiar  croes*legged  gait,  owing 
to  spasm  of  the  adductors  of  the  thigh*. 
This  may  be  so  great  as  entirely  to  pn>- 
vent  walking,  and  while  sitting  or  lyin^ 
the  thighs  may  cross  each  other.  Tbcic 
form  the  typical  cases  of  spastic  part* 
plegia,  sometimes  called  "Little^a  dii- 
ease"  (Fig.  111).  All  the  reflexes  ire 
greatly  exaggerated.  The  arms  art 
much  loss  atfected  than  the  legs,  and  in  about  half  the  number  they  are  ' 
not  involved  at  alL 

In  the  milder  cases  the  early  symptoms  may  be  overlooked,  and  nothf 
ing  excite  suspicion  until  the  infant  is  six  or  eight  months  old.  There 
is  then  discovered  unmistakable  muscular  weakness:  the  child  does  not 
sit  up,  or  even  hohl  up  tbe  head  wlicn  the  trunk  is  supported.  Often 
there  is  observed  before  this  time  a  tendency  to  stiffen  the  body  and  to 
throw  the  licad  backward,  owing  to  spasm  of  the  cervical  or  spinal  mu*- 
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cle8.  The  muwiilar  weakness  in  often  mistaken  for  rirkets,  or  re^nln! 
simply  an  liaekwanlness.  A  eloser  examination  UHiially  <liMl<»s<»s  the  pres- 
en(*e  of  some  rigi<lity  of  the  extremities,  particularly  of  the  le|;s.  an<l 
exaggeration  of  the  knee-jerks.  As  the  ehihl  grows  ohier  other  8ymi>- 
toms  of  imperfect  development  U^eome  more  an<l  more  evident. 

There  are  changes  in  the  sha|>e  of  the  skull,  this  Inking  usually  smaller 
than  normal  in  all  its  diamett*rs,  or  there  may  Ik?  asymm«»try.  There  is 
an  arn*st  of  development  in  the  paraly%e<l  limhs.  Thest*  are  Uith  smaller 
and  shorter  than  normal.  In  many  casi's  ahnormal  movements  are  Mvn. 
which  may  be  of  an  irregular  choreic  tyiH\  or  they  may  Ik*  athetoid. 
Epilepsy  develops  in  from  thirty-thrw  to  fifty  jht  ci»nt  of  all  thest* 
patients. 

III.  Aonte  Acquired  Pandytii. — ^This  is  usually  of  the  hemiplegic 
type,  although  diplegia  and  paraplegia  may  in  rare  instancies  be  met 
with.  This  group  includes  easels  deveh»ping  at  any  time  after  birth,  but 
the  great  majority  of  those  sec»n  in  childhood  U^gin  U'fore  the  fifth 
year. 

The  etiology  is  often  obs<*un».  The  paralysis  S4»m(*times  follows 
traumatism.  It  is  inxasionally  seen  in  the  c<»urse  of  scarlet  fever, 
measles,  diphtheria,  variola,  pneumonia,  or  jHTtussit^  The  frequency 
with  which  th(*se  cas<*s  are  ushered  Jn  with  c(»nvulsions  has  UhI  many 
to  assign  this  as  the  clause  of  the  paralysis.  It  is  probable  that  the  convul- 
sions are  more  c»ften  the  result  than  the  cause  of  the  lesion.  In  the  acute 
inflammatory  i-ases  the  cause  is  prolmbly  the  same  as  in  acute  polio* 
myelitis. 

Lfftious, — The  lesions  of  acute  <t»n*bral  jmlsy  may  lie  gn»u|HNl  under 
thrcH.*  heads:  ( 1)  those  of  the  blcNHl-vessels :  (*^)  th(»s<*  <if  tlie  membranes; 
(3)  those  of  the  brain  substance. 

1.  I>*sions  of  the  BIchmI- vessels. — There  may  Ih»  hi*m«)rrhagi\  em- 
bolism, or  thnmiUksis.  Hemorrhagic  is  by  far  the  most  im|x»rtaiit.  It  is 
usually  meningeal,  rarely  crrcbral.  It  <m  »  urs  mt»re  friMph-nily  at  the  con- 
vexity than  at  the  liase,  and  is  (tften  diffuse.  Menintrcal  hemorrhage 
may  result  from  |)a(*hymeningitis.  It  nmy  1h>  due  to  truunuiti**m.  when 
it  is  also  from  the  dura  mater;  or  from  the  acute  hy|)«T«'mia  a4ii»m|mny- 
ing  |mn>\ysms  of  |MTtussis,  when  it  may  Ik*  fn»m  the  tlura  or  the  pia: 
or  it  may  \h*  scn-ondary  to  thr«»nilM»sis  of  tli<>  >u|)cri<»r  loniritudinal  sinus. 
The  as.s4Miati4»n  of  henn>rrliage  with  sinus-throinlHi?.iH  is  not  ferj*  in- 
fr(H|uent.  It  was  f(»nnd  in  tw4»  of  our  autop>i('s  \\\^n\  |»atifnts  who  dio«! 
of  pneumonia.  (Vrcbral  h«*morrhage  is  cvtrenii'ly  nin*.  but  it  occuf'i 
evtii  in  yt»ung  infants. 

KmlNtii>m  is  rarely  found  unless  ass«Miat«'t]  with  atuti*  rheumati  ■ 
endiM'arditi.*^.  and  then  usually  in  childn*n  who  are  o\t>r  s«*\cn  ycur< 
old.     .\s  in  adults,  the  usual  seat  of  the  emUdus  is  a  branch  of  tli  - 
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iniddle  cerebral  aTtrjry.    Tiirtmiljosis  has  bt^'cu  im 
ber  of  teases,  but  is  fxtroinely  rare.  ^| 

2.  Lesions  of  the  Membranes. — Then^  a^^ 
an  old  ('erebro,spinal  meningitis;  soinetiines  the 
origin.  In  both,  however,  the  process  is  rarelj 
brancs;  it  is  a  menint^o-encephalitis. 

3.  Lesions  of  the  Brain  Sul>Htanee, — Atrophy 
in  a  large  niinil>er  of  the  autopsies  made  iip<.>n  c 

has 
Tbej 


Fig.     112. — Recent     Meningeal     Hemobbhage,  , 

Brain  of  an  infant   sevpn  months  old  in   the  ^t'llie 

Bnbies'  Hoajtital.     A,   punctata   hi'niurrhiigcs;  probal 
B,  thromboapd  vessels;    C,  di^'ue^?  pxtravasa- 

tion.  cause. 

may  fc 
lesions  or  it  may  oecur  alone.  Their  nature  is  con 
on  FoHoniyelitis.  In  still  other  cases  a  ehronie  dil 
atrophy  is  fotnid  at  autopsy,  closely  restniijling 
follow  a  meningeal  luniiorrhage  oceurriug  at  hi: 
were  normal  up  to  the  second  or  third  year,  ant 
onset. 

Acute  paralysis  sometimes  occurs  for  which  ii 
found  at  autopsy.  An  infant  with  pueunuMiia 
Babies^  Hosjiital.  who  had  developed »  a  few  tlays 
hemiplegia.  It  rame  nu  suddenly,  with  convulsic 
face,  arm,  and  leg.  Tlic  arm  ajid  leg  appeared  tt 
lyzed,   but  in  the   face   the  paralysis   was   incomj 
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hftd  begun  to  improiro  somewhiit  it  Utc  time  of  tlie  ehild't  dcmtK 
which  Dccurfed  a  little  over  a  week  after  the  ooaet.  At  the  autopsy 
no  f*TOfts  lesion  itJiild  lie  cli!fccoven*il  A  irareftil  iTtirro#eoptt:al  exam- 
ination ira9  made,  and  nothing  ahnarmal  waj  found  except  a  flight 
increaiio  of  fiinall  spheroidal  eells  atK>ut  mme  of  the  mentogeal  and 
Kirtic^al  %Tjyi<*lj«  of  the  motor  area.    Such  cajea  are  most  likely  a  cerebral 

^form  lit  iH>liomyeUtiK. 

^jfmplom^. — While  diplegia  and  paraplegia  aro  oocaaonaUy  seeo, 
ne  great  majority  of  eamr*  of  ai*qniriHl  (Trehral  ftkUj  anr  of  the  hemi* 
ilegie  variety*  When  diplegia  and  (laraplegia  occur,  it  is  ti#iially  in 
irly  infancy^  and  their  symptoms  and  cxmnce  differ  in  no  wise  fn>m  tlie 
Mrth  {Nilsicii.  We  rimy  therefure  rt*gartl  hemiplegia  as  the  diief  mani- 
lestaiion  of  acquired  cerebral  [laUy. 

llie  omiet  of  the  paralyat^t  is  alnuttit  invariably  aenta^  with  eoiiml* 
sion«»  whieh  are  usually  repi^ateii  and  in  severe  ea^n  f^illowed  by  loaa  of 

fCansciousnirss.    In  the  wx-onrlary  ease*  these  are  geni*raliy  the  only  symp 
9mii.     In  one  of  our  eases  the  patient  wejjt  to  be«l  apparently  well,  ^nd 
awoke  in  the  morning  with  hemiplegia.    8uch  an  onaet,  howwter*  b  vtiy 
t!Xe4*ptional. 

When  thi'  paralysis  is  due  to  aeute  polieneephalilts,  the  oaeel  t«  Uiii* 
ally  with  high  fever,  vomiting,  often  eouvuisiona,  followed  by  delirium 
or  stujMir*  These  general  ii^ymptoms  continue  for  a  Variable  time^  usually 
two  «)r  three  days*  bi^fore  paralysis  is  sera*  The  temperature  to  mitft 
ciise#  is  from  K^l*^  to  103°  F*«  and  the  fever  sonu*timea  follows,  sometimes 
precedes,  the  con irul Dions,    llie  loss  of  conseiouaiteBs  may  laal  for  aevetal 

fdays,  and  the  {laralysis  is  frequently  not  diicofefed  until  coivriotiflMaa 
is  regainecL  If  there  is  a  very  eitenaive  legion  there  may  be  diplegia, 
de<*p  conm,  and  death,  but  Ihia  t«  very  infrequent  Usually  the  kaioii  ia 
more  limited,  and  the  sjrmptonia  are  thoae  of  typitnl  bemiplegiai  The 
face  srimetim«ni  escapes,  and  if  involved  it  g^*oi*rally  soon  reeovenk  The 
|>iinily»l»  of  the  ann  and  leg  is  at  first  mmplete^  but  may  improve  rap- 
idly in  the  course  of  a  few  weeks.  Disturbances  of  sensation  may  U* 
present,  hut  are  uittiaUy  of  a  tranatent  charader.  After  a  tariahli- 
T  -  V  ^-  ^  ^  to  several  weeks«  the  patient  tiegins  to  use  tlie  |iaralyaed 
the  leg,  afterwaril  the  arm^  as  in  adult  bemiplegis. 
The  eonruUiions  may  be  repeated  for  the  first  day  or  two*  but  prolonged 
or  mntinnous  convulsions  are  rare.  They  may  be  gaoanl  or  ^lilalevmL 
With  loions  of  th4;  left  «i<ie  of  the  brwto^  apeedi  nay  be  aftpeted,  and 
not  infiequenily  in  jtmog  children  when  the  laaioii  is  upon  the  right 
aide.  Th«  idlaaeiw  «re  incnaaad  upon  the  affected  side,  and  a  ali^ilit 
atdde-eloniia  may  be  pfiaant 

After  a  few  weeka  the  child  may  be  aids  t^  walk,  dragging  the  af- 
leolad  k^.    The  recovery  in  the  Uf  ia  aometaflwi  eoopMi^  bwt  i&  nmt 


r 
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cases  a  sliglit  halt  in  tlio  gait  refuains.    The  arm  usually  n*roTeni nion 
sl<»wly  tlmn  tliu  leg,  and  coiitractureg  are  likely  to  develop  after  a  rimbk 
time,  generally  two  or  three  year^,    Jn  Fig.  113  ig  shown  a  chaiidcn§- 
tic  tlefnrmity  of  the  upper  extremity.     Contractures  of  the  leg  kid  to 
various  foruiB  of  talipes,  generally  cquintis,  from  shorten iug  of  Uie  t<»iid(K 

Achillis.    Sometimes  the  arm  or  the  Iqr 

'^^^H 

1 

n 

reeovers  so  perfectly  that  the  vim:  mij  1 
be  regarded  as  one  of  monoph^iju    In  1 
old  cases  the  paralyzed   limbe  are  itri)- 
phied ;  there  is  more  or  less  rigidity,  iiwl 
tiie    spastic    condition    may    be    qailr 
marked.     We  have  seen  thijs  limjted  t» 
a  i^ingle  group  of  musclet^  in  tlie  l«7. 
Aphasia    is    eommon    in    right    hem}- 
piegias,  and  it  is  not  very  rare  in  th(» 
of  tbe  left  side,  becauiie  infant*  app«r  J 
to  use  both  sides  of  the  brain  with  ntai^f  J 
equal  facility*                                         flH 

The  mental  condition  of  these  cBP 
ilren   is  often  normal,  in  striking  con* 
trast  with  the  eases  of  congenital  di* 
plegia.    The  earlier  the  paralysis  cccun 
the  more  likely  are  mental  syruptomi  to 
be  present,  since  we  have  here  not  onlj 
the  direct  effect  of  the   lesion*  but  iii 
arrested   development  of   some   part  of 
the  brain.     Epilepsy  is  not  an  nneom* 
mon  sequel ;  it  may  be  of  the  Jarksoni«n 
type,  or  there  may  be  attacks  of  genenl 
convulsions.     In  other  eases  there  iic 

Fici.    113.  —  Deformity   or    Lbft 
Hand  the  RiistJLT  or  Conthao- 

TURKS   FoLl>c:»WlNO    AN  ATTACK  OF 

HfeiurPLEiHA    Fqttr    Yeaju?    Be- 
fore.   Child  seven  years  old. 

Dutiook  is  always  unfavoralile. 
are  due  either  to  intra-uterine 
mi   die  in    infancy  from  m 
Those  who  survive  ueually  si 
practically  lielplei^s  on  aeconi 
mu^clcfc;  of  tlie  extremities* 

In  Innniplegia  the  progn( 
these  cases  tlie  imralysis  is  o 

post-hemiplegic  movements  of  a  choiwc 
or  athetoid  character,  or  irregular  iiioi^ 
ordinate  movements.                            ^^| 

Prognosis  of  Infantile  Cerebral  » 

ralyais. — To  diplegia  and  paraplegia  the 

A  very  large  number  of  these  cases  which 

or  birth  lesions  never  reach  the  third  year, 

almitritiou  or  acute   intercurrent  dise««e^ 

low  serious  mental  defects,  and  many  a« 

it  of  the  extreme  spastie  condition  of  tlif 

>8i8  is  much  more  favorable.     In  most  of 
f  the  acute  acquired  variety,  and  the  later 

1 
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111  Millie  uf  tlu*j*e  imtieriU  eaui(ileU*  riHtnrry  tnkif^  i 
n^idual  immlysb  bi  mi  ulif^t  an  t<i>  be  eft«ily  overlook^  exn^pt  cm  ctrttfal 
e\aminatiun,  the*  (Rcurrpoii*  uf  i*|)ilepifj  being  perhftjis  (ho  tirst  thiti|( 
wini  li  Umb  ime  tii  ku^ihmI  that  a  jiruvioo*  |Hinilyiii«  hii»  c^ii^UhL  Th<* 
irrtat  majority  of  rhildren  who  have  aufferetl  from  infantili!  cf^rvbial 
pal^y  havf*  #10111     ^  of  |)orniani*nt  pamly-J         '  "  '  *  mi- 

tirj*  from  <t*tit  ,  Uii*  rxU'nt  of  Iwith  the 

nevertty  of  the  primary  lei^ion.  In  all  casii«  ^•en  in  yoQQ|ir  iiifatiU  it  is 
i*\  '  ly  tlinunih  to  give  a  pragiKisia  in  ri'ganl  to  f  tit  tin*  itii*ntal  ilc»* 
Vi  t.     All  a  rule,  the  impAtmieilt  i§  dirc^ctly  pnifiorttoiiate  to  Hit* 

extrnt  of  thf"  paralyitiK  and  itn  jiitrni«ity. 

BiapiOiil, — The  diagnoiniB  betwi*en  the  eon^^-nital  ami  acrjiiired 
formisi  of  cerebral  paify  i^  of  no  great  pmrtrml  inijM»rt»n4r»  and  it  may 
lie  impoeiMitble ;  for  the  symptom*  in  nuigenital  cmN^n  artf  ofttfti  not  ittffi* 
ciently  marked  to  attract  attention  until  ebildrrn  are  old  <!tioii||h  to  ail 
alonif  or  Ut  walk. 

It  may  be  quite  difficult  to  dtntinguifih  cerebral  (taralynia  from  infai^ 
tila  spinal  {MiralyniR.    The  hint/iry  of  an  iba, 

tha  defurmitu*ji»  and  the  aii<»eoce  of  iieii  iimi 

in  both  cunfiitiomi.  Spinal  paralysia  ift,  an  a  nilr,  monoptegits  and  oft^n 
aifecta  but  a  siiogle  group  of  muMlefi.  Cerebral  parmlyaia  iii  eitlier  di* 
plegie  or  hemiplegjc  in  character,  and  even  tliough  ouly  a  leg  or  an  arm 
may  aeem  to  be  affeetail,  a  mticml  examination  will  oaoaliy  reviail  the 
fact  that  the  other  limtr  of  the  fiame  Mv  ban  aluo  imfffmL  The  jpimmtm 
of  rigidity  and  eiaggcratctl  reflcxi>x  in  cjutti^  an  imp«)rlatit  eTidatioa  of 
thii  aa  loat  of  power.  The  electrical  rractfona,  howetert  are  aauaUy  con- 
cluKive;  the  reaction  f>f  dc;?-  n  in  aliii*i)t  in  cerrtiral  piraly«b»  white 

it  ia  uiiually  pri^ent  in  »p'         ,     alytiia. 

Simple  an  the  differentiation  may  mem  in  moat  cttaiVt  the  mtataka  ia 
fr  V  made  of  mnfounding  ivrt4iral  difdrgia*  ptrtiealarly  of  the 

llu  .  :  :  f>t%  witli  ricketa,  i'aiieii  of  amte  ai^uired  paralyfU  at  tha  o&ivet 
may  be  mistaken  for  acute  mcningitii^  but  early  Iom  of  cootOHMmMflit 
the  early  development  of  the  (Mralytia,  ttn  pens:  u*f,  and  the 

shorter  duration  of  the  acute  iiymptoAts,  uiniallv  1  .^  .  i  tlicae  f!aiea 
fmm  thope  of  meuiugitia.  The  only  definite  ttumnn  of  diffpn*fitiai  diaie* 
Doaii  ii^  by  lumbar  punctun*;  thi»  gives  negative  rrsulta  in  cvfehiml  parml* 
y^ta  an«)  [lotilive  n*i'ulu  in  mi*ningitis. 

Trcatnaftl.*— The  tt»urw?  ami  thif  rrsultA  of  n*n*bral  psralyvU  dr|irDcl 
tapan  the  asilent  of  the  injury  to  the  r  and  the  aga  al 

which  it  is  tnflictnl— «ll  th«^  Mng  t   ~      .:  are  beyond  the 

power  of  lhi«  phpirian  In  mi»«Ufy  nr  rontniL    Tin*  trratm»'wt  uf 
palsy  b  thcnefiire  estrrmely  un^tiifai^tury.     For  tl>e  rofigeiiital  m 
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practically  nothing  can  be  done,  except  for  the  deformities  and  compli- 
cations. The  acquired  cases  during  the  acute  onset  are  to  be  maoageil 
like  all  other  cases  of  acute  cerebral  congestion  or  inflammation — abei>- 
lute  rest,  ice  to  the  head,  and  bromids.  Electricity  is  not  to  be  wed 
in  early  cases,  and  little  or  nothing  is  to  be  expected  from  it  in  the  hie 
ones.  Much  can  be  accomplished  in  an  educational  way  for  the  mentil 
derangements  resulting  from  cerebral  palsy.  An  important  part  of  tlie 
treatment  relates  to  the  deformities.  Many  of  these  may  be  preTented 
by  the  early  use  of  orthopedic  apparatus.  Serious  deformities  in  M 
cases  may  be  greatly  benefited  by  tenotomy  or  myotomy,  followed  by 
the  use  of  suitable  apparatus.  The  results  of  all  other  operative  men- 
ures  have  been  in  our  experience  most  unsatisfactory.  Epilepsy  is  to  be 
treated  as  when  it  depends  on  other  causes. 


AMAUROTIC  FAMILY  IDIOCY 

Amaurotic  family  idiocy  is  a  relatively  rare  disease.  It  is  confined, 
almost,  if  not  entirely,  to  the  Jewish  race.  It  shows  strong  familiii 
tendencies — often  two  or  three  and  sometimes  even  four  or  five  ehildrai 
in  the  same  family  dying  of  the  disease*.  There  are  no  other  known 
etiological  influences. 

The  first  symptoms  are  usually  noticed  between  the  sixth  and  the 
tenth  months,  up  to  which  time  the  infant  has  generally  appeared 
normal.  At  first  it  is  only  noticed  that  the  child  is  making  no  progrew 
in  his  development,  or  that  his  eyesight  is  not  so  good  as  formerly.  He 
does  not  gain  in  ability  to  sit  up  or  to  use  his  muscles;  he  lies  quietlj, 
does  not  respond  as  he  once  did,  and  takes  less  interest  in  his  surround- 
ings. After  a  few  weeks  it  is  clear  that  the  child,  instead  of  advancing, 
is  actually  retrograding  both  physically  and  mentally.  His  muscles 
become  so  weak  that  he  can  no  longer  sit  up  or  even  hold  up  his 
head.  Vision  becomes  less  and  less  distinct;  the  child  no  longer  recog- 
nizes the  faces  of  friends  or  objects  shown  him.  Finally,  he  becomes 
dull,  apathetic  and  quite  indifferent  to  his  surroundings;  then  it  is 
evident  that  he  can  not  see  at  all.  In  the  early  stages  the  muscles 
are  usually  weak  and  flaccid;  later  there  is  rigidity  with  increased  knee 
jerks  and  often  marked  spasticity.  Children  with  amaurotic  familj 
idiocy  are  often  fat  and  well  nourished,  but  with  the  onset  of  weakness 
loss  of  weight  occurs  and  eventually  this  may  be  so  extreme  that  the 
emaciation  may  be  a  prominent  factor.  There  may  be  general  convnl- 
sions.  The  characteristic  features  of  the  disease  are  revealed  by  the 
oplithalmoscope.  Occupying  the  place  of  the  macula  lutea  there  is  i 
large,  milky  blue  or  white  area  with  a  bright  cherry-red  spot  in  its 
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With  UiiK  there  iis  abo  «tro|ihy  uf  Uie  nf^c  dimsiL  Tlif  in  iilar 
changes  are  Bymmetrical. 

The  oiitlcKik  i«  nliJMjIuidy  bml.  The  iliNiim*  k  pragnstfiiie  auil 
luttiatl;  fatal  withici  a  year  from  the  timif  when  ilie  fiivt  qmiptoiDa  are 
teen;  but  occaftionally  the  blind,  heljik«0  child  may  live  for  neverml 
year«i  if  feeding  with  the  stomach  tube  U  retorted  to,  for  swalloirii^; 
eventually  may  bet-ome  quite  impoffiible. 

lliere  are  ihararterliftie  pathnlogicml  rhan^  to  be  foond  in  the 
eellg  of  the  t^entral  nerrouA  system.  The  brain  itaelf  U  not  diminiahed 
in  itze^  but  in  more  llrm  and  elai^tic  than  normal.  The  «ame  in  true  of 
Uie  cord*  MicroiKt)pt(iiliy,  the  ^^nglion  eella  ahow  a  marked  and  striking 
degeneration.  Tlicy  ari*  swollen,  their  prt»U>pIaj«m  i»  ufidifferentiatiHl 
and  the  nucleuji  i»  excentrimlly  eituatctl  and  def^ueratinf?.  There  are 
^tentimcfi  lar^.  ovciid  »»welling»*  ujmn  llw^  rtdl  |>rt>t?e*«n**,  tltimatdy 
Ipm^jMcrve  (tIU  diMtppear  and  are  replat^il  by  nrtim^lta.  Thew  i^iangw 
ai^  wtsry  wide-«pread  atid  are  found  in  tlic  retina  aa  well  as  in  the 
brain  and  eord.  In  many  caaea  hardly  a  normal  pulsion  odl  may 
ba  found. 

To  lie  differentiateil  fmni  aniaurotir  family  idiocy  i«  a  tew  frequrat 
form  of  degeneration,  known  afi  "familial  maculo-eerebral  d^generatjon**' 
It  attackn  iieiera]  rhildn.»n  in  a  family  and  at  about  the  mgv  of  stx  or 
iieven  yearn.  The^  ihildren  beitime  dull,  iftupid^  luiit  their  powar  of 
attention  and  eventually  their  ability  to  read,  apeak  or  etea  iwognlia 
people.  With  thepe  »ym[vtoma  then*  in  a  i^^ntral  iax)toma  whieii  may  be 
of  lu^h  degree  t»ut  doca  not  pn>duce  complete  bltndneaa*  The  |ihyaieal 
eondrtton  of  the  child  may  remain  normal  for  a  long  tima,  Tlie  cyca 
allow  a  combination  of  atrophy  of  the  retina  with  pigmintation  eape- 
cially  in  the  ri'gion  of  the  niaetila.  The  ccmdition  ii  imntmble.  It  ia 
progreaaifv,  though  the  patii*uta  may  life  many  yimra.  I>ealh  ocean 
twm  intercurrent  infection  rather  than  frtim  the  diaeaae  itaelt. 


MENTAL  DSnCIENCY 

(/liber- iMbraUiy) 

By  mental  deBeiency  ia  meant  any  tnterfefeiiee  with  intellifeiiee 
or  a  limitation  in  the  adaptelioA  of  the  child  to  hia  enrironment  Thb 
inlerferaief^  with  tntelligoiea  may  CMcmr  in  i4iildn'n  aa  the  nsanlt  of 
varinna  feneral  diaeaaea  or  thoae  eoofioed  lo  the  wenom  qralcnu 
In  otliar  chapters  the  mental  defleieiiey  oecurrtng  aaooodiarjr  to  gm^ril 
dianaaaa  and  alaci  U*  organic  dtnmae  of  the  nemiua  ayatani,  anch  aa  hydfo- 
oe|ilialiia»  cbnmic  meiiigmitia>  pareata.  mtfiiingaal  haaioirrhage,  etcp*  ii 


im 
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diseus»ctL     11ic   proHC'tit  (liuptiT   will    j  rcat  on 
as  an  apparently  jirinmry  tonditioo. 

Of  all  the  fut'lor.s  tluit  ojKTatc  tu  prfnlnce  me 
is  the  most  imfwrtant.     This  statement  does  no 
It  is  geDerally  recognized.     The  deseendanta  ol 
be  normal,  they  may  he  m  defective  that  it  is  r€ 
first  year  or  two,  or  the  die^tiirhaoce  of  men ta lit 
it  can  be  recognized  only  after  several  yeara 
of  parental  alcoholism,   especially  chronic  alcd 
discussed   and   tliere  is  a  wide  dilTerence  of  o' 
Some  claim  that  it  plays  a  distinct  part  in  th 
mindedness:  some,  that  it  plays  little  or  none.    l\ 
f&vUir  of  sitnie  impurtanoe.     While  it  cannot 
certainly  does  not  have  the  influence  that  has; 
many.     Whether  Hvpliilitie   infection   per  se  tes 
deficiency  is  oj>cn  to  qn  est  ion.    It  does  not  ajipeai 
can  be  great  unless  it  produces  organic  changes 
the  hrain   itself  or  in  tlie  blood  vessels,     rove! 
had  atniosj)here,  etc.,  have  been  claimed  to  have  fl 
the  health   of  the    mother.      Associated    with    t\ 
other  factors  such  as  heredity  and  alcoholism  tl| 
more  elTect  upon  the  oiTsj^ring. 

The  changes  to  be  found  in  the  brains  of  defe 
of  severity.  (Fig.  114.)  There  may  be  an  a1 
portions  of  the  brain,  failnre  of  development  of 
developed  convolutions  and  shallow  sulci,  •  In  d 
are  to  be  made  out  macroscopically.  'Jlie  posit 
tained,  however,  that  even  in  such  eases,  mental 
iipon  actual  organic  changes  in  the  brain,  for  | 
have  found,  as  did  TIammaherg,  that  even  wh 
was  apparent  the  ganglion  cells  were  infrequent  aj 

There  may  be  all  grades  of  mental  deficienc 
country  to  sepaVate  mentally  defective  children  ii 
the  idiohj  those  that  never  develop  beyond  the  mt 
child  of  two  years;  (2)  the  imbeciles,  those  that! 
degree  of  mentality  than  the  average  child  of  scve) 
who  do  not  acquire  a  higher  degree  of  mentfi 
twelve. 

It  is  frequently  necessary  for  the  physit  ian  to 
not  a  child  is  mentally  deficient.     In  doing  so  it 
that    normal    mental    development    is    very    dep< 
development ;  Imt   it   does  not  necessarily  go  on 
If  an  infant  has  been  premature  or  badly  nourishc 


MEXTAI-  IlKFU'lKKCr 


?•» 


hts  mifferH  from  noiro  f^ry  ■ev^rc  il]ne«i»,  he  iiuiy  at  the  enA  at  a 
year  nhow  tio  more  itienUI  clevelopnient  timti  an  avemifc  vluUl  of  nix  or 
eight  innnth«.  Yet,  with  finpmwtm'tit  in  hi*  ph}iiiiiil  ciHiiliritHi  his 
nifitlAl  eooditiuti  aiRt  improvt^  m  that  t*vi*j]ttiaJly  tht'  iiDrmal  ij-  rfiu  hc«ii. 
There  ik  a  wide  variaticin  in  the  rapidity  of  developoieni  of  normal  t  hit* 
dren.    Home  arc  quite  ^\ow,  et){iecially  in  certmiu  familit*si.    PrufHT  atti«n* 


tioQ  ihould  be  |Miid  to  this  fait  and  tcH)  much  antdiaiii  «1i<miM  not  Iw 

plared  u|irt ^   flight  dr%tatiimii  fmm  thif  tiinnuil.    The  abucinwil  til* 

faiit  U  fl  -hed  not  by  alight,  but  by  gt^m  dtfialioii  tmm  tlw 

aonnal.  A  higii  degree  of  mtetital  defleienry  cma  ttttaally  be  nN^oKsitaaii 
ftry  early;  tlie  l<*iaii^r  dfgTNw  n-i|tiire  loiigi^  oh«?r)natioii,  F  -  'hmf 
chihiftfti  tfiat  are  tmly  ili|rbtJy  aHecied  ofti^a  fi\e  HUtK*  ih*(iT  tw^ 

of  it  dmng  iolkiicy*    Their  mental  d^tvlopnieiil  bei:  mtl  luni.. 

|liiRkiif««;    mt*ii^<  •ulMtanrv'    ncirniaU    Mrikinc   *bai>fMv  «l 

aeCrrlBtle  n«nr»  cirU*.  v«r>  1^1*  Lftr^f  ur  tniall  fijTaniidiii  ortb  pnvimt. 
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ends  early.  It  is  fair  to  a88iime  that  those  who 
the  absence  of  suiiioipiit  phys-irul  aiui^e,  is  ah  no 
some  permaiiuiit  impairiiK'nt  of  tla*  mental  fa 
diiferenees  in  the  lengtli  of  time  that  iraprovei 
ent  ehihireii,  it  is  impossible  to  predict  doi 
come. 

To  appreciate  the  abnormal,  one  nms^t  be 
rtiul  pliynical  development  of  normal  ehildri 
shows  itst*lf  in  the  early  months  of  life  chiefly 
ability  to  do  certain  physical  things.  The 
third  month  begins  to  gra^p  objects — at  the  fo 
people,  between  the  third  and  fifth  months  he 
at  the  llftb  inr>nth  he  reaehes  for  things,  hold 


Fio.  115. 


Fig.  116. 


Fio.  115. — lioy  twelv<^  yctira  old;   microcephalic:   walked 
and  write;   dcvcflopnient  likfi  that  of  a  aormal  child  ol 

Fio,  110. — ^MicrfK*rphaHe,  st^vcn  years  old;    uiidcrHtiiiida  i 
talk  int«4l)jcibly. 

Fio.  117. — Girl  of  cipjht  years;  im^>ecile;  cannot  walk  wit!bi{ 

observes  them.  From  seven  to  nine  months,  h 
in  play.  From  nine  to  ten  months,  many  ehi] 
they  often  begin  to  walk  and  to  repeat  singb 
deficient  child,  on  the  other  hand,  may  not  even 
end  of  a  year.  He  makes  no  attempt  to  gras] 
them  for  oidy  a  moniciit  and  then  drojjs  thenh 
does  not  alteiii]>t  to  ^taod,  and  does  not  reeogn 
the  end  of  the  second  year  or  very  much  later. 

Some  nierdally  defuiciit  child ren  are  exceed 
contirnuilly  without  ap)mrcnt  cause  and  are  ofi 
The  expression  of  the  normal  child  is  intelligeu 
abnormal  {Figs.  115,  lib,  117)  may  betray  his 
hy  his  vacant,  stupid  expression,  his  open  nioi 
drooling  and  his  irregidar,  aimless  movements  * 
goes  o!u  mentally  deficient  children  not  only  ren 
that  they  t^lundd  do,  but  they  ako  do  things  that 
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do,  Thoy  develop  m  rt^uinrjg  attftf^k»,  they  throw  their  heads  bftirkwini  or 
fn'qucntly  (ttifTeu  out.  Sirahisinnit  in  often  pnaNrnt  and  then?  m«y  be  ill- 
delliKHl  attjick«  of  a  eouvuli^ive  nature  or  typical  c*onvuUioufi, 

It  may  be  exceedingly  difficult  at  time*  to  differentiate  Wtwetui  the 
merely  baciiward  child  or  the  mentally  deficient.  H'he  backward  child 
is  usually  di«tinguitthed  chiefly  lyy  the  thtngut  which  he  diK»  not  do, 
lie  does  not  ghow  an  abnormal  mentality.  Children  men4y  backward 
ai»  the  result  of  dineaite  may  not  be  able  to  talk  until  two  yeant  old  or  may 
not  walk  until  aft**r  that  times  yet  umy  undcn*tand  what  la  «aid  mod 
done  for  them;  their  expression  la  nornuil;  they  seem  bright,  and  tlie 
development^  altlioujk^di  pIuw,  im  steady  and  progn»*<jtive.  MmUlly  d«ll* 
cient  children^  on  tlie  otiier  hantl,  are  not  only  very  back  warily  but  tbcjr 
titfually  n«ch  the  end  of  their  dcv*  t  '      ^     ,  ^y\y  utid  it  is  nol  a 

complete  development.    Aft  Schtjb  -  ,  ly  deficient  child  of 

twelve  ia  not  a  normal  child  of  sii;  he  ta  not  merely  a  dwarf,  but  a 
cripple.**  Thiii  becomi^  increawngly  <\  *  i-  the  defectiv«  child  ha- 
eomca  older  and  bia  character  and  mii  eases  find  better  eipnah 

aion.  lie  may  be  diM)bedif^t»  nnmly,  natrustworthy^  rmel  lo  aninuUa 
and  playmati*it,  n  xted  in  the  '   children,  and  may  Dot 

confortn  to  titc  or«  iindards  of  r'  ^  and  nctttiieaa*    Moit  of 

the  childretj  are  elumij  in  their  movements  and  eapMiaUy  not  dcitroits 
with  their  handM,  There  are  many  i  hildren,  boweter.  thai  arv  docile, 
kind  and  affectionate,  but  whose  faeulties  are  totally  inadequate  when 
compared  witli  thosi?  of  tlie  average  child.  One  with  riperience  in  tenting 
mentally  deficient  chiliiren  is  able  to  tell  with  a  c«Kisiderabte  nuaa^itiv 
of  aiHuracy  what  tbetr  mental  capacity  ia.  This  ia  accomplished  by 
obaervation  and  variooa  te*ta,  including  tlwr  Btnel-8imon  test  This 
standanlizing  need  not  mneem  us  here;  but  all  physicians  should  lie  in 
a  position  to  reixigntxe  the  abnormal  The  stan^Urdizalion  of  tlie  abnor* 
roal  and  particularly  the  training  should  be  in  tins  banda  of  aiperis 
in  that  Add. 

BioNGotuK  iDiocnr 


A  form  of  mental  deflriency  Uiat  can  be  at  onc«  tveogntird  by  the 
pbyaJcal  cbMieteristic^  of  the  child  ia  the  acwmlled  Uonfolian  Idiocy, 
ako  known  aa  "KalmiM  k  Itliocy.**  TW  eansr  of  this  is  obaeurc.  It  mnnol 
b«  abown  that  it  is  due  in  any  way  in  ayphilia  or  to  the  excwin*  uae  of 
alcobol  in  tba  parrota.  The  rotidition  appears  with  equal  frequency  in 
the  atMa.  It  ia  found  in  the  (^anciukan  rare  and  we  liave  aeen  aavieral 
^  inateneea  in  the  cDlon*iK  but  it  has  apparently  not  been  irported  amnlif 
H      tba  Haky  or  Mongolian  races.    The  factor  of  grruti^t  iroportanca  b 
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wonieij  over  35  years  of  age.     The  number  of  prejtniancici?  ttlm  appcta 
tu  have  an  influeiiee.    These  children  are  not  infrecjuently  the  biit  ifUi ' 
the  birth  of  a  number  of  licallhy  children.     Much  less  f rcqucnth.  tiiw 
arc  tlie  first,  but  the  nnmber  of  first  or  last  children  that  Jire  ^*  --  ' 
is  greatly  in  excess  of  those  in  the  middle  of  families.     It  l»  evi. 
the  reproductive  functr(»n  has  an  important  bearing  upon  their  dc^jp* 
ment.    They  are  prottably  tlie  resnlt  of  iiicomplele  or  iuliibitiHl  ditvr^h 
niCMt^  iuul  have  been  called  by  Shiittlcworlh  **exhanstion  prodacts.'' 

This  is  one  of  the  common  forms  of  mental  defei^t*  apfmrently  nutft 
frequent   in   Iviiijhind  and    in  this  country  than  elsewhere,  iH*rha{«  m 

Mongolian  Ttpbb 


Fiii.  I  In.  I  I  Vti,    I  JO. 

Fig.  118.— Six  niontha  old;  dicKl  at  twenty-two  months;  could  not  hold  up  the  ] 

uiidf*r»tMiid  ttiiythinK. 
Firt.  U9. — Hmv.  twi'tity-om?  months  old;  did  not  hold  up  hiii»  hnad  until  eiichi^dva  tnontlHcJ 

in«^rittil  d*nelo|jMieriL  that  of  a  fhild  uf  eleven  or  twelve  nionthH, 
Fig,  12U. — Girl  fimr  yeurH  old;    iu»*iiUd  devolopajent  like  iiiat  of  a  nortniU  chiUl  td\ 

and  a  haJf  yeara;  walks  v<Ty  liwkwardly. 


account  of  cloficr  obscrvtitii>n,  as  the  result  of  the  frequent  attenliun  lluij 
has  bwn  calleil  to  it. 

l*athnlo^n'ciilly,  the  brains  are,  as  a  rule,  small.  The  convolutitMi^l 
arc  poorly  dcvcbiped  and  there  is  af^t  to  lie  an  aphisia  of  some  piirti^.  ^ocfi  ] 
as  the  ccrebeUnm,  |K>ns  or  medulla.  The  cortex  is  frequently  thin  iwl  ] 
the  ganglion  cells  few  in  number,  with  rather  scanty  cell  processie*. 

The  a])|varaiue  of  these  children  is  very  striking   (K'gs,   118,  119.' 
120)  and  it  can  at  *)nce  Ue  seen  whence  they  have  derived  iheir  nain^.. 
There  is  a  peculiar  IMongolian  type  of  countenance;  tlie  eyes  are 
closely  together*  tlicy  are  slanting  and    the  palpebral    fissures  narrow 
There  is  frequently  epicanthus.     The  hmd  is  brat!hy cephalic  and  sinatl 
At  twelve  months  it  is  often  two  inches  below  the  average  in  dreamfer- 1 
einc.     The  cliildrcn  are  short  for  tlicir  age.    Tlicrr  bauds  an.'  jshorl  iJiti 
thick,  esj)ccially  the  fingers;  the  little  linger,  not  uncomnionly,  is  » 
short  that  it  does  ncd  reat*h  to  the  last  interphalangi^l  joint  of  the  rinf 
fmger.    The  muscles  are  pfiorly  developed,  and  there  is  a  great  relaxa* 


DEAFMITISM  7M 

tioii  of  (he  li^monts,  so  that  thr  s!ni!»;z«^t  n;:«l  most  uiut>iiifortul)K'  jmin- 
tioiis  can  Im'  assuiiHMl  at  will  ami  oftrn  l>y  prcfrrnirc.  Tlio  ton;;iio  is 
UMially  pnmiinent,  sli;;htly  protni<liii;^  and  drvply  tis^nrnl.  Hicrr  is 
usually  drooling  from  tlio  mouth  and  oftrn  a  nasal  discharp*,  so  that 
the  lips  may  \h:  gn^atly  excoriatiMl.  Mouth-hreathing  is  nearly  always 
pres4*nt.  T4ie  nasopharynx  is  often  smalU  sometimes  owing  to  hack- 
ward  projection  of  the  vomer,  sometimes  to  a  forward  projtntion  of 
the  Ixnlies  of  the  ccTvical  vertehra€».  A  very  nunlerate  amount  of  a<h'noid 
tissue  may  )>r<Mlu(*e  marke<l  symptoms  of  nasal  ohst ruction.  The  expres- 
sion is  <iften  that  of  a  chihl  sutTering  fnmi  very  large  atlenoid  growths, 
and  sometimes  the  early  cases  are  ]Hisse<l  over  as  simply  ''adenoids  with 
mental  clulness."  Other  defiH'ts  are  often  ass4Kiate<l.  The  ears  are  fre- 
quently misshaiH'u;  (t)ngenital  malformations  of  the  h(*art  are  quiti' 
common ;  in  one  of  our  castas  then*  was  a)>sence  of  the  patella. 

Mongolian  idiots  are  very  backward  in  development.  They  fre- 
quently do  not  hold  up  their  heads  until  a  year  of  agi%  or  later,  and  may 
not  walk  until  the  end  of  the  second  or  third  year.  S|H»iHh  is  greatly 
delay<Nl  and  S4*ldom  normal;  although  almost  all,  if  they  live  sutliciently 
long,  do  eventually  talk  to  a  certain  extent.  Thes<*  children  have  but  lit- 
tle r«*sistance  to  any  acute  diseast».  They  are  ]mrticularly  susceptible  to 
infection,  and  the  majority  die  in  infancy  or  early  childhiMMl.  We  see 
many  of  them  as  infants  and  few  aft4»r  the  eighth  or  tenth  year.  They 
sucrumh  chiefly  to  puhmmary  inflections  or  to  tuU'rcuh^is.  There  is  a 
ct^rtain  degree*  <if  variaticm  in  their  mental  ca]wcity.  but  it  is  singularly 
slight,  and,  as  the  majority  of  them  lcM>k  much  alike,  so  also  their  mental 
priH-esses  an»  alike,  and  very  few  of  them  reach  a  higher  mental  develofi- 
ment  than  that  repr(*s4»nte<l  by  a  normal  child  of  four  or  live  years. 
They  are  restless,  inattentive,  and  can  lie  taught  with  great  ditliculty. 


DEAF-MirnSM 

Kxrluiling  the  <-as4S  in  which  idi<M*y  is  presi^nt,  which  an*  not  mn- 
sidcnd  in  thi<  chapter.  d<*af-mutism  may  U*  tlue  either  to  o>ni;cnital  or 
acquircil  (niiditioiis ;  the  hirg<*r  profNirtion  of  the  him's  U^long  in  the  lat- 
ter « la--.  Winn  congenital,  deaf-mnti-m  may  result  fnun  o-titi-*,  or 
|Mri<i*.titi-  (if  tlic  tcni|Niral  Utnc.  ciktoik  hing  u|miii  tin*  «-a\ity  «»f  the 
mitMI«  car.  from  ank\i4i-i>  of  th«*  o>si«h*>.  fri»m  ah^'Ote  of  the  internal 
ear  or  aii\  of  it-  part-.  Tin-re  may  aUo  Ih>  <i»il«iHl  dt'L'eneration  of  th«* 
lal»\riiith.  It  may  n>ult  from  atn»f»hy  of  the  audit«»ry  ner\e.  and  it 
nia\  1m-  tine  to  a  l«>-ion  of  the  brain.  ThcM*  ei»ni:enital  ei»nditii»ns  an' 
often  IhTeilitary.  An  unu>ual  f«»rm  of  «iiiigenital  «le«fne->  i?.  m-*  a<*ionally 
pn>«  lit  uitli  goiti'r.     It   is  f«iund  e^|^^ially  in  thus**  n'gions  in  which 
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r  Ib  endemic*    Its  cauee  is  unknown.    A 
queiitl}-  tlic  resiult  of  s^carlft  fever,  and  ii 
trtaut  t^u&e  is  tn^rcbro^pinal  meningitis 
Ej  of  the  brain,  the  auditory  nerve,  or  the 
tpe,  diphtheria,  measles,  and  other  infect 
.  repeated  attacks  of  acute  otitis  associai 
aie  rhinopharyngitis, 
["he  younger  the  child  at  the  time  the  de 
IT  of  speech  is  lost.     In  most  of  the  infe 
rs  before  the  fifth  year,  speed i  is  lost.    A 
38  rare  among  deaf-mutes ;  hearing  for  i 
c      ee  in  about  twoiity-iive  per  cent  of  the  cai 
Cwi     letion  exists  in  nearly  all  cases.    Deaf-i 
if  a  child  not  idiotic  shows  at  the  end  of  two 
to  talk.     A  careful   distinction  should  be 
and  idiocy  r^ulting  either  from  congenital 
ease. 

It  is  necessary  that  this  condition  be  recc 
in  order  that  the  child  may  have  the  advt 
during  his  early  years.  The  physician  should 
sent  as  early  as  the  third,  and  certainly  by  tb 
tioD  where  he  may  be  taught  to  speak. 

The  treatment  is  mainly  prophylactic.     1 

cart*  of  the  ears  in  scarlet  fever,  and  the 

e  pharynx  and  other  causes  which  ] 

'^-His.    For  the  condition  itself  educ 

ed. 


CITArTEE  TV 

DISEASES  OF  THE  SPINAl 
MALFORMATIONS 

Malformations  of  ihv  cord  arc  very  freqii 
of  the  brain,  and  l)ear  a  certain  dci/rcc  of  r 
The  cord  may  he  absent  (aniyclia)  ;  tin's  cor 
with  absence  of  the  ])rain.  ('i)  Hic  lack  of 
partial  (atelomyelia).  as  when  some  of  the 
most  important  one  is  del'ective  development 
may  bo  a  canse  of  spastic  ])ara}>lcuia  (('harc< 
malposition  of  some  of  the  <,n'ay  matter   ( liete 


MALFORMATIONS 


Tt7 


bo  a  double  corcl  (diplomyelia) ;  tlte  dividnii  it  genemlljr  iDcomplrti'* 
anil  in  attribtitin]  ia  ari  AbiKirmal  deii^Iopiiii^iit  of  the  cvtitnil  cunal ;  it 
uiiually  aiy«ociiitiM)  nitb  utber  ib'fnrnutif*^;.     All  of  theur  nmlfurtiuitioii^ 
ant  fjitroindy  rant  ami  of  vi^ry  littie  praitieal  iutert«st. 

There  remains  to  be  tnentioneil  the  only  oiw  which  ii  really  impor* 
fant— >»ipinii  biriila* 

Spina  Bifida. — Thu  in  a  nialfonnation  of  the  vertebra)  eanal  with  a 
protrusion  of  Home  part  of  it«  totitunti  in  the  form  of  a  fluid  tumor. 

'■-:,  and 

i  fluid 

It  ia  out  of 


t, 


The  tumifr  in  elastic,  compressible.  Qsually  incrtajed 

actimeii  by  pressure  upcm  the  attti^riiir  fuiitnriiL    The 
ia  clear,  reiiembling  in  ail  reiipectA  the  rerebroApinal  fluid* 
the  most  frequent  congenital  d* "  i. 

Hpinn  bifida  iit  due  to  an  <  ,  fure  in 
development — in  most  cases  before  the  cord  ia 
stated  from  the  epiblastic  layer  from 
it  is  developed.  Hence  it  remainji  ad- 
herent to  the  epiblastic  covering:*  and  the  struc* 
turei  which  >*bctuld  lie  formed  l>etw<^*n  the  cord 
and  the  skin  are  undeveloped.  For  this  reason 
there  is  in  tlie  wall  of  the  sac  a  fusion  of  the 
elemanta  of  the  cord,  nervca,  meiiiiigiss,  verte- 
bral  arches,  musdei,  and  tnteguinent  If  the 
ft  error  in  development  ocTurs  later,  the  cord  and 
nerves  may  be  attached  to  the  Ra(%  but  ntJt  in* 
timately  fused  with  it;  in  still  other  cases  the 
cofd  does  not  enter  the  sac  st  nil  Thr  malformation  may  occttr 
the  central  canal  is  cb)sed ;  or,  if  closed,  it  may  reofien  from  the  ac- 
cumulation of  fluid.  It  U  probable  that  the  accumulation  of  fluid  flnl 
oeeuri,  and  tltst  this  pn?vetita  the  union  of  the  parts  of  tlie  vertebral 
arches. 

Althoui^  the  tum0r  is  generally  associated  with  a  bifid  splne^  tUa 
ia  tmt  peesMarily  tlie  easeu  The  protruAton  may  take  place  thioogli  the 
intervertebral  notch  or  foramen,  or  thene  may  be  a  fissure  of  tb*  bodies 
of  the  vertebrae,  and  an  anterior  tumor  projecting  into  the  ravity  of  the 
thorax,  abdomen*  or  pelvis :  the  tumor  may  be  an  mall  as  not  to  be  reeof- 
nisnl  eitemally — spina  hifltia  tfcculta.  The  principal  anatnmical  fane* 
ties  arr  meiiiiigpcele,  ini*nttt|{unayaliK«le,  and  syringofnyeloi'ele* 

Jftaiafoealf,— In  this  fonn  there  ia  a  protruaioii  of  the  menbran^ 
only  (Fi|^.  Itl).  The  a4t.ntmulatioQ  of  fluid  is  either  in  the  arai*hooid 
cavity  or  the  saharachnoid  space  posterior  tn  tlie  mrvL  The  oprniBf  of 
communication  betwera  the  tumor  and  tW  spinal  ctrnal  is  small  in  tfaia 
variety,  usiQally  Mnit  ahmt  oo^-twelftb  l4>  om^xth  of  an  iiich  in  dianK 
Tbffi!  wmjt  howcf^Tt  ba  no  runtmunii^atiiia    The  skin  is  asiaiUj 

n 
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fully  developed  (Fig.  122).     The  tumor  is  frequently  globular, 
times  pedunculated,  and  may  attain  a  very  large  size,  being  as  mucfaK 

five  or  six  inches  in  diameter.  Thie 
is  because  spontaneous  rupture  ii 
not  likely  to  occur,  and  the  tunw 
does  not  become  infected  except  br 
operative  interference.  With  sodi 
tumors  patients  may  live  to  adult 
life.  This  variety  is  most  frequent- 
ly seen  in  the  cervical  region.  It  hai 
the  best  chance  of  natural  recoven, 
and  in  it  operation  gives  the  best  re- 
sults. 

Meningomyelocele. — This  h  by 
far  the  most  frequent  variety  of 
spina  bifida.  It  is  the  form  usoalfy 
seen  in  the  sacrolumbar  regioo. 
The  accumulation  of  fluid  tikies 
place  in  the  anterior  subarachnoid 
space,  less  frequently  in  the  anterior 
arachnoid  cavity  (Fig.  123).  In 
this  form  the  cord  is  contained  in 
the  sac,  and  usually  forms  a  part  <tf 
its  wall.  The  tumor  is  smaller  than  the  meningocele,  the  usual  size  being 
that  of  a  mandarin  orange.  It  is  sessile,  never  pedunculated.  As  a  mle 
it  is  only  partly  covered  by  skin,  but  has  a  central  area,  usually  elliptiol 
in  shape,  where  there  is  only  a 
thin,  translucent  membrane.  This 
surface,  which  is  known  as  the  cen- 
tral cicatrix,  is  sometimes  covered 
with  granulations,  and  frequently 
ulcerates.  The  tumor  often  has  a 
vertical  furrow  or  a  central  umbil- 
ication,  corresponding  to  the  at- 
tachment of  the  cord  on  its  inner 
surface.  The  usual  relation  of  the 
parts  is  for  the  cord  to  run  hori- 
zontally across  the  upper  part  of 
the  tumor  to  the  central  cicatrix, 
with  which  it  becomes  blended,  and 

from  which  again  the  nerves  arise.  These  re-enter  the  canal  at  the  lower 
part  of  the  tumor,  and  are  distributed  below  as  usual.  In  other  cases  the 
cord  joins  the  wall  of  the  sac  soon  after  its  entrance,  and  its  attenuated 


FiQ.  122. — Meningocele,    in    a 
One  Year  Old. 


Child 


Fio.  123. — Meninoomtelocelb  (partially 
diagrammatic).  A,  the  membnuMi; 
B,  the  cord;  C,  the  integument.  Tbe 
accumulation  of  fluid  is  in  front  of  the 
cord,  the  filaments  of  which  are  spreid 
out,  forming  a  part  of  the  wall  of  the 
sac. 
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fi))cr8  are  found  spread  out  all  over  the  S4ie,  eoniin^  top^ther  a^in  below 
and  entering  the  spinal  eanal. 

The  following  (*a8c\  u|M)n  which  an  autopsy  was  nmde,  is  a  goo<l  ex- 
ample of  the  ninnnon  variety:  The  ehiltl  ilitnl  mi  the  thinl  day  after  hirth 
fnim  rupture  of  the  sae.  The  tumor  «mh  upie<l  the  saeral  n*gion.  The 
first  saeral  vertebra  was  normal,  and  U*neuth  this  the  t-ord  imssiNl  out  of 
the  spinal  eanal.  terminating  in  the  cauda  equina  HN»n  after  entering  the 
sae,  and  etmtinunl  liaek  to  the  central  cicatrix.  Here  nerve  filaments 
blended  with  the  other  tissues  in  an  indefinite  structurt*.  from  which 
again,  with  tolerable  distinctness,  the  nerve  structurt»s  couhl  Ik»  seen  to 
pass  over  the  wall  of  the  sac  and  return  to  the  canal.  The  afferent  and 
efferent  nervt^s  and  the  {xart  of  the  membranes  ihey  carried  with  them 
forme<l  several  si'pta.  making  a  smaller  si>|Airate  sac  within  the  larger 
one.  The  large  sac  was  clearly  a  dilatation  of  the  anterior  sulmrach- 
noid  spact\  an<l  ciimmunicattHl  fn^ely  with  the  same  s|)ai*e  in  the  i*ord 
above. 

SyrinfjomyeIoceIe,-^\u  this  variety  the  ac<'umuIation  of  fluid  is  in 
the  central  canal  of  the  conl,  the  lining  of  the  sac  U'ing  here  the  at- 
tenuated and  atrophieil  ciird  elements.  This  is  the  ran>st  form  of 
tumor,  but  the  one  most  friMpiently  ass4Miat(Hl  with  hydnxvpbalus,  and 
it>ns<K|uentIy  has  the  worst  prognosis.  It  may  l)e  found  in  the  dorsal 
or  dorsidumlmr  region  as  well  as  in  the  lumlN>sacral. 

With  spina  bifiila  other  deformitii^s  are  fn»quently  ass4K*iateiI,  the 
most  common  In'ing  clulnfiKit,  hydriK-ephalus,  more  rarely  encephalo- 
cide  or  cerebral  meningcKtde,  and  han*-lip.  If  hydnKvphalus  exists, 
there  is  in  nukst  cas<*s  a  dilatation  <»f  the  crntral  canal  (»f  the  ci>nl  and 
a  dinnt  (imimunic-ation  lH»twt»en  the  tumi»r  and  the  lateral  ventricles  of 
the  bruin.  Pressure  uinui  the  anterior  fuutaiiel  cause>  an  inrreHs«*  in 
the  size  of  the  tumor,  and  conversely.  dulnfiNit  is  u>ually  duuble.  m<»st 
fn»cuently  tali)H*.>  i*<|uint»varus.  In  a  nuinlN*r  «»f  mM'>  thrre  ih  a  hi>tory 
of  sonn*  df'forniity  in  other  memlnTs  of  the  fannly.  We  have  s*»en  two 
su4*<(»i\e  rhildreii  in  the  .sjime  family  \iith  ^pina  bifula. 

>*r/m///omx. — The  tumor  in  spina  bifida  i.-  prr>ent  at  birth,  and  is 
mo>t  fniph-ntly  IuniU»>4it  ml.  I^lnlIy^is  i>  fmpieiit  in  myi'I<N-«'le  and 
syringoniyrbK«-le,  but  is  not  mh-u  in  meningtHflr;  it>  d«-;:n-e  and  its 
ItHntion  «le)N*iid  u)Niii  the  Mtuation  of  the  tunior  ainl  t)i«*  extent  to 
whith  the  «tinl  i-  m\ol\ei|.  It  i>  ran*  in  lerximl  tunjors,  an«I  mt»-t 
nmrked  in  tlioM*  >ituattil  in  the  luinlMi>a«-nil  rr;:ion.  In  the  wor^^t 
tUM's  then'  is  «Minipl«!f  ]mrapl<';;ia.  with  ininil\-i>  i»f  tin*  bladder  and 
nttuin.  If  the  tunior  i<»  -^k  roluiiiluir  «ir  >a4ral.  onl\  tlir  i^iutla  equina 
is  liki'ly  t«>  Im>  iii\«i|\fMl.  and  tin**  but  partiallx.  <>o  that  the  |iaralv!>i<* 
of  the  extrt'iiiitir^  is  iiHi.iiipht*',  and  tin*  bla'!'l«T  and  n*«tum  nwv 
es(a|K*.    S]>ina  biiida  <Mrulta  i»  in  rari  instanivs  the  cxjdanalioD  of  ob^ti- 
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uatt!  irKontiuenee  of  urine  and  sometimes  of  feces  also.     It  mar  octxr 
without  paraplegia. 

In  Fig.  124  is  shown  a  very  remarkable  ease  of  sacra)  sjHuti 
in  a  boy  of  live  years,  who  c^me  under  observation  for  inci^Litiikt  ii.v  ^: 
feces.  The  tumor  was  a  little  more  to  the  left  than  to  the  right  sAt^ 
and  had  been  overlooked.  It  had  evidently  pressed  upon  thr  kitr 
bnuiebes  of  the  sacral  plexus,  so  as  tu  afTet't  the  spluncti^r  and  the  glulol 
muscles  of  the  left  aide.    The  atrophy  was  very  marked,  as  ahown  in  tl»  I 

illustration.  I 

The  natural   coiunBe  of  iputi 
bifida   is  to  increase  steadily  h 
^ize;  and  if  the  tumor  is  i-ov* 
by  skio,  its  growth  may  be  uiia  . 
unlimited.    It  has  been  known  to 
attain  a  circumference  of  twenty*  i 
two  inches*    If  the  iutegummt  if 
wanting,  and  the  sac  wmll  is  ten 
thin,  rupture  in  pretty  wrtjiin  ta 
take   place,  either  spontaneoBilj 
or  by  some  accident,  in  Ui€  cemiif 
of  the  first  few  months;  usaalh 
dt-atb  then   results  from  conni^ 
sions  owing  to  the  rapid  draijung 
away  of  the  cerebrospinal  fluids  or 
from  infection.    In  a  large  alj 
ber  of  cases  death  ia  due  to 
mu8   dependent    upon    the 
ciatcd   conditions.      Infection  cl| 
the  tumor  may  take  place  without  I 
rupture,  the  germs  passing  through  the  wall  of  the  sac.     If  the  openij&|p  1 
eommunieating  with  the  i?pinal  canal  is  small,  this  infection  may  e^dUJ 
an  iuflaninuition  limited  to  the  wall  of  the  sac,  and  result  in  a  cure  oil 
the  spina  bifida,  usually  with  sloughing.    We  have  seen  such  a  ca§e  in  aj 
girl  ten  years  old  in  whom  this  occurred  in  infancy.     The  site  of  the 
furnicr  tumor  was  marked  by  a  large  dense  cicatrix,  and  there  still  n-  \ 
nuiined  partial  paralysis  of  the  legs.     If  the  opening  into  the  spinal 
canal  is  large,  inflammation  of  the  sac  is  usually  followed  by  spiuil 
meningitis,  whicli  may  extend  upward  and  involve  also  the  meninges  o( 
the  brain. 

Prognosis. — This  depends  chieOy  upon  the  anatomical  variety  iDdj 
the  existence  of  coniplications.  Simple  mcningoiele,  when  covered  bfj 
iiitegunieiit,  gives  the  best  prognosis,  and  complete  recovery  may  occur. I 
In  meningomyelocele,  espeeially  if  complete  paralysis  exist^^  the  prog-^l 


Fia.  124* — Sacral  Spina  Bifida. 
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110810  u  btd ;  otitl  if  ilk'ri*  ip  nlm  h^clrcHTplialun,  the  i9^  U  ho^ltm.  In 
many  canes  in  which  cure  of  tho  ppiiia  bifida  ho*  followed  of>eriition. 
hyditxrephaluB  has  itibsoquently  dcvploptnl.  Of  fifty*w?vi»n  chi>cj*  n^pfirtiHl 
by  Demme,  twenty-five  were  oiK»nitni  tip<iiu  with  f«»ven  rwx»verie«  and 
fiftiTn  deaths,  while  three  were  unimproved ;  of  the  thirt)'-two  raj«es  n*>t 
operated  upon,  twenty^^ight  died  within  the  tint  munth,  and  not  one 
lived  over  two  yron* — the  causes  of  deatli  being  marajunun,  mptuns  of 
the  aac,  and  nieniiigitim. 

Dia(fnOi»iM.'^li  i§  tinually  eaity  to  n^c^ij^ize  spina  bifiik,  but  it  t«  aflrn 
difflnilt  to  disttngitiiih  between  the  different  vanetios.  The  aboenre  of 
a  palpabte  figure  in  the  spine,  i>erfect  tran»ftlnc€ncy,  and  a  j»edunculated 
tumor^  all  point  iitrotigly  to  meningoc^de.  Paralyniii  of  the  ipbinciers 
and  lower  extremitiea,  umbiiiration  of  the  center  of  the  tumor,  a  $omile 
tumor,  a  fjftljmhle  Imny  ftwfure,  and  a  largt*  t^^ntral  cicatrix,  jjoint  to 
meningomyelocele*  The  coexiiteiiee  of  bydrocepkalaa  pointa  to  iiyringo- 
oiyelocale. 

TS^mimmL—ln  all  oanea  the  tumor  alioutd  be  pmtect^  from  prei* 
mitt,  and  when  it  is  not  eovered  by  integtmientt  care  taki^n  tliat  th«  tur* 
face  i  '  ^  it^dutidy  clmn  and  a«i«pttr.  It  i^honld  Ur  eovi*retl  with 
some  n  '   i>owiler  and  surrounded  by  a  tarf^e  pad  of  ahActrbeni  cfit* 

ton,  or  a  rubber  ring-cushion.  Complete  paraplt*gia  with  involveinent  of 
til-   ' '    * '-  r  and  ret^tum,  hydrocvphalu*»  or  v  tnaraamua — all  con- 

trol >   ojH'rativi*  interference.     If  these  n  r^t,  opf ration  ihaohl 

be  eonaidered.  The  time  of  opemtion  will  de{iend  somewiiat  upon  Use 
nature  of  the  tumor.  If  it  is  o  *  '*v  integument  and  growing 
alowly,  it  is  well  to  wait  until  the  •  at  limst  six  munthi  old*     In 

other  casea  delay  is  dangerous,  becsattae  of  tbtf  liability  tii  spiintaneooa  ar 


hf  injectioti  haa  worn  horn  tQttrtely  supenedrd  by  tlia 
operation  of  excision  of  the  sbc.  For  a  deseriptHtn  of  thia  and  the 
farious  pbutie  nprnitiiknit  tltat  have  beefi  propoaed  In  cvmneetloo  vitb 
it  the  reader  is  referreii  to  works  upon  operatife  aurgery.  In  operalinf ^ 
it  ahotild  not  \tt  foigotten  thai  in  the  grvnt  proportion  of  the  cvaca  (nioe- 
ty-flve  per  cent,  aectinling  to  the  Londnii  Cliniml  Siieiel/a  Bepoftt 
whk4i,  bowt^rr,  refers  only  to  fatal  i%Mm\  some  part  of  the  co/tA  ia  tA 
the  aae.  The  cord  is  often  present  in  lomora  situated  below  Uie  third 
hmbar  tertelifm^  owing  to  tta  attactuiieni  to  the  aai*. 

AJlhougb  recofery  may  follow  operatKin,  in  a  tery  large  number  of 
eaaaa  it  ia  ineomplete;  some  degree  of  paraljfsiay  with  atrophy,  contrae* 
lures  and  def0mltiaa»  remaiiifaig  becaaae  of  the  iaqilkition  of  itirtl  da* 
ntents  in  tlie  aae.  In  a  rimaiiieimhle  proportiQii  of  lasga,  hydiQcTplialoa 
aobaeqiMiitly  develofia,  aa  after  aimilar  operatioika  upon  oeiebrml 
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SPINAL  MENINGITIS 

In  acute  meningitis  usually  only  the  pia  mater  is  involved.  Thii 
rarely  occurs  alone,  unless  it  is  due  to  traumatism.  It  is  most  frequentlj 
associated  with  inflammation  of  the  pia  of  the  brain,  and  may  occur 
either  with  the  meningococcus  or  the  tuberculous  variety.  A  certtin 
amount  of  acute  inflammation  of  the  pia  mater  accompanies  most  of  the 
cases  of  acute  myelitis. 

Chronic  spinal  meningitis  in  children  usually  involves  the  dura  only. 
Inflammation  of  the  external  layer  (external  pachymeningitis)  is  asQally 
secondary  to  caries  of  the  vertebrae.  This  is  considered  in  the  article  oo 
Compression-Myelitis. 

Symptoms. — The  symptoms  of  inflammation  of  the  spinal  mem- 
branes, no  matter  with  what  pathological  condition  it  may  be  associated, 
are  due  to  irritation  of,  or  pressure  upon,  the  cord  or  nerve  roots.  Those 
which  are  most  common  are:  pain  in  the  back,  which  is  increa.«e(l  bj 
movement,  and  usually  by  pressure  upon  the  spinous  processes ;  radiating 
pains  following  the  course  of  the  spinal  nerves,  felt  in  the  extremities  or* 
in  the  trunk ;  rigidity  of  the  spinal  column  due  to  spasm  of  the  spintl 
muscles,  or  rigidity  of  the  muscles  of  the  extremities;  and  hyperestheat 
along  the  spine,  which  may  be  quite  acute.  When  pressure  upon  the 
cord  is  added,  there  is  paralysis  or  paresis,  sometimes  muscular  atrophy 
and  anesthesia.  Any  of  the  above  symptoms  may  be  acute  or  chronic, 
according  to  the  nature  of  the  primary  disease. 

The  diagnosis  between  spinal  meningitis  and  myelitis  is  often  not 
easy,  for  except  in  acute  cases  the  two  processes  are  usually  associated: 
and  in  a  given  case  it  may  be  difficult  to  decide  whether  the  lesion  of  the 
cord  or  of  the  membranes  is  the  more  important  one.  In  meningitis, 
pain,  tenderness,  spasm,  and  irritative  symptoms  are  generally  more 
prominent,  while  loss  of  power  and  anesthesia  are  usually  partial.  In 
myelitis  the  pain,  tenderness,  and  other  irritative  symptoms  are  less 
marked,  while  paralysis  and  anesthesia  may  be  complete. 

Treatment. — This  relates  first  to  the  disease  with  which  it  is  asso- 
ciated; in  addition,  counter-irritation  by  means  of  the  Paquelin  cautery, 
rest  in  bed,  and  in  severe  cases  even  immobilization  of  the  spine  by  i 
mechanical  support.     lodid  of  potassium  is  often  useful. 


MYELITIS 

Myelitis  is  a  rare  disease  in  children,  with  the  exception  of  two  vari- 
eties which  are  discussed  under  separate  heads,  viz.,  compression-myelitis 
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aiid  ac'uto  fNilioinyelitis.  OtluTwij^.*  imvlitis  usually  n»j«ults  fnmi  injury, 
hut  it  may  (Ncur  as  a  coniplicaticm  of  any  of  tlu'  acuto  infi'«tious  dit»- 
itises,  osjHHially  typhoid,  sc'arli*t  fc»vi»r,  and  diphtheria,  and  evon  as  a 
prinuiry  <lisoaso,  whi*n  it  in  attrihuted  to  cxftosurc  or  cold,  hut  when  it 
is  ])rohahly  of  infiKtious  origin.  Wc  have  m^u  it  follow  varicella. 
(Mironir  myelitis  may  k*  due  to  here<litary  syphilis. 

Myelitis  usually  (Mcurs  in  ehihln»n  over  ten  years  uf  aj;r.  In  situa- 
tion, it  may  l)e  transv<»rs4»,  diffuse,  or  diss4*minated ;  the  pnnvss  may  hi* 
aeute.  suhaeutt*,  or  ehronie.  The  lesions  and  the  hymptimis  are  csitcn- 
tially  the  same  as  when  the  diM*aso  (H^urs  in  tlu*  adult. 

Symptoms. — Myelitis  usually  eomes  on  rather  gradually,  with  only 
hN-al  >ymptoins;  hut  the  ons4*t  may  1m'  quite  acute,  with  H*\enil  >^'neral 
symptoms — fe\er.  pain,  prostration,  an4l  ItNiili/ed  or  ;ren(*ral  e1>nvul^ions. 
The  hnal  symptoms  vary  with  the  S4*at  aihl  the  «'\tcnt  of  the  disc*asi\ 

In  transvrrsi>  myelitis  loss  of  )M>wer  and  anesthesia  are  pres4'nt  Im'Iow 
the  h«\el  of  the  |r>inn ;  <'itlier  of  thesi*  may  Ih«  {lartial  nr  (iimpl«*te.  At  the 
level  of  the  lesion  th«re  is  a  /<»ne  of  hy)MTr>thc>ia  ami  ••;;irdle-|mins." 
.\ll  the  reflexes  Ih'Iow  the  s<»at  of  the  lesion  are  e.\a;r;:erate<l.  Tliosi» 
at  the  level  tif  the  le>ion  are  lost.  There  may  he  los?*  of  i-ontrol 
of  the  sphintters,  lMM|-H»res.  de^ener.itixe  ehan;re>  in  the  |ianilyzed 
muscles,  ctmtractures.  and  \asomotor  di>turliaiurs.  The  imralyziMl  muH- 
c!4s  may  Ik*  ri«:id  or  flacrid.  ac<i»rdin^  to  the  seait  and  extent  of  the 
l(*si(»n. 

\Vlu«n  transverse  myelitis  is  situatt^l  in  the  i-ervieal  n»>rion  there  is 
paralysis  and  anesthesia  of  the  arms.  le;;s.  and  trunk.  All  the  rt*ftexeA 
are  exa^>rerat«Ml,  and  there  is  p*neral  ri>:idity  of  the  (uiralyzetl  mus«les. 
There  is  ine<»ntinenct>  of  fiH*t*s  and  r(*tenti<»n  of  urine,  followinl  hy  in- 
<*ontinemt*  from  overflow.  The  pupils  are  frinpiently  ei»ntraele<l,  and 
tlii*re  may  Ik>  optic  neuritis,  .\trophy,  wlien  pn*s«>nt.  u>ually  affects  the 
muM-h's  of  the  arms,  and  in4lieate<  that  the  cord  to  a  etiii«>iderahle  extent 
is  involvtHl.  There  is  ^rrmt  danger  Xo  life,  tiwin^  :«»  panily>is  of  the 
mu>cles  of  re>piration. 

When  the  HMit  of  di^eas4'  is  the  dorsail  re^rion.  the  .symptoms  are  simi- 
lar to  ilioM>  aUi\e  dexTilHMJ.  with  the  exeeption  that  the  arms  cs4ti{io, 
and  that  the  m  uhir  >ynipti»m*i  are  usually  want  in;;.  This  i«  the  most 
fax^ral'le  .-eat   tif  the  diM*a>4». 

Wlirn  the  di^eaM*  i^  >ituate<|  ill  the  lumUir  re;:ion,  in  ailditi(»n  to 
parapIi-L'ia  and  ain**'the>ui  «»f  th*-  h'l:-.  there  i«i,  fniin  the  U*;:inninir.  in- 
MMitiiMiii  f  nf  iinne  aitd  f«fes.  '**ln'  kn^f  rellexe-.  are  lo>t ;  the  mu.M'les 
atrnphy,  and  n^naIly  i:i\e  the  reai  tion  «»f  «le;:enerali«»n.  lU-tl-sores  arc 
frequent. 

In  difTuiM*  myelitis  tht*  symptoms  are  a  eoml>i nation  «if  the  aUtve 
j;n»ups.     If  a  larp*  part  of  the  c«»rd  is  in  vol  veil,  there  an.*  gi*ncral  paral- 
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ysis  and  anesthesia^  loss  of  reflexes,  marked  trophic  disturbances,  bel- 
soreSy  etc. 

The  course  of  myelitis  is  slow,  and  it  usually  progresses  steadily  iron 
bad  to  worse.  Death  is  due  to  exhaustion  or  complications — cystitis,  bed- 
sores, or  hypostatic  pneumonia — or  to  some  intercurrent  disease.  In  t 
small  pro*portion  of  the  cases  there  may  be  partial  recovery,  but  Tm 
rarely  is  recovery  complete.  The  diagnosis  is  to  be  made  from  spiml 
meningitis,  tumors,  and  hemorrhage. 

Treatment. — The  treatment  of  the  early  stage  consists  in  the  me  of 
ice  to  the  spine,  or  counter-irritation  by  means  of  dry  cups  or  mugttii 
Later,  the  iodid  of  potassium  should  be  given  in  full  doses ;  improTement 
may  follow  its  use,  even  when  there  is  no  suspicion  of  syphilis.  El«y 
tricity  is  contraindicated  except  in  chronic  cases,  and  then  but  little 
improvement  is  likely  to  result  from  its  use.  In  these  patients  the  mort 
important  thing  is  careful  attention  to  cleanliness  and  to  posture,  in 
order  to  prevent  bed-sores,  cystitis,  and  pneumonia. 


COMPRESSION  -  MYELITIS 
(Pressure-paralysis  of  the  Spincd  Cord;  Pott's  Paraplegia) 

Compression-myelitis  is  sometimes  traumatic,  but  usually  foDcjis 
caries  of  the  spine.  It  most  frequently  complicates  this  disease  when  the 
cervical  or  upper  dorsal  vertebrae  are  involved,  rarely  when  the  lower  hilf 
of  the  spinal  column  is  affected.  This  difference  is  probably  due  to  the 
smaller  size  of  the  spinal  canal  in  its  upper  portion.  According  to  Gib- 
ney,  paraplegia  is  seen  in  fifty  per  cent  of  the  eases  of  caries  of  the  upper 
half  of  the  spine.  Essentially  the  same  condition,  so  far  as  the  cord  is 
concerned,  may  result  from  tumors  of  the  spinal  cord,  or  from  anything 
else  causing  pachymeningitis.  These,  however,  are  exceedingly  rare  in 
childhood. 

Lesions. — In  spinal  caries  there  occurs  as  a  result  of  tuberculous 
disease  a  softening  of  the  bodies  of  the  vertebrae,  which  fall  together  from 
the  pressure  due  to  the  superincumbent  weight  of  the  body.  This  causes 
a  backward  projection  known  as  the  kyphosis,  or  angular  deformity.  The 
spinal  canal  is  encroached  upon  by  the  remains  of  the  vertebral  bodies 
whose  ligamentous  attachments  have  been  loosened,  and  also  by  inflam- 
matory products,  the  result  of  periostitis,  and  localized  inflammation  of 
the  dura  mater,  chiefly  of  the  external  layer,  but  which  sometimes  affects 
the  internal  layer  also.  All  these  conditions  lead  to  the  production  of  a 
mass  of  inflammatory  material,  often  containing  tuberculous  deposits, 
which  is  chiefly  in  front  of  the  cord,  but  may  surround  it.    The  compres- 
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'  dourly  in  ttHist  of  thf  <m»^*  tmm  the  ^midiiAl  progroiA  of 
the  iMioni  meiitunKH).  In  ■  fnimli  numWr  of  imjct  thi're  nuy  be  ft 
ftudilen  premiiire  from  the  slipping  Itftrkwmrd  of  fine  of  ilm  fei1«iml 

In  rec-erit  cmiiei  the  cHjrd  nt  Uie  nefti  of  i^ompri-wtion  in  a  little  intftller 
titan  normuL  It  id  umially  invoked  to  the  extt^nt  of  from  half  an  Jneh 
to  tuci  incht>«.  ParapU'gia  nmy  limve  eTitntrd  whi?n  the  diajigtra  found  in 
the  cord  are  very  6iight»  and  aomeiimc^  when  no  cfaangea  are  riaibU  to 
the  naked  irye.  In  mare  protrartrd  and  more  ae%cre  i^saea^  this  conl  ta 
much  amaller  at  tlio  p^iint  of  disi^Hi^,  and  under  the  mtrroioopa  ahovt 
tlie  changea  of  inter»tttial  myelitis  (Goaerft)  with  meniniritia*  In  old 
eaaea  tiiire  ti  degeMiation  of  the  nerre  elements,  atrophy^  and  aonie- 
timea  dtnppeamnce  of  the  ganglion  eella^  with  more  or  le^  dtatnictioii 
of  iht  nerve  fiber»;  «ometimea  all  dtftinction  between  the  gray  and  white 
inee  i»  loitt  in  adtlition  to  tht^^  marketl  rhangen  at  the  poinl  of 
irt%  thiTe  may  U*  afteendinj;  or  ik*<i<nniding  degi^neratioii,  m»  from 
other  fcnal  l**«ionK.  Tliervf  ti  tuiially  inflammatiun  of  Hw  nervt  n»4a» 
which  have  also  tuffered  compreiaion*  It  is  in  many  caae«  anrpriaaiig 
to  aeo  to  what  degree^  the  (<ord  may  l>e  cHtrnprHb^^]  and  still  prtagfTg  ila 
functions. 

U — In  canc^  of  the  <* 
Itia  nut  infrit)Lii*ntly  i 
tlie  other  objective  symptoDm  of  bone  ft 
carka  usually  ariae  fi«im  <  >  at  uu 

acute  paina  often  not  refer  i  <  »pine,  i 

regiona  to  which  tlieae  nenrea  are  diatritiuti<d.  They  am  felt  in  tlie  neck, 
in  the  cheats  in  tbe  qpt^triom,  ami  aomeiiniea  in  tlie  loina.  Aasom- 
panyiuf  tbeae  paUup  there  ia  noticed  a  gradual  weakaeaa  in  the  lower 
iNiiitmiitiea^  and  aometimee  alao  in  the  arnii,  according  to  the  location 
of  the  diaeaac.    Thia  may  atea'^  '  ai^  for  aevt^ral  werka  until  there 

ia  complete  paralynia*  Other  ,  nvti  are  tln^  ttimmonly  preeent. 
There  ia  uaitally  aome  dq^ree  of  aneathesia,  and  thrre  may  be  numbneR, 
timUagr  fomtiimtiant  am!  pain.  The  ypbini'ti*r»  are  noi  often  inndved. 
Whan  the  diaeaee  ia  in  the  upper  half  of  the  conU  there  ia  rigi^lity  of 
the  extremitiea  and  great  eiaggeration  of  all  the  reflexea^  with  marked 
ailUe>donua.  In  the  tare  caeea  in  whk^  tlie  lumWr  rtilargement  i^  in- 
I,  tlit^rt*  iiLjiv  fitf«  bk^  tif  ri'flt*!*'?^,  ffiini)v»ii?i  uf  ttir  »phttitli*rh.  aim!  !i«nl- 


-   nytnptomii  of  com^ 

rmity,  and.  in  fact, 

I  he  tiariieat  aymptoma  of 

rx»ta,  and  ctmiktat  of 

(ting  to  the  different 


TIh*  ilt^tnliuUun  tif  the  panUy*idi  will  d«pen*l 
prt'^too.     If  thiB  ia  m  the  cerfieal  region,  all  :  ja    i  -   i^  i  i  :• 

paralyiad ;  if  in  the  imml  region,  only  the  lega  Ai^mrtling  to  the  eilent 
of  the  aeooMlary  leiion9  rn  th<*  i*ord.  therv  may  occur  muarular  atruphy 
ami  enotrBcturea.    With  iIi-m^m^  ml  chi«  untw^r  (vrviiml  n^iFiun.  d&*ttiti  may 


see. 
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ri'STilt  froiii  smldoji  presi^iire  u\nn\  tlir  run!,  uwiiis;  to  a  t 
0(1  oil  to  1*1  process;  or  tlieir  may  be  vomiting',  piipillar] 
tatioii  of  the  phrcine  nerve  eaiising^  }»ie(*oii^h,  or  prej^su 
ysis  of  the  diai)iira;t^iii. 

Course  and  Prognosis* — These  depend  mueh  upoaf 
tlie  lase.    In  many  eases  of  paralysis  oeeurring  early  ii 
reeovery  takes  plaee  in  the  eoiirse  of  a  few  weeks,  sol 
days,  after  the  applicatiou  of  a  proper  mcehanieal  supp 
whkh  have  been  loii^  negleeted,  or  those  in  which  the 
while  proper  ineehaiiical  treatment  is  being  carried  ou 
not  so  good.    Gibney  gives  the  following  statistics  of  li 
personal  observation:  31  proved  fatal;  ^  dying  from 
other  diseases  subsequent  to  recovery  from  the  paralys 
berculosis  before  complete  recovery;  74  recovered  froi 
'27  w^ere  ret*o rded  as  improved  or  still  under  treatnn 
eiirred  in  about  fifteen  |)er  cent  of  the  eases.     The  usu 
paralysis  is  from  three  months  to  two  years.    Heeovei 
plaee  in  cases  that  have  persisted  for  four  or  five  year 

Diagnosis* — This  is  rarely  difficult.  Spinal  cari' 
peeted  in  every  ease  when  the  symptoms  point  to  1 
coming  on  without  definite  cause. 

Treatment. — The  indications  are  the  removal  of 
fixation  of  the  spine  by  a  proper  mechanical  snppor 
extensive  experience,  Gibney  has  more  confidence  in 
sium  than  in  all  else  except  mechanical  treatment, 
required,  often  from  sixty  to  ninety  grains  bein| 
months.  The  iodid  should  always  he  largely  diluted 
be  kept  scrupulously  clean,  and  tlie  position  changed 
vent  tlie  formation  of  bed-sores.  Electricity  is  conti 
the  paralysis  develops  rai>idly  or  occurs  suddenly,  re] 
be  obtained  by  the  operation  of  laminectomy;  but  litt 
from  this  in  the  slow  eases. 


ACUTE  POLIOMYELITIS 


^ 


{Epidemic   Poiiomyelitis ;   Acute   hifantile   P 


There  are  few  diseases  regarding  which  our  knoii 
so  rapidly  during  recent  years  as  acute  poliomyelitj 
step  in  advarue  was  made  by  Ijandsteiner  and  Pop|K^ 
nicr  of  llHif),  succeeded  in  producing  the  disease  in 
l>eritoneal  inoculation  with  the  spinal  cord  of  a  pat 
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poliomyelitis.  They  wore  not  »ueee«*»ful  in  itLTvy'ing  the  transmission 
further.  Shortly  after  this  Flexner  and  Ix^wis,  usin^  the  intracranial 
method  of  ino<'ulation,  liad  no  difficulty  in  reproducing  the  disease 
and  transmitting  it  through  an  indefinite  series  of  monkeys.  No  other 
animal  seems  to  be  susceptihle.  These  ol>servations,  now  many  timea 
repeated,  have  not  only  definitely  established  the  infectious  character  of 
poliomyelitis,  but  have  clearinl  up  many  doubtful  points  in  its  pathology. 

Acute  poliomyelitis  is  now  regarde<l  as  a  (communicable.  info(*tious 
disease  which  prevails  lN)th  epidemically  and  sftoradically.  Although 
possibly  its  most  characteristic  lesions  are  in  the  anterior  horns  of  the 
cord,  any  |mrt  of  the  central  nervous  system  may  be  afTtH-tcMl.  The 
changes  in  the  ciird  substan<i»  are  preiiHUnl  by  lesions  of  the  meninges. 
Although  the  name  |H>liomyeliti8  is  still  retained,  the  scope  of  the  term 
has  l>een  greatly  wideniMl. 

This  disinsi*  is  cha meter ize<l  by  an  acute  onset,  with  fever  and  usu- 
ally other  marked  constitutional  and  nervous  symptoms,  from  which 
there  may  Ik»  raf»id  rwovery;  but  g(»ncrally  there  foUows  early  and  ex- 
tensive loss  of  jiower.  After  this  there  is  usually  set»n  a  gradual  im- 
pn»vcmeiit,  and  S4»metimes  compli»te  rwovery.  More  often,  however, 
there  is  left  some  |NTmanent  fmralysis  in  ci>rtain  gn»ui>s  ut  musclea, 
which  undergo  rapid  and  markc^l  atn»phy.  Formerly,  poliomyelitis  was 
stH»n  chiefly  as  a  sporadic  dis^^ase;  but  sinct*  the  yinr  llMCi  epidemics  have 
cM'curnHl  with  increasing  fr(H|uen<-y  in  various  |)arts  of  the  world,  and 
esiKH-ially  in  the  Tnited  States  since  IW7,  .\s  it  is  most  fnH]uently 
strn  in  very  young  children,  and  as  it  is  altog(*ther  the  most  common 
form  of  iwralysis  at  this  perio«],  the  old  term  '*acute  infantile  paralysis** 
is  {K*rha|>s  the  most  appropriate  clinical  dt>sigiiation. 

Etiology. — Fully  eighty  |>er  ct*nt  of  the  caM*s  an*  >(*t*n  in  the  first 
four  years  at  life,  the  gn»atest  incidenct»  U'ing  in  the  s<*ct>nd  year.  Xo 
age  is  exempt  and  in  some  epidemics  the  pro|)i»rtion  of  adult  casi*s  is 
(|uite  large.  Kpideniics  thus  far  4»l>sc*rv<Ml  have  invariably  (M-curreil  in  the 
warm  months;  thoM*  in  the  TnitiHl  States,  from  «luly  to  OctolnT.  Fully 
four-fifths  of  the  s{Hira«lic  castas  also  an*  seen  during  these  same  months. 

The  prrvalentt*  of  {loliomyelitis  in  an  epidemic  form  U^gan  with 
tlie  outiirraks  in  Sw«i|fn  and  X<»n»'ay  in  llH>ri  and  VMU].  These  wen» 
follow4'4l  in  r.MiT  \t\  ihv  rpiibnii*-  *H*urring  in  New  Yiirk  C*ity  and  vicin- 
ity in  whirli  tliere  wrre  iibs«Tve4l  nearly  .S.«mm)  KtL^^^i.  After  that  polio- 
nlv♦•li^i^  ^Tadtmlly  *>]»read  «»vrr  the  cinintry.  epidemics  <H-*urring  during 
tli«*  iHXt  fnur  vrar*«  in  n^'arly  all  parts  «»f  the  Tnitefi  States.  I^rgi* 
tnnlnak-  wtn-  :iU«»  rejioricd  in  other  |mrts  nf  the  w«»rM.  The  nmst 
I  \t«-ii^i\r  ('iiiiirnuc  known  was  that  of  New  York  in  V^h\  in  which  over 
j.iMMi  «aM-.,  wtn*  n'i»«»rted  in  a  >ingle  month. 

The  .*>iniultani'«»u.*>  or  ^Ultv^sive  oivurremv  of  K'veral  canns  in  the  aamc 
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fiuaily  hai  bog  ioggeited  tint  tlie  dieesee  wmb  dk 
Tlib  hs«  now  been  tftaUidh^  bf  eirperinientAl  ewh 
orated  bj  mimical  obflen^ationa.  The  disease  may  be 
by  the  typical  acute  paralytic  cases;  (2)  by  mtldt  a 
imtm ;  (3)  by  hmlthy  tjirriere^  t.  e^  pencotis  wba  hare 
irith  one  euttering  from  an  acute  attack;  (4)  by  ehn 
who  liave  recovered  f  mm  acute  attacks.  How  long  pi 
groups  ntay  convey  the  dtseajse  is  not  known.  The 
been  demon £>tratei1  on  the  mneoug  membranes  of  1 
after  several  niouth«  have  passed.  The  disease,  in 
is  feebly  contagioui*,  and  only  a  small  proportion  a 
tract  it.  As  in  the  case  of  cerebroepinal  meningit 
contdji^ious  wlien  prevailing  epidemicany.  The  trar 
carriers,  though  very  execptional,  is  undoubterlly  th 
m'currence  of  some  of  the  widely  separated  cages  se 
others  of  obscure  origin  may  \}q  traced  to  abortive  a 
of  {Kjliomyelitis  is  carried  by  insects  has  not  been  e 
ent  we  know  of  no  other  way  of  acquiring  the  dis* 
with  affected  persons  or  with  those  who  i^rve  as  a 

The  period  of  incubation  of  the  experimental 
varies  from  four  to  thirty-three  days,  the  average 
days.  In  man^  also,  it  is  variable,  but  in  most  insti 
in  a  family  has  followed  the  first  one  witliin  ten  da] 

The  specific  organism  of  this  disease  belongs  to 
viruses.  It  passes  through  the  pores  of  the  finest 
has  been  isolated  and  cultivated  outside  the  body 
giir-hi.  and  with  a  high-power  micToscope  it  can  be 
globular  budics.  It  is  present  in  largest  quantity  i 
structures,  particularly  the  spinal  cord.  In  the  e 
attack  it  is  also  found  in  the  cerebrospinal  flnic 
aUiut  the  time  jiaralysis  occurs.  It  exists  to  some  e: 
of  the  body,  particularly  the  lymph  nodes.  The  c 
niittcd  to  animals  regularly  and  with  eertainty  onl} 
an  alTeeted  spinal  eoid,  in  which  the  virus  persists 
acute  attaek.  Experiments  and  clinical  evidence  in 
path  of  entrance  is  the  riat^al  niueous  membrane, 
have  shuwn  that  the  virus  perisisted  in  the  nasal  r 
monkeys,  in  one  instance  for  five  months,  in  anothi 
mf mills,  after  the  acute  atta<'k  ;  whieh  suggests  thj 
hi^  ati  avenue  of  entranec,  but  jKJSfiibly  a  mode  of  e 
fec^ion,  and  indicates  that  the  duration  of  the  inf 
limes  lie  a   very  long  one. 

Lesions.^ — As  a  result  of  the  investigations,  pai 
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f8Fif[  JjFWin  tipmi  ftnlmalj«,  nn<l  thniti*  lif  Harhitx  »n<l 


s.  1. 


>'  "Jin<"<, 


and 


othiTs  upon  the  dispase  in  nmn*  the  |iatholo^y  of  a*  ult  i-vjhuitivt litis  ii< 
now  well  known*  Thi*  knowJedgt*  hfui  gr^^tiy  aitlwl  imr  Hiniml  muU'T- 
^jtanding  of  the  fli*H«aM«« 
Till*  k'j*ioiws  found  in 


tim 


agh 


ditd'HtH^  sliow  in  thr  eaaes  irvere 
be  fatal  the  effcc^ti*  of  a  wideapa*ad  |fetipmliji^<I  infertiuiu    Sot  only  are 
th«  nr^noun  tiK$<m*^  involviH],  hut  rIpm*  the  pa)rt*n«  i  ^  otj^ani  and 

lymphoid  jitruclureM.     In  the  nervon*  xyaitem  the  . -^l  attack)!  the 

meninges  eaperiallY  of  the  cord  and  tne^lnila.  Mating  up  a  rellular  in* 

.flammtttion  of  tho  pin,  whirh  IttH^inK^  infiltnitiHl  with  Kmall.  muml  ndU. 

Tliese  €-han^t<^  are  inof^t  marked  aliotit  the  hhiod-Vi-^^k.     DeAidea  thU 

the  wall*  of  the  viimk4«  tJi**ni«*hr}i  arc  inTdtrated  and  their  lunieti  nar- 

owed.    The  lefiion  nliKi  alfettin  the  vettiw*!*  enttrini?  the  nerve  iliiietiim» 

'  Ab  a  reifult  of  the  vaMular  U^ion^  anemia   i^leina,  and  hemorrhagv  ifw 

pi^effeiit,  Kortietinies  i-nmll  and  eireuumritied,  giometime:^  quite  diffuaaaiid 

■txtenaive.     Throml>oi*i»  whlom  o<rur».     But  mort*  important  i^tllt  an? 

the  »ecx>ndar}'  defrt*nerative  changea  in  the  ner\e  c^iln^  the  lUte  and  ejiteiit 

of  which  are  detemitni\l  h;  the  fe^i^'U  inTrd\ed  and  the  inteii«ity  nf  Uut 

lehangef  in  thi^m.    The  U*«(ton«  in  the  pon«,  mi^flulLa^  aiid  crn^t>rujsi,  like 

'tboae  in  the  ct>rd*  are  necondary  to  the  V8»eolar  lentotuu 

The  tmnftient  paralyntit  in  man  that  rec^orer  may  be  dtie  lo  wieatL  or 
to  trnifK>rury  vascular  oliKtrtietinn  fmm    prr«iiurf*    otitnide   tlie   vaaaab 
csttiing  a  local  anemia*     Permanent  paralytic  depenck  upon  m^tert  de» 
generation  and  aetual  di^ptruetion  of  guDglHta  a*lhi;  ttn  e^itent^  thrr»- 
9re»  wrill  TavT  with  the  numl^er  of  tlie  gaoglioa  eel  Id  afTe«  tin].    Any  part 
the  eentral  nervous  nyptcm  may  be  affei-ied*  and  the  h^aacna  are  gcji* 
ly  more  exteniiiTe  than  the  mnptotna  would  load  one  to  i^peet    The 
{gnifia  Bppearan(Y«  j^ve  but  little  idea  of  their  fermtr.     The 
[often  infotveji  nearly  the  whole  leni;t)i  of  tlie  eord,  liritig,  howeti^r, 
[emlly  moat  marker!   in   the  eervtcal   and   lumhar  enlariceiiientf. 
are  ehiefly  in  the  gray  matter  of  the  anterior  fiioribi.  and 
amte  de^*neration  of  ganglion  rtdbt.  naiially  ntark»l  ami  r-^*-  -^--^f^ 
eelU  in  eertain  (lartu  may  dmapfiear  altogether,  beinit  rr] 
leiicoe]riet.    The  entire  coni,  howerer,  may  be  involTed,    lliere  la 
phot  to  a  miieh  li^aa  i)r|^«e«  infiltniti<»n  with  umall  nnim!  nftln  nf  the 
flerior  homa.  the  cnlumnK  of  riarke«  and  the  white  mattiT  of  the  i 
everywhere  eloaely   relater]   to  tlie  hliiiM}*ve«iirbu     There  are  regulariv 
f — ^     Han^tr*  in  the  gpinal  ganglia  of  a  aimihir  rharacier  to  thoM 
4  i  in  the  eonL 

l^epiont  like  Hum*  of  the  eiird^  though  generally  \em  markeil,  an* 

aeen  in  the  (miift,  the  medulla,  the  oerebe??' !  even  in  tlie  cvreiirat 

bemiapbenii.    Tliey  ari%  aa  in  the  rord,  e-|  rehititl  to  the  pia  anl 

hlonl-VfeBela.     TIm^h*  ia  aren  mmie  '!    tr     tnin  of  gjiigtinu  inrll* 
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and  areas  of  cell  infiltration  with  lymphocytes.  The  changes  are  espe- 
cially marked  about  the  nuclei  of  the  cranial  nerves,  and. in  the  gjiy 
matter  about  the  fourth  ventricle.  In  some  cases  the  basal  ganglia 
are  also  involved.  Areas  of  infiltration,  sometimes  quite  diffuse,  ntj 
be  seen  in  the  cortex,  with  also  some  slight  degeneration  of  ganglioQ 
cells. 

Thus,  in  the  severe  and  fatal  cases  there  is  present  a  diffuse  inflim- 
mation  of  the  entire  cord  and  its  membranes,  also  of  the  meilulla,  poM, 
and  basal  ganglia,  with  less  marked  changes  in  the  cerebrum,  alm^ 
accompanied  by  changes  in  the  pia.  Tn  the  milder  oases  it  is  probtble 
that  the  inflammatory  changes  are  limited  to  the  cord,  though  in  some 
patients  dying  later  from  other  causes  Ilarbitz  and  Scheel  discovered 
changes  in  the  upper  centers,  though  no  symptoms  pointing  to  them 
had  been  present.  From  this  account  of  the  lesions  it  would  appetr 
that  we  can  no  longer  distinguish  between  the  lesions  of  acute  police- 
myelitis,  acute  bulbar  paralysis  and  acute  poliencephalitis  inferior.  They 
represent  varying  phases  of  one  and  the  same  disease.  In  recent  acub 
cases  no  changes  are  usually  found  in  the  nerves  except  degeneration  of 
bundles,  corresponding  to  the  degenerated  areas  in  the  cord,  and  prob- 
ably secondary  to  them.  Tjcsions  in  other  organs  are  often  present,  th? 
most  frequent  being  bronchopneumonia  and  acute  parenchyniatou?  A*- 
generation  of  the  liver  and  kidneys,  similar  to  what  is  seen  in  other 
severe  general  infections.  The  thymus,  the  solitary  follicles  of  the  in- 
testine, and  the  mesenteric  glands  may  be  much  swollen. 

Tn  autopsies  made  upon  cases  of  long  standing  the  affc<*ted  part  of 
the  cord,  which  is  often  only  one  lateral  half,  is  smaller  than  normal. 
The  general  changes  are  those  of  a  sclerotic  character.  The  ganglion 
cells  of  the  affected  anterior  horn  have  either  disappeared  altogether,  or 
they  are  few  in  number  and  so  slirunken  as  to  be  hardly  recognizable. 
The  white  matter  also  is  smaller  than  in  the  sound  part  of  the  conL 
The  anterior  nerve  roots  are  degenerated  quite  to  the  muscles.  The 
affected  muscles  are  atrophied,  and  in  extreme  cases  there  may  be  a 
complete  disappearance  of  muscle  fibers,  their  place  being  taken  by  adi- 
pose and  fibrous  tissue.  In  places  where  the  lesion  is  less  severe  the 
fibers  are  small.  The  affected  limb  is  shorter  and  the  bones  smaller 
than  upon  the  sound  side. 

Symptoms. — Cases  of  acute  poliomyelitis  present  a  wide  variety  of 
clinical  symptoms  depending  upon  the  virulence  of  the  infection,  the 
age  of  the  person  attacked,  but  principally  upon  the  part  of  the  nervous 
system  chiefly  involved  in  the  patliological  process.  They  may  be  broadly 
divided  into  four  general  groups:  (1)  the  cerebral  cases;  (2)  the  spinal; 
(3)  the  bulbospinal;  (4)  the  non-paralytic  or  so-called  al)ortive  cases. 

The  Cerebral  Type. — It  is  only  very  recently  that  acute  poliencepha* 
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litis^  fully  (l«*tTibed  by  StriitnpelJ  in  1885,  has  been  n?^rded  as  a  maiii- 
fcsiaiion  of  tlii«9  dtfice«e.  Ahluiu^h  fionii!  e\|H!rini('ritBl  i<%tdence  m  i^^ttll 
wanting,  tli<*  idiHitity  of  Uie  hij^toWgicqil  rhangfv  and  lU  aMoc  tation  with 
acute  poliomyelitis  in  epidemics  leave  little  doubt  that  acute  polienirph- 
alitii^  it!  iifti*n  uiily  the  t-erebral  form  of  acute  {M^liiTmytlilrj*.  Hmh  i^^h^  tttt 
not  to  be  cuuftmiided  witli  tlie  ctimmon  Utnm  of  acute  jioliomyelitii  with 
cerebral  symptoms. 

The  onm^i  i;i  generally  abrupt,  with  convuUionif  whirb  are  often  re* 
peated  over  a  period  af  a  day  or  two.  Then?  it  unuatly  familtiig  and 
fever,  which  may  be  high.  The  paraly#i«i  which  follnwi  after  one  to 
three  dayn  of  gt^nernl  }cynipt4imi«  is  usually  of  the  brmiplcgte  t]rpe«  the 
face,  arm  and  leg  beinj?  in  solved.  The  reflexei  arte  tocn'ttiicd  and  tin* 
p^ndysin  if»  «if  the  s|«j«tic  tY]ie.  The  fat^^  improfta  and  umftlly  riDOonsffi 
oompletely ;  the  leg,  next;  while  the  arm  is  gv^ootmllj  moat  affected  and 
the  pamlyitis  ia  likely  to  W  penniin(*ut  and  be  followed  by  nintnrtuiia* 
In  Hm  late  n^ulta  it  rctiemhlea  other  forma  of  acute  cereltral  paraljrita  in 
early  life. 

T*ke  ,Spinal  Ty^, — This  group  include*  the  most  duiiacteriftk  fofm 
of  tJie  diseai«e  and  is  numerically  the  largest.  In  the  raiea  of  niodermla 
si^verity,  the  onm^t  is  abru)it  and  tlir  t^ymptoiiia  tnay  differ  little  fronf 
those  seen  in  other  acute  infections.    There  ia  mnaUy  fomtting,  whkb 


is  not  r  '    more  fr 

which  >  «lly  not  < 

and  proatration  are  seen  in  i> 
ssnnptoms.  indi* 
gcneiml  hypereh! 


f^)niiti(iaUoo  than  d      ^        und  fairer 
V     l^fowsine*^  irr  ,  huadache 

.    AfU*r  tiie  firat  day  more  clelintf 
^voaa  iiyetaiiv  ^^  pitteiit — 
u^gi,  atiflkeaa  of  the  nock  nr 
extremiticar  pain  on  motion,  ete    The  hlood  ahon  a  moderate  itolymnr* 
fibonuelear  '  'taia  and  tlie  cerebroapinal  flttid  ia  gnieimUy  dear, 

btti  may  bt*     ^     ,  <«palaaetnt.    It  »bowa  a  greatly  inmtfed  nnmher  of 
eella,  which  at  first  may  be  ehiefiy  polymorphoDndeart  but  tery  soon  ar 
nearly  all  lympbocytca.    There  b  an  increase  of  glolMtUn,    After  Hm: 
febrile  symptoms  have  lasted  for  from  twenty-foiur  bonii  to  thiee  daya. 
the  paralysis  is  mien.    Bxceplionally,  the  early  stage  ia  ri'ry  aborts  and  tt 
paraJyaia  is  noticed  almoiit  at  tlie  nnnet.    In  the  lighter  cases.  r 

may  not  he  ofer  100**  or  101''  F.,  and  may  last  only  a  day.  wr     ^ 
general  and  bical  sympUuiis  cttrrespondiogly  mild«  thoogh  the  resulting 
paralysis  may  be  citeiuive- 

In  the  paralilic  stage  the  Iom  et  power  aosnaliBiea  cornea  on  4|ekUy 
in  a  few  hcmra;  but  more  often,  rather  gradually,  and  eitenda  for  from 
two  to  tlirrs  neloiMNL    The  othrr  nrnoos  qrmp* 

toms  ypuallv        :  ,  ta  in  moat  eases  dunal.  with  liml^* 

Mnj-Bexed,  but  in  some  tmaes  with  marked  meningeal  irritation  tlM  r 
may  he  a  g*  ^y  with  opialhoUMitts,  eiacily  aa  tn 
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ccTi^brospifial  menin^ititi.  Tlie  same  rigidity  of  the  i 
may  also  be  seeu.  The  knee  Jerks  are  not  ujiiform, 
(Teai^ed,  but  are  soon  lost  on  the  paralyzed  side  and  mi 
tlie  sound  side,  Paio  h  present  on  motion,  on  pressure  o^ 
and  sometimes  complained  of  when  the  patient  is  quiel 
urine  may  be  so  complete  as  to  require  the  ui^e  of  the 
most  cases  the  child  is  able  to  void,  however,  with  cq 
culty*  The  bowels  in  most  of  the  eases  are  constipated.  1 
ally  clear,  though  tfie  child  is  very  sensitive  to  han<!Hng 
be  general  hyperesthesia.  The  duration  of  the  fever  is 
three  or  four  days;  it  is  rare  for  it  to  continue  longi 
The  tem|X'ratiire  range  is  generally  between  101°  an^ 
fall  to  normal  is  gradual.  Usually  tlic  heiglit  of  the  tl 
profxirtion  to  the  severity  of  the  infection^  but  it  does  I 
danger  of  the  attack,  whuh  depends  rather  upon  wl 
nervous  system  is  involved  most  seriously. 

The  description  above  given  is  that  of  the  type  mo« 
with,  but  many  other  forms  of  the  disease  are  seen  wh 
the  difficulty  of  diagnosis.    Certain  eases  present  markt 
toms,  chiefty  stupor,  with  very  few  spinal  symptoms, 
onset,  the  drowsiness  soon  develops  into  deep  stupor, 
for  a  week  or  more.    These  symptoms,  witli  the  continu' 
the  stiffness  of  the  neck  and  irregularity  of  the  knee  j 
ture   which    is  almost   indistinguishable   from   tuberci 
These  cases  belong  to  quite  a  different  group  from  thoa 
as  the  cerebral  type.     The  paralysis,  when  it  occurs, 
volvement  of  the  corti  at  a  high  level  and  affects,  be 
one  or  both  arms,     Tlu^ugh  the  symptoms  in  such  ca 
turbing.  the  cerebral  condition  often  clears  up  rapidl; 

Other  types  which  may  l)e  seen  in  epidemics  are:  ( 
the  symptoms  of  meningeal  irritation  are  especially 
muscular  and  nervous  irritability,  hyperesthesia,  rigidil 
symptoms  strongly  suggesting  eert*brospinal  meningi 
which,  with  many  of  the  above  symptoms,  pain  is  espi 
(3)  cases  in  which  gastro-intestinal  symptoms  are  pai 
Ijoth  vomiting  and  diarrhea  may  last  for  several  day 
inence  may  obscure  the  nervous  symptoms. 

The  BuWoi^^piml  Type, — The  onset  and  general  s 
no  way  from  the  severe  eases  of  tlie  spinal  type.  It  is  c 
develops  that  the  characteristic  symptoms  are  seen. 
ae<'ordi  ng  to  Wick  ma  ti,  about  (j  per  cent  of  the  epi 
lesions  of  the  bu!b  are  generally  more  extensive  than 
from   the  symptoms.     The  symptoms  of   bulbar   pa 
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§iw9i,fm  limtteil  to  one  mle,  whether  they  OL*njr  aituu*  or  with  ptmltfliii 
of  the  Arms  aud  legs.  Almoett  any  tif  Die  cranial  uervea  may  Im!  ta* 
volved,  ahogeth<*r  the  inont  frcHjuoiit  U»in^'  tlie  facial  The  whuk*  nerife 
ift  nut  alwavi^  atrerted*  The  facial  paralvffiji  is  ui<iially  trsiuiieiit^  but 
niay  he  periiiaiient.  Ocalar  pamlyneK  ar«  oeJii  in  frettuetiey,  tlie  external 
rectua  l>eiiijr  oftene^t  afTetted,  I)i?«turhaneea  ot  fpoech  are  nat  infre* 
qtimt.  hut  rarely  {K*r»i«t.  They  art^  oft4»n  aiiacM*iati*il  with  di«turii 
of  deglutition,  which,  while  not  eommon,  may  be  «i  mvere  aa  to 
tate  ft*<*<lif»jk'  thnmgh  a  tube*  With  thnec  hulliar  nvniF^timti;  are  often 
aaaociated  othcri*,  inditating  invnhement  of  the  upiwt  part  of  the  eord» 
anrh  an  |Aaralygi(»  of  the  diaphragm  the  interc^ostaU,  the  nerk*  or  tlur 
upjM^r  fxtrt*niitii*8i,  Thei*e  <ii*ie§  form  the  mmi  m^sm*  and  fntal  tvpe  of 
acute  |ioUoniyrltti«  met  with*  and  it  i»  the  tyt»e  that  furuishci  moat  of  the 
daathii.  The  fatal  n*«lt  h  nearly  alwayn  from  rw^pimtory  parmlyaia  or 
bronehopiieumciiiia. 

Acute  bullmr  {tamly^iiti  with  letmiti  limitctl  to  thi«  jiart,  tlinugh  for- 
merly deaeribed  aa  a  M*parato  and  distinct  dia«9i«^  itt  pmtiahly  only  a 
form  of  acute  poliomyelitiy. 

Another  rare  clinical  type  ia  an  aeutc?  aacending  (lanlyiia  witJt  ^rmp* 
tonm  deiM  rihi*d  m  l^ndry'a  diaeiaaD,  After  the  unttal  onaet«  paimlyvia 
a^ectn  first  the  le^i*,  then  the  anns.  the  ticik  and  fiually  the  diaphragm 
and  iiiter(tJ4«talK,  with  death  from  n^y^piratitry  [lanihiiia.  Thi»  lixtimitan 
of  the  paralysis  uMialty  cK*citpi«i  threv  or  four  flaya*  tbou^eh  it  ij  aoaie* 
timea  irry  rapid,  arni  ileatlt  may  take  plmtie  on  tJio  tr^^nd  or  thin]  day 
from  the  beiirinning  of  the  attack, 

Eil*!nt  and  OUtnbutiou  of  ike  PttmljfnM, — Wickman  gives  tba  fol- 
lowing gnaipih^  of  KrVH  epidemic  cai^ct  in  I!K>5; 

One  or  baUi  laipi  ^'13;  ooa  or  holli  ama  .  71 

Ottmhiiialinni  of  mnm  aad  Jai^  ,  ISS;  hm  aad  tnmk  88 

Anm  and  trunk to ;  trunk  akNi».  f 

Aaeaadina  pftralyii*  32;  ilaicrfiflitia  iMmljrBia    . .  IS 

8p&Md  aad  cfamial  aam^ai                 M;  ermml  wnrm  nkmm 7M 

Whole  body 33;  not  ghwi. ...  HO 

A  rompariaoii  hrtwift*n  thia  and  MO  aporadie  mam  we  havv  ooUflrtad 
from  farfona  antbora  ia  inti^naeting: 

Oaahi 2»;  bolli  Np 178 

AH  ailiwitki  and  Innik 78;atiaim  10 

In  botb  arrira  tin*  larire  pmpitrtinn  nf  i«aaii  in  whMi  the  leipi  art* 
involf^  b  ftrjktng;  al«o  the  infrv^nemy  with  which  the  mrrm  akme  ar 
afffrtod«  and  finally  that  tn  tba  irpidemic  isaea  ib«nr  b  a  much  larft-r 
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riuitilffr  with  wid&^reAd  jmmljfm  snrl  with  emoial  i 
*Thm  hiietf  vbeo  oetmrnng  iporadicallj,  are  gf^en 
^mm  other  bcaduif  than  acyte  pr>]if)iiiyeltti& 

The  pAmlyftiA.  irhrn  Imitti^l  to  the  Itg.  nm^t  tra 
•Dt^rior  tibial  group;  neit,  Ihe  pcron^l,  and  third, 
teSior  feiworiiL  The  fmrnh-sig  of  tbe  iippfrr  ^stremit 
TolTei  the  shoulder  grom  the  deltoid  being  the  mn 
foffem  miwt  iK??vi*rely.  Paralysis  ol  the  sphincters  is 
bladder  diHturljaiuea  are  qaitt  common. 

The  itiotut  ^Tiotii  immlym  is  that  of  the  di&phra 
eo0imh ;  either  may  be  inTolred  done  and  the  patient 
Wrth  ar*'  affrxted  dt?ath  follows.  I>iaphragniatic  pan 
thi*  lc*itoji  filTi-i'l*  tbi*  third  to  the  filth  cervical  segi 
It  neldom  oociirs  early  and  may  develop  quite  late  in  th 
thin  U  fl1w«yi«  a  !*«Ti»nii«i  »«ymfiU>m,  it  may  last  Rvera 
ttjvery  take  place.  When  the  iliaphragm  is  paralyzed 
mui^rlea  of  reap] ration  are  trolled  into  action;  the  rei 
tbiinich-  and  the  abdominal  wall,  instead  of  protrudi 
inn  pi  ration, 

Pttrttly»i»  of  the  intcrcastals  is  rare,  except  in  ver 
iii  usually*  hut  not  invariably,  fatal.  It  is  seen  in  ass< 
spread  paraly>;i?^  uf  arms  and  IcgH,  and  in  the  rapidly 
astwiding  parfllyjiiH,  and  in  the  moist  severe  iDfeetionj 
in  inten-<»<ial  panilysii*  is  purely  Jiaphragmati<^  wl 
(■ai*y  Ui  rm-ognize,  as  it  iw  an  exaggeration  of  the  nor 
When  both  intereoi^taLs  and  tliaphragm  are  involved, 
moi«t.  tl i?<t f ess iii^  (*iij!rl]tiiiri?<  kih'ii  in  the  disease,  i.e.,  d< 
paralysis.  A  remarkably  vivid  picture  of  this  is  iriver 
of  I'eabody,  Draper  and  Dochez.  The  mind  is  iisiia 
full  of  ap])reliension.  Kvery  breath  drawn  is  with  se> 
ing  is  i)rofuse.  Cyanosis  is  usually  absent.  The  str 
several  hours  before  death  takes  jjlace.  Altliou<rh  life 
prolonged  for  a  eonsiderabl(»  time  by  artificial  respira 
iically  no  ho])e  of  recovery. 

Paralysis  of  the  abdominal  muscles  is  not  commoi 
side,  but  may  aU'ect  both,  it  is  evident  by  a  great  b 
ing''  of  ])art  of  the  abdominal  wall,  in  coughing,  snee 
expiration.     It  may  remain  as  a  permanent  paralysis. 

Course  of  ihc  Piscasr. —  In  those  who  survive  the 
is  a  p(»riod  of  a  few  weeks'  duration  in  wliicb  little  eb 
is  followed  by  s|)ontaneous  im|)i"ovement.  wliicb  usi 
muscles  last  alfcetcil,  and  reaches  its  limit  in  from  tl 
The  i)aralvsis  remaining  aft(T  this  time  is  likely  to 
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the  f^nd  of  MX  or  elf^hi  weeks^  atrophy  ib  pnwont  in  the  pmnlrjMHl  mui>de«* 

^Thi'  afTo<t(*<1  limli  is  ilMtinctlj  i^nialler  than  iU  fdlfiw.  thii^*  Ijotiif?  quite 
npftgreiit  eveii  in  infaiitii,  E.icept  in  tb^  mfly  itagvn  Muifitiry  ijinturb- 
iiiic'i>  ttn*  nt)iH*fit ;  the  kiuv-jfrk  in  \mi  in  pampli'gir  «'«*4*i*,  and  in  thcwN? 
ill  ubtrh  thi'  extrniMir^  uf  the  thigh  ari>  punilyiUHt.  Then*  i»(  anvxtiHl 
growth  in  the  wholt*  limb  (Fig.  125).  It  b^comcD  tnudi  smaller  and 
ihortcT  than  it«  fi^lhiw.     From  fHiraliMH  of  thi*  j^imiMrr  an<l  thoraoic 

^tiiu^^le*  varioug  rheftt  ileformitii'?*  may  result   ( Fi^.    Iff*).     The  jjTeat 
relaxation    of    tfao    lign* 
tiientji  at  the  jointu  may 

[allow  fiuhluxatinn,  C!«[>c- 

[eially  at  thit  knw  ami  at 

[the  iihonlden    The  eireu- 

[latiun     in     the    aiTtMii*<l 
in  poor;  it  aa  often 
bine  ami  chiIiL 

Very  i^rly  in  the  dU* 
eaae  the  atrophied  mu^- 

[r!e»«   hei^n    to   h>«e   thrir 

[piiirer  to  rt*jtptiiiil  to  fa- 
idianL     In  the  muacu 
ir  groupi  which  are  t«* 

'Ik  pennaoently  par 
aljra<Ml«  the  faradte  re* 
aponae  may  t>e  loit  in  a 
week*  Thi  muacJea  tn 
wlik4t  rreofviy  (a  to  take 
plaiea  oftan  preaenre  a 
oertatn  diigUM  of  i^n* 
tiaciilily.  The  retponav! 
to  Iba  gaUanic  curr(*tit 
may  be  incffaaed  for  a 

few  noiHithii,  and  iben  alowly  fail  a«  the  mitaetilar  fiben  tlK»niaelTm 
erate»  aod  flnally  it  may  '^  ^  altogiPtber.    Tlie  reactiott  of 

tion  ta  praaent  in  the  atr«  i  Htarli%  bttt  in  tbesn  atooa* 

San-Parutftit  roiaa.— The   terma    ''abiirtifv*'  or  '"ambulant'*   aiv 
aomatimea  itaed  to  d«^  Hi*ej  of  acute  pot'  <  in  whirb  all  tb«* 

tsinal  Mrly  iyniptom^  :  ^  Ju^eatc  ar#  pmaerii,  .  uuh  mrcrrer  with- 
tint  defbiie  paralyaia  baring  dereloped*  to  aome  of  tbcac  eairp  tliem  ia. 
bownrar,  a  gt^teral  muscular  wnakneaa,  Tbov  repreaanl  inatanoai  ol 
infertioo  in  whicti  the  nervoua  ayatem  ather  isacapea  allofalber^  iir  ia  m 
iligbtly  infd?ed  aa  to  give  no  definite  Bymptoma.  That  iueh  cuea  MM 
tliere  imn  he  no  dimbt    It  ta  lielievevl  by  many  writara  that  in  DUinber 
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they  equal  or  possibly  exceed  the  paralytic  cases,  Thi 
are  genuine  cases  of  acute  poliomyelitis  is  not  only  H 
asBOf'iation  in  epidemics  with  frank  (*ase>!,  hut  Ira.**  noiiP 
ner,  been  definitely  established  by  laboratory  findings, 
certain  charaeterigtic  changes  in  the  cerebrospinal  flu 
lier  of  cells  chiefly  lyinpboiytes  and  the  presence  of  \ 
has  been  demonstrated  in  the  blood  neutraiizing  in 
such  as  are  found  in  persons  sufTering  from  typitnl  at 
ent  in  normal  blood;  (3)  the  virus  hafi  been  duteete 

buccal  mucous  nicmb 
titles  as  to  make  pos 
cation  of  the  disea&e 
The     recognition 
cases  of  acute  polion: 
many  points  in  the  s] 
Poliomyelitis  may  h 
fact  of  the  attack  occi 
ciation  with  other  typ 
but  there  is  nothing 
clinical    symptoms; 
nosis  rests  upon  the 
nbovc  cited. 

Diagnosis.— The  i 
poliomyelitis  before 
paralysis  is  impossibl 
puncture.  If  this  is  j 
cerebrospinal  fluid  ie 
or  slightly  opulescen 
cells  may  be  as  many 
At  first  these  may  k>  nearly  all  polymorphonuclear; 
replaced  by  lymphocytes,  which  generally  form  over 
cells  seen.  The  test  for  globulin  gives  a  positive  rea 
paralysis  appears  the  cells  have  diminished  greatly  i: 
the  fluid  may  show  no  change  by  which  it  can  be 
the  normal  except  an  increased  numlier  of  cells  and  ai 
reaction.  The  usual  fluid  found  in  acute  poliomyeliti 
tuberciilous  meningitis,  which  some  cases  closely  sinr 
cal  symptoms.  The  v.  Pi rquet  skin  test  is  often  a  gre: 
but  in  many  instances  one  must  wait  two  or  three  da; 
the  disease  to  d<X'lare  itself,  or  until  tul>ercle  bacilli  ( 
cerebrospinal  fluid.  Cases  with  muscular  pains,  gei 
rigidity  and  high  fever  may  easily  be  confounded 
meningitis.     It  can  be  excluded  only  by  lumbar  pui 
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The  later  maiiife^tatioDJi  t4  the  cptnaJ  typi*  ut  pciliomynlitiji  aie  a 
flaccid  type  ot  \mTtilym  with  ttmrkrd  iitni|}hj  moil  eimnietemtie  deetri* 
eal  react iottg,  but  without  pem^*  tomtu    It  iimy  be  ixinfoumleil  with 

multiple  nenritiK,  or  the  pm*u^  vnw  of  riekift«.     Multiple  Dcurttij^ 

ifi  rare  in  children  except  after  diphtheria,  and  i»  tiujre  gradual  in  iU 
The  tyfH?  of  paniljnsij  aiid  the  ciectrioil  r  v  be  the 

aa  ill  iKtliomyelitiK.    Certain  birth  imlsti^,  1%-  injtiriva 

received  durini;  delivery,  niay  re-iemble  pidiamyelitia  when  the  deltoid 
♦  r    V     '  *  i»  uf  niUF<  ^  '    d.    Without  a  dear  hbtory  a  dif- 

b  1^  may  In     ^  The  mu.«4utar  weaknusi  uf  riek« 

eta  ia  general;  there  ia  no  rmction  of  deKeneration  ami  no  hiatory  of 
acute  otiJM^L     Scurvy  !»  <ti  '  '     ^   by  th»*  very  at^ute  hyjit^reatlieaiav 

by  the  awcUings,  ami  by  <  friHu  the  jj^uiua  or  other  mucoita 

menitjranea  tugether  with  a  hiatury  of  improper  fettling.     The  dtild 
refuiH***  to  move  hia  lega  only  iiexmujjie  of  |iiiiu.     1"  ^ral  form  of 

{Hiliomyciilis  givea  a  ftpaatie  paralysis,  uauatly  hemi]  type,  which 

may  Iw  IndifitinguUluihle  fmm  otlier  fonsia  of  a<*i)uirvd  tvn^h^ll  (jaralyata. 
Prognoaia. — ^The  dAngem  from  pfdionijiiUlia  aru  iwofidd:  that  to  lift 
during  the  acute  atage,  and  that  to  muacki  in  lti<^  form  of  prrmatioiil 
pamlyaia  and  diaability.  The  mortality  ta  miieb  higher  in  epidemic 
th&n  in  f»{>nradie  cmaea.  The  dmth  rate  in  the  fartoiii  large  epidemiea 
haa  ranged  between  1(1  and  W  |»er  eent.  The  danger  to  life  b  leaat  in 
infanta  and  very  ycHing  children.  In  caaea  terminating  fatally  4k<ath 
Biially  oc^'ora  between  the  fourth  and  aeventh  <iaya  of  the  iliawae  The 
luae  of  death  ia  generally  rfeptratury  [lamly^i-^  ^r  !»ft»iitliotM*i*ii- 
monia. 

It  ia  imptiaaible  to  aay  in  any  c«ji«*  of  advancing  paralyaia  wIm^  li 
will  be  arresttinl  U  rarely  ff|in«d«  after  the  eevetith  day.  An  important 
queation  in  progncwia  ia  whether  {laralyiiia  will  he  prnnanent  or 
Vickman  rqKirta  n*eofery  fn>m  paralytiia  in  II  per  i*ent  of  J^i*} 
laei.  Thia  ia  a  larger  pr^poriimi  tlian  uuMtt  wiitera  gi%e,  and 
irgfT  than  we  liovo  onrarii^  obeerved*  Complete  recovery  from  paral- 
yata  in  $0  to  2&  per  eent  of  the  caaci  ia  miich  ntaiwr  the  average 
raault. 

Significant  aymptoma  in  any  given  caae  are  tlie  amotint  of  wailteg 
and  electrical  reartiona.  Muacliv  which  wmm  kiae  eompletdy  their 
faradic  contractility  are  almiift  cifrtain  to  waate  rapidly  and  aeveiely* 
The  beat  indication  of  coming  improvetnent  ia  the  nptuni  nf  faradic 
[»ntractility.    If  thti  ia  completely  loat  for  iii  roontha,  ft<eovery  if  very 

blfttl;  if  famdtc  contmHility  ia  mit  k-«    "-•'»  '  ^*    ;M*r.i^»Ye- 

in  the  {laralyred  muaclei  may  be  ctiu  aiJi 

itbi  hut  little  ii|ioiitaneotta  improveoiiiit  la  to  be  lookrd  for«  mod  after 
jeara  none  at  all. 


SIS  DISEASES  OF  THE  NERVOlg  SY8TE 

TrcatEieiit,— The  oommanicalle  cliaractcr  of  the 
(¥laliU&hec],  It  follcivs  thmt  all  emse^  of  a  oliomyi 

kt^l;  when  th^  diseftse  id  epidemic  thi.^  ..-  .iDperati 
known  how  long  a  given  lai^e  nmj  he  infectiinis.  A  i 
tDay  he  ooufiidered  a  Diiiiimuti] ;  but  during  epiden 
should  pass  before  an  affected  pei^on  should  })e  aIIo¥ 
other  childiieo.  All  di^hargeg,  ef pe«  lally  those  fire 
nose,  should  be  diJ^iDfa'ted  and  destroyed.  Persons  i 
live  ca^es  should  use  some  deatising  nasal  spray  or  i 
ooly  nieaos  now  known  for  prc*ventiiig  kjft*<  tion.  1 
and  difiiiifeetion  of  atMrtments  ehould  l>e  prat^^ticed  a 

Since  we  have  as  yet  no  specific  remedy  for  polio 
meat  during  the  atute  ^tage  is  symptomatic  and  to 
the  same  general  lines  as  other  acute  infections, 
(ttrotropin)  has  been  extensively  ui^ed  in  thi:?  disease 
ten  grains  four  tirae^  a  day  to  a  child  of  tnree  or  fo 
is  no  convincing  prrxif  that  any  drug.s  are  elTective  i 
ease  or  preventing  or  arresting  paralysis.  Absolute  re 
in  the  mildest  t^*^s,  and  should  be  continued  for  ai 
two  weeks;  longer  when  irritative  symptoms  are  pr< 
the  affected  limbs  during  the  acute  stage  may  be  lessc 
tion  of  splinta  to  insure  immobilization  and  also  at 
limits  in  tHJtton*  There  should  be  as  little  handling 
important  to  siipi*ort  the  limbs,  so  as  to  lessen  the  ch 
There  should  be  plaeed  at  the  feet  pads  or  f^and-ba/ 
drojK  %bith  nlbt*rwise  is  almost  certain  to  oc<ur  in  caj 
paralysis.  Severe  pain  may  require  the  adniinistrai 
eodein.  Paralysis  (jf  respiration  in  the  aeiile  staize  i^ 
help.  Feedini^  lhruu;^di  the  tube  is  sonicliine^--  neeess 
for  a  eonsiderahle  time,  owin^  U)  ])aralysis  of  the 
tition. 

Wlieii  all  aeute  symptoms  June  suhsided,  which  i 
or  four  weeks,  measures  should  he  l»eii'un  for  the  < 
I)aralyzed  muscles.  The  heneficial  elfects  of  elect ricit 
overestimated.  In  many  eases,  however,  it  is  usefu 
be  alone  relied  upon.  Faradism  may  he  used  thre 
such  muscles  as  res})ond  to  it;  for  other  muscles  g 
employed.  ^I'lie  pain  and  terror  which  the  use  of  t 
most  small  children  makes  its  continu;nice  a  ])ractici 
is   far  better  under  such  circumstances  to  rely  on   o1 

Massage  and  jnissivc  movemeiils   may  l)e  hegun 
tliesia  has  gone,  and  may  he  used  al  lir.^t  daily  and 
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all  affected  parts.  Thoy  nlumld  ho  coiitiiiiUMl  for  yi»ars.  But  Ptill  more 
important  are  active  voluntary  niov(*nu*nts  (iirricil  out  l>y  the  |mtient 
himnelf,  which  should  Ih»  <levelo|H»d  witli  ^rcat  <are  and  systematically 
carried  out  for  an  in<]efmite  |MTi<MK  It  is  neatly  surprising?  wliat  8uch 
measures  when  intelligently  use<l  can  accomplish. 

Mechanical  Treatment, —  Me(*hanical  appliances  arc  useful  to  prevent 
deformity,  also  to  furnish  sup|M>rt  to  the  linih  in  order  to  enable  the 
child  to  walk.  By  su<'R  means  many  ;;et  altout  with  tttlerahle  ctmifort 
for  whom  locomotion  without  apparatus  is  im|)ossihle  extvpt  with 
crutches.  To  overcome  existing  dt^formities  in  ne^hH-tiNl  < list's,  hrai*es  are 
employeil  in  conjunction  with  myotomy  or  tenot(»my  of  the  various  short- 
ened tendons,  excision  of  |M)rtions  of  elon^teil  tendons,  and  the  priHlui^ 
tion  of  artificial  anchyl<»sis  in  castas  of  '*tlail  jttints.**  By  thest*  nutans  the 
ortho|HMlic  surgeon  is  able  to  give  a  great  deal  of  relief  lo  tlu»se  unfor- 
tunate and  Mmietimes  helpless  jiatients. 


TUMORS  OF  THK  SPINAL  CORD 

Tumors  of  the  cord  are  exc^M^lingly  rare  in  children  and  almost 
unknown  in  infancy.  They  spring  fn»m  the  Ume,  from  the  meninges, 
or  from  the  e<»rd  itself.  The  most  common  meningt^al  tumors  are  aar- 
c<»mata,  fibromata  and  li|>omata,  the  last  nanu^l  InMng  found  in  asao- 
ciation  with  spina  bifula.  In  the  ctird  glionmta.  sari*(»nuita,  wditary 
tulMTcles  and  gumnuita  nmy  U*  entn>untcnMl. 

The  first  anil  most  important  symptom  is  |min.  This  nuiy  be  in 
the  extremities  or  in  a  ginlle  form  around  the  iKMiy.  Asso<*iate<l  with 
the  |min  may  l»e  a  Z(»ne  of  hy|)eresthesia.  Kventually  there  may  be 
anesthesia.  Motor  symptoms  are  manifestwl  S4M»ner  or  later.  There 
may  Im*  ctintractures  or  t^mic  spasm  and  finally  s[>astic  {laralysis  with 
exnggeratcHl  reflexes  and  ankle  clonus.  The  arms  are  s(*h]om  invoIvi»d. 
Ks|H»<ially  characteristic  is  the  Brown  Sc^piaril  jmralysis — a  unilateral 
paralysis  with  a  zone  of  hy|H'rcsthesia  u|H>n  the  paralyzetl  side  and  with 
an4'>thesia  u|>on  the  opjiosite  side.  Paralysis  of  the  bladder  and  ret^ 
turn  is  pr<»s4»nt,  but  is  not  always  an  early  symptom. 

The  <liagnosis  of  tumor  is  to  1n»  nmdc  from  thi^'  ircneral  symptoms, 
in  the  abn-nce  of  injury  or  of  i-ari****  «»f  the  <\\\\\\\  whirh  i.^  the  nn»st  tx>m- 
m«»n  <*aus4*  of  transverse  bsions  of  the  i"«»rd  in  i  hiltlhiMNl.  The  bH-ali/A- 
ti«ni  of  the  LTMWth  is  to  Im»  made  a«-«'«»rtliiig  to  the  rules  of  general  neu- 
rtiloiry.  This  i>  ditVu  ult  in  chililhiNMl,  lM'«'nu<i4*  the  tumi»rs  an*  apt  to  Im' 
ditTnM>  ( ;:liotimt:i.  Mirromata.  tulN*n*ul«»iiuita)  and  Inmiiu*^*  nf  the  fn«- 
<|iitiit  iiiai>ilitv  ti»  iibtain  the  nti-e^sary  t-iM»|)frati«»ii  fniiii  thi*  ihiM.  Th  * 
;:iiiiral  >\inptiini.<*  an*  also  \ery  uiirrrtain.     We  ha\e  M*t*n  a  fibmnia  of 
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tht  iWHiiigHi  In  m  Sr^y^^^M  diild  fncreKfiillj  rem 
vhkh  faiii€«l  no  fmin  «l  mny  time. 

The  fmpMm§  U  boiL  Fev  cord  ttiiEior&  in  ^Mldl 
diarftcte  or  iii  ttiefa  a  iitisiticm  that  tliar  cmn  be  rant 
ane  malignatit,  fir  mn  be  neiBOTedy  d^tb  tt^u  fn^ 
»ie^  from  bid-«orei  m  from  a^isetiiliiig  infl&mmatk 
tiart  Tbir  treattneot  la  ptrgicaL  If  opentive  remr 
nothing  caii  be  done  €Xcepl  to  make  the  patieiit  eomfi 


HEHEDITARY  ATAXIA-FMEDROCH^S  i 

Whilt  caiwa  of  Fricdreicli'fi  at^a  are  eDconnterf 
of  a  like  dis^a^  in  relatires^  the  disea^  is  ^epedal^ 
■ereml  miziiibtii  of  a  familj  tn  one  or  more  g^nerat 
dgfai  iuffer^fa  from  the  dUeaae  in  one  g^semtioQ  h 
and  it  bai  betni  tmced  throogh  three  generations. 
IK  for  til  in  r(*a^>ii  tu  be  clagied  among  tbe  hereditary  df 
of  the  nerroufl  syetenL  Except  for  tliia  hereditaiy 
no  ftiologitiil  factor  known. 

Friedreich'*  ataxia  i^  an  infrequent  disease,  conii 
dJMiiiei  types*  The  type  of  interest  to  pediatrii?ts  oe< 
hood,  usually  between  the  fourth  and  Feventh  year. 
often  known  m  the  ^[arie  type,  is  seldom  found  be 
jciir  and  net^d  not,  therefore,  concern  us  here. 

The  pothologieal  changes  are  chiefly  in  the  cord, 
dtmintition  in  the  circumference  of  the  cord  througho 
n\\i\  m  ii  ilffTijiierfition  rif  vn^]Oll^  trjirt^.  rhirfly  the 
The  folunin  of  Goll  is  afTectcd  throiigliout,  the  colun 
greater  or  less  degree,  and  the  crossed  pyramidal  traci 
Jii  addition,  the  cells  of  Clarke's  column  are  degeiH 
a  consequent  degeneration  of  the  direct  cerebellar  tr 
of  Gowers.     There  is  no  degeneration  in  the  cells  of 

Symptoms. — Ataxia  is  (he  most  striking  and  ii 
symptom.  It  is  first  noticeal)h'  and  is  always  most  i 
'I'here  is  ditlicully  in  walking  and  even  in  standing 
the;  legs  is  nolicenhl<'  in  any  j)()sition,  even  when  lyin 
dren  stand  with  (heir  legs  wi(h'  apart.  In  some  ii 
he  a  distinct  ifomherg  symj)tom,  it  being  impossible  f- 
all  with  tlie  eyes  cl()sed.  The  gait  is  ataxic,  much  lik 
ataxia  at  first,  but  later  it  may  l)e  so  disturbed  th; 
from  sid<'  to  si<le  as  if  intoxicated.  I']\('ntu;illy  locon 
(.pcciallv  when  the  nniscular  weakness,  which   is  re« 
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coBieft^'tirtiemB  with  atrophy.  Karly  in  this  fliMAse  muM<ular  imkmm  it 
slight  There  may  be  wobbling  of  the  head  «nd  there  h  nnually  a 
roarAe  tremor  of  the  anni-t  and  hamU.  Heniyition  i#  wtdl  rotaiD^  and 
c*outrol  over  the  bladder  and  rcrttira  10  normal.  Kxeeptianally  there 
are  sharp,  laneinatin^  \mm  in  the  leg*.  The  knv^  jerkj<  are  cominoQly 
abt^ent.  Slow,  scanning*  fiometimcs  explosive  sipeech  in  very  frequent  ajid 
late  in  the  dt(«ettJ«e  j^ptn^ch  may  Inr  nearly  imiiutfaible.  There  is  often  a 
marked  n}:^tagmu>u  A  »triknig  Mymptonj  i*  tlwj  comtnon  deformity  of 
the  foot.  Thb  may  be  on©  of  tlie  firht  fiymptoma  to  be  noticed.  The 
foot  iipi>ear»4  ^hortiMied,  it  m  markedly  arehml  and  in  held  in  a  :  *  1 
of  ftlight  ©qiiincKvartw,  The  great  toe  iit  hyjier-twtendtHl  and  *« 
the  terminnl  phalanx  i«  Hexed.  Kypho-RHilioitti  develot»«  with  tlie  advent 
of  mui»eu1ar  weakne^ii.  The  intellrgi*ntY  in  well  retaineil  for  a  time  but 
hulfefH  deterioration  in  the  c^mn^*  of  the  diM^aiie,  In  the  form  drttHlird 
by  Marie,  there  are  often  etaggeratcni  reflexen,  optic  nenre  atfnpby  aii4 
|iardly£<iBt  of  the  eJitra-ocular  ri  '  :  bnt  theae  pymptotni  are  aeen  in 
children  with  lliu  gn^test  infi    . 

The  course  of  the  di^eajie   ia   prngreMively  doipnward,  the  ataxia 
tnore  markt^il  and  that  and  the  miiM  nljir  wi^akncaa  make  walk- 

ng  iinpoiiible.     Tlte  fnatient  eventnalty  fKMt»mi^  iNtl-riddeti^  in  a  i^indi- 
tion  of  dementia.    But  the  pnigrt^  of  thi^  dijieaie  is  very  alow.    It  may 
twenty  or  thirty  yearii  or  nu>re.     Ikmth  in  usually  due  to  lone 

3ten*iuTent  diMm«e  and  ia  rarely  the  n^i^n It  of  aatlieuia.     FriedjwiGb'B 
ataxia  is  incurable.    It  can  only  be  tnrntcd  cyai|itofiiatJcaUy» 


iTRD  WITH  pnoomiaflnni  mncrLAn  wasting 


A  ntmbor  of  diaaiita  in  mfanry  ind  ekildbood  aiw  accoaBpanied 
muaettlar  waatinic.    Thia  may  be  aecoodary  to  disturbancea  nf  nutri- 
to  aomo  ehn^tue  infeetion  or  it  may  rmlt  from  disufle*    Waaliaf 
aba  pfiaent  with  organic  dtseasca  of  the  nervoua  syalem^  pafticulariy 
the  reeult  of  some  acute  kmoo  anrh  aa  puliomyrlitis.  and  aim  wiUi 
!ironic  crippUiig  diaoaaei  audi  ai  ipaitic  paraplegia,  rhronir  nieiiingi- 
'tia,  etc.    But  there  ia  a  group  of  diaeaaea  in  infani7  and  childhood  tliat 
ia  diaracterized  chiefly  by  prognwitve  roitatnttar  wasting  with  grrat 
They  develop  iniiidiouiily  and  with  but  few  exuepUona  progreaa 
aptedly  to  a  fatal  termination.    They  are  of  great  rhronirtty 
dd  are  prartically  incuimble.     Many  ah<iw  a  marked  hereditary  ten* 
Of  th^'ae  dijii«ai!ia,  there  are  a  number  of  more  nt  \rm  rliear  rut 
that  may  lie  reeognisnl  clinicwlly  and  patltolofrkmlly.    There  are« 
vevi*r,  Tery  many  tuaea  that  patbologMlly,  aa  well  aa  elinimlly*  have 
charmctcrtilict  ct  two  or  even  more  typea.     Fur  thia  rf«aoii»  it  baa 
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i|iMl  MwBmiar  ilivfhj^ — The  ffpiiul  forms  i 
bond-  Chronic  hmSmr  fmiMijm  mud  the  Jr«»-Z>«c 
stfOfiltjr  ant »  rare  «t  ibU  mg^  wkU^  ^  little  impc 
Tht  oOcr  tjpt  cif  iKQtiml  simphj  ir  j.      as  been  dee 

T*«  Werdtti^^lToffmanm  Tfpe. — Tbi?  dkease  is  i 
seteril  C!hjldreii  m  s  familj  may  he  aifeeted  and 
ifuml  fbrrjuj^li  tvti  or  three  geDeration^.  It  is  not 
only  twenty  rtr  tbirtir  eftM*«  in  aJI  have  been  rep 
i^rlj,  tipittlJT  toward  the  end  of  the  firet  year.  A  w 
ari'l  b«c!|c  drv^'Iupi  in  a  irhild  lliat  iip  to  that  tin 
t  p     lliifi  weakiii'^  exteodji  so  a.^  to  inTolTt 

i         atid.  I'Veiitually,  the  arnie  and  thighs.    The 
ire       1^       solved  late  in  the  disease,  and  the  hz 
al  1*  is  markf?*!  atrophy  of  the  muscles, 

and  <«hiiiilderK.     Tlie  nineties  show  at 
ant?  there  IS  alwayji  lo«8  of  dc«p  and  gei 
f«  i#  a  grmi  diminution  in  response 
lis.     llie  mimlea  of  tlie  face  usu 
f  unugual.    Speech  is  nom 
A  ,       rnf*  end.    There  jg  no  interfe 
The   [)n)^'n'ss  of   Uif  discnsc   is  quite   rapi<1.     Deal 
two  or  IhrcM'   years,   froni  respiratory   involvement 
'l\w.  loeali/alion  of  th(?  chief  niuseiihir  paresis  and  , 
and  nhonlder  /girdles,  the   pro^^ressive  charaeter  of 
relention   of  a  clear   mentality,  distin^nii^h   it   froi 
with  which  it    is  hkely  to  i)e  confounded  whicli  ar 
coni^'ciiita,   |)oliomye]ilis,   pr()^rressive  neural  and  ni 
amaurotic  idiocy. 

The  patholo^n'cal  chan^^'s  are  clearly  marked. 
of  th(!  Hpinal  cord,  with  de«^^'nerat ion  of  the  cells  i 
throu^diout    its   whoh;   exteid    from   the    me(lulla   t 
Secon(hiry   to  this   is  a  de«reneration   of  the  anteri 
aud   of  the  motor   nerves,   with   ^n*eat   atrophy   of 
are  no  chan;^M\s  in  the  |)yramidal  tracts. 

Th(»  pro«j^ress  of  the  disease  is  ra])id.  It  is  un 
remission  and  the  outlook  is  hoi)eless.     No  treatme 
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Heural  Mutcular  Atrophy.— Th<?  fiUttncrc  of  a  form  of  mu^euliir 
atro|iliy  (ie|H*iuli*iit  upaa  prlitmry  ilmfigftt  iti  tite  fuTiplirml  n4*rve9  in 
tU'nffil  hy  nmny  author**.  VVr  have  retaiiieti  8iirh  a  t  lajit^ifit-atioti  for 
thf  n^aitoiig  that  in  the  [icroiiral  tyin*  of  tnUMular  atruphy  tht*n»  are 
frequently  jscvere  lif^ions  m  the  iiervea,  tliat  the  t?pe  i*  iTPQerally  elmrl? 
markt>d,  ami  that  th«*  rliKfrnKe  ninis  a  murh  more  brtiiicu  eoume  UiaJi 
auj  of  the  other  fornix  of  itiUKcuIar  atrophy. 

Peroneal  Tpp^.  (Cltarmt,  Marii%  Toi'tk) — Thb  form  of  mtisnilmr 
atrophy  exiubibt  an  itiark*'*]  familial  ti'iMlt»r»iM»»!i  an  any  other  knoim 
cliAeoise.  Kiamples  of  it  have  l>een  titrt  with  in  five  p*neratioru  and 
it  ia  a^lclom  (HinHnorl  to  oni^  niemWr  of  a  gi'neratioti.  Hi*rringhatn  haa 
reeorclcnl  a  family  in  whith  2(\  memU'rii  hail  bc^^n  afni4'ti*«l  with  the 
(liK*aiie.  The  on^ct  i*  generally  after  ihe  nixth  ytur.  U  beguut  »Iowly 
and  nymmetrieally  in  the  diital  fiarlB  of  the  extremtttea,  uatially  the 
leg«.  The  eitti'njMir  hm^i^  Imllnt  ih  and  the  r3iti*n*iir  Inngna  iliptonitn 
and  the  tibtalni  antic ug  are  ui«ually  the  iirnt  mu^lea  to  wagte;  afterward 
the  peroneal  group.  The  hxulization  of  the  muacalar  weakom  caoan 
inability  to  flex  the  ^>ot,  whiih  hanp  dowii,  eaiwini;  an  impetlitiietit  to 
walking*  To  ovenx>itie  tlie  impetliment  the  knvm  niuat  im  markeilly 
flejieil,  which  eauik^  the  ^Vtepptng"  initt.  Ilouhle  rltih  fcMsl  in  the 
pociition  of  equino-vmnts,  often  re^ult.^  from  nnoppoivil  tntiaeidar  aclioQ 
and  from  attrmptjs  tJi  walk.  On  thi^  acxtitint  many  «if  th«  raaei  Aivt 
come  to  tlie  attention  of  ortttopedir  aiirgetin*.  It  U  uncoBuntin  for 
the  diaeaae  to  Wgm  in  the  handit,  but  im^Um^ef  of  utieb  a  moik  of 
cmnet  have  beni  n^iHirtwl.  The  atn^hy  tlieti  affivta  the  ^mall  nta^cka  of 
tlie  handfi.  An  the  dineaiie  progr^^Mct  the  h*^  and  fiireanna  grmdoally 
bceotne  involvcnj  btit  the  thighs  ami  up{ier  amui  n^inain  free.  Tberv  b 
no  hypertrophy  of  miuch**  or  p*i'ttik>-bypeTtrophy.  There  may  or  may 
not  W  fibrillary  iwttrhing  of  the  mtiMlen.  Si*nfiatiiin  may  be  nantial 
or  tliere  may  bo  i^mpUint  of  panstlhrKta,  ur  of  friilinga  of  boat  and 
eoM.  Shooting  iiainn  may  be  felt  but  ihe  pain  it  npe%*er  rery  perere 
and  ia  freffiieiitly  entindy  ati*rnt  C  otitrid  of  the  bkd^Wr  aJtd  rpetum 
ti  eompltfte.  There  tn  a  dimtnntioa  cif  reapooia  to  th«  famdie  and  alao 
galimnir  c-urretita  in  the  affected  mtim^b^  and  in  eertain  tnatancoa  thla 
may  obtain  in  nmaeka  wbirli  arv  apparently  normal 

The  coume  it  an  exer^  lnw  ime  and  usually  oot  ratitimaondy 

pnnrreaaiTe.  In  thia  rtgarn  <i  >i«M«tn  greatly  fttmi  tlie  allied  eondillooi.. 
There  may  be  remwkiiia  of  ii»oh  Imgth  that  cure  may  be  aaid  to  hate 
i^tmnvd.  Tlie  diicaae  aeldftm  n«iilta  tci  dirath  and  many  patienta  lite 
an  aettfe,  ielf*aii|ip(irting  life  for  yeaim.  A  returu  uf  the  atfiviied 
imrta  to  a  normal  ronditton  ia  tmpoiiflile  afno  though  eonpkto  anvwl 
nay  lake  place. 

The  Dcrvei  io  the  peroneal  type  of  mtt«*tilar  atrophy  are  ahifi-^i 


mi 
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oln^i  tiie  iOAl  of  A  iBftrked  tntentitml  grovtli. 
nrttnl  ckm^  b  m  icprw^mUun  of  the  pcMtmiir  i 
mn4  M  imrkt^l  mtropbj  of  tkt  iniadei  ImrdiTed.    I 
allied    di9mM^  exaeptiom  mtj  be   foiiiid   in  m 
fttioii  lo  the  cortl  and  mo^eksi  anul  an  almfitt  eon 


Ko  known  iTeatment  arrefle  Uie  pfospotb  of  the 
mtail^  and  hmHiM  maj  memgt  in  retaining  musealt 
fWidie  treatment  (tenototnr,  bTac«8»  ete-)  h  of  mark 
thi*  abitity  to  iralk* 

Mitieiilai  Byitropluea-— There  are  r^rtain  veil 
fqpifd  to  the  mtucolar  djitrophi^.  The  changes 
rooades.  Th£^  am  not  dependent  upon  teiond  of  tl 
ef^en  though  iecoodaiy  degenerations  maj  be  preaen 
While  isolated  caees  are  here  and  thefe  eowuntered,  t 
Wte  family  diBm»m.  They  affect  boys  father  more  oft 
it  ia  that  determines  the  progr^siTe  wafting  of  the 
known.  It  apj>i!4irg  to  be  an  inherent  weakness  of  t 
an  inability  of  the  mn^lef  to  earn'  on  the  fight 
fail  to  wunive  ii£  various  parts  of  the  nenous  syitei 

ITie  lesions  o!  mu^nlaF  dystrophy  are  essen 
nutttcr  what  the  tjite.  1  he  ijidividual  mugck  fibers 
round  ini^tead  of  polygonal  and  erentually  they  di 
sareolemma  sheath,  with  greatly  inereased  nuclei, 
may  actually  hypertrophy  to  several  times  the  size 
hut  this  is  only  a  temporary  proc«?ss-  Eventually  th 
ahare  in  the  general  atrophy,  Heplacement  of  t 
f'onneftive  tissue  occurs  as  tlio  atropliy  irm^s  on,  and 
muscular  atrophy  a  deposition  of  fat  takes  ]»lace  i 
may  lar^^ely  compensate  in  amount  for  tlie  atropl 
substance  so  that  the  diminution  in  size  of  the  whole 
gradual.  This  deposition  of  fat  may  even  he  ex( 
pseudo-hypertrophy  is  caused.  Tpon  the  relative  j 
cular  tissue,  connective  tissue  and  fat,  (lej)ends  th 
muscles  as  a  whole.  They  are  li^diler  in  cohjr  than  i 
yellow  and  soft.  Eventually,  the  fat  hir^ely  disap 
fibrous  and  contracted  strands  of  connective  tissue  n 

Pstmdo-J] yjK'rlritjiiiic    lUirnhjsis. — This    is    the 
best-known   variety  of  the   inusciihir  dystro})hies. 
rule  come  on  early  in  childhood,  nearly  ahvavs  hv 
and  (^^enerally  between  the  second  and  seventh.     T 
relate  to  a  <^M'neral   weakness  of  the  lo\\('r  exlrenn'l 
f)anied   by   a   marked   increase   in   the  size  of  certa 
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^UMialiy  those  of  the  calvet^,  but  iiomctimei  tnori^  of  ih«  thigha  or  the 
rititeal  nrgion^.  Thi^  c*jilAr|rt*inent  nmy  alTef't  Almoul  any  tnttac*ylar  group 
llf  the  lower  eilremity.  ChilHren  walk  unMraflily^  and  fall  very  «Mily. 
ticy  have  ^[MTial  clifTlcuUy  in  ri»»g  from  tht*  Ooor  and  iu  mouutMig 
fltaira.  The  method  of  riaiiy^  in  well-advaticed  cmaet  ia  quite  chafaetos 
istir;  the  pntient  lifU  hl«  IkmIv  until  he 
touchen  the  floor  oidy  with  the  hauda 
tid  feet ;  theu  he  proceedi  to  **cliiiih  ap 
himself"  by  putiiii^^  fin*t  one  hand  upon 
the  koee^  and  then  the  other.  fH'adually 
moving  bj«  hands  higher  and  higher  up 
the  thighi»  until  the  erect  poaition  u  at- 
tained. This  is  seen  in  many  of  the 
^M»vs^  hut  not  in  all 

Hoat  of  theae  palienta  exhibit,  while 
standing*  a  markeil  degree  of  luDibar 
lordoniit,  due  to  the  weaknoas  of  Uie  ex- 
tenaors  of  the  hip  and  later  of  the  laua- 
clea  of  the  back.  They  utand  with  their 
ahoaldert  far  back.  Thitt  i»  well  nhown 
in  Fig.  197.  The  patient  may  be  ao 
weak  upon  hla  liga  titat  the  alighti^* 
touch  will  eaoae  him  to  fall,  e?en  wir 
hit  apparently  immeofe  muacular  derd- 
opmrnt  The  wnall  roiwele*  are  gener- 
ally weaker  than  those  which  are  en- 
larged* 


With  the 
musclea  of  the 
come  involved. 
at   oDoe,  othera 


of   ihr   t|»MU-r.    th*' 

and  hhouliltTp  U*- 
of  theae  atrophy 
may  exhibit   paciido- 


hypertjQiihy  for  a   time.     The   infra* 

ipiuatua  ia  the  moat  fraquaiittjr  enlargedt 
the  iapraaptnatnt  and  the  deltoid* 
pectorala  and  latiaaimtta  dorai  are 

never  enUrgcd  but  are  generally  marked* 

lywaated.   The  veakoeaa  (^  the  aboiilda 

mvaelei  makes  the  chaiaeterialfe  dtSW 

enlt;  in  picking  the  diild  np  hf  grifping  htm  nniler  the  arms,    lln-r 
If'  ugh  the  handa*    Hie  rbomboida  and  the  leiralar  aapdaa  acnp^ 

fit  biceipa  and  the  Iricepa  gmdnally  are  inndfed,  and  Liter  in  the 

df«i*a«e  there  ia  stieh  markeil  atmphy  with  eoneafMioding  weakneaa  ol  all 

the  affedcd  ffiMipa  that  the  patient  may  be  imaUe  to  wmlk  nr  a f«n  ataad» 
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and  is  absolutely  helpless  with  the  exception  of  the 
The  knee-jerk  is  at  first  normal,  but  gradually  din 
fioally  lost.  The  elect neal  reactions  are  normal  un 
occurs,  when  there  is  a  lessened  response  to  faradism 
never  the  reaction  of  degeneration.  There  are  no  fib: 
and  no  sensory  disturbances.  The  progress  of  the 
slow,  and  sometimes  irregular.  It  is  often  more  rapid 
and  slower  after  puberty.  Many  of  these  children, 
bright,  are  distinctly  below  the  average  for  their  ag 

The  prognosis  is  grave,  most  patients  dying  h 
years.  Death  seldom  results  from  the  disease  \t&e. 
some  intercurrent  disease,  especially  of  the  lungs,  1> 
to  stay  the  course  of  muscular  dystrophy.  The  diagnc 
from  the  apparent  h>T>ertrophy  and  actual  weakne 
groups.    The  disease  is  incurable. 

The  Juvenile  Form  of  Miimcuhir  Atrophi/   (Erl 
much  less  frequent  than  the  form  just  described 
somewhat  later  in  life,  between  the  tenth  and  six 
characterized  by  progressive  wasting  of  certain  mu 
cially  those  about  the  shoulders  and  pelvis,  and  h 
groups.    Of  the  shoulder  and  upper  extremity,  the 
the  pectorals,  the  trapezius,  the  latissimus  dorsi,  the 
dei,  the  muscles  of  the  upi>er  arm  and  the  subscap 
infraspinatus  and  supraspinatus  for  a  long  time 
hypertrophied.    The  hand  and  forearm  are  not  inv 
extremity,  the  musclct^  of  the  pelvis,  thighs,  and 
alTected,  while  those  of  tiie  leg  and  fw)t  escaj)e  unti 
Weakness  and  atrophy  of  the  muscles  of  the  ha- 
great  severity.     In  this  disease  there  are  no  fihrdl 
reaction   of  degeneration .   and   no   sensory   disturl 
and  result  of  this  form  are  essentially  the  same 
variety.     It  is   imw   regarded   as   the  same   disease 
only  difference  being  that  of  localization.     In  the 
ferentiation  may  he  impossible  and  mixed  rases  th 
the    beginning    the    predominant    characteristics 
encountered. 

Landouzii-Dejerine  Type. ~Jn  this,  wasting  h( 
of  the  face;  the  lips  are  thickened  and  weakcne 
firmly  closed,  but  all  the  reat  of  the  facial  muscle 
j)hicd,  giving  a  peculiar  expression  to  the  mouth 
mouth.''  Speech  may  be  greatly  interfered  with 
mastication  and  deglutition  are  not  affected,  Th 
tiate  the  disease  from  bulbar  paralysis.    Later,  th 
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the  shoulders  and  anus,  but  does  not  involve  the  f>upraspinalu8  or 
infraHpinatuSy  or  the  flexorn  of  the  hand  and  fon^ann.  This  ty|)e  is 
sometimes  described  as  In^^innin^  in  the  shoulders,  or  ev«>n  in  the  lepc 
The  description  therefore  corresixinds  to  the  juvenile  f(»rm  of  Krb, 
with  the  addition  of  the  facial  symptoms,  and  it  is  undoubte^lly  a  variety 
of  the  same  disease. 

CONGENITAL  MYATONIA 
(Congenital  AmyoioniQ'-OppenMrim'a  D%»fa»e) 

This  disease  was  first  dewrilKMl  by  ()p|HMiheim  in  IIMM).  Its  i-ause 
i*^  unknown.  The  symptoms  are  usually  noti(*e<l  in  the  early  months, 
sometimes  very  s4K)n  after  birth.  In  some  4iist»s  it  bus  Uvn  observer! 
even  during  pregnan<*y  that  fetal  movements  were  h'ss  viptntus  than 
usual.  There  is  a  general  flaccid  paralysis.  That  of  the  lower  cxtn^mities 
is  usually  complete;  but  in  the  up|HT  extn*niitii>s  feeble  movements  of 
hands  or  arms  nmy  l>e  pres(>nt.  The  interctistal  muschnt  and  those  of 
the  niH-k  are  usually  but  not  always  involv^nl.  The  diaphragm  and 
all  the  muscles  supplitnl  by  the  cranial  nerves  escape.  There  is  no 
iM'ular  or  facial  |>aralysis. 

In  the  well-mark(>d  cases  the  child  lies  completely  helpless  and 
motionless;  the  kntH'  jerks  are  al»sent ;  but  w^nsation  is  not  afTe(*ted  and 
tln»  mentality  is  nornml.  The  elet-trical  n*actions  are  fwble  or  even 
may  Im»  ab^^nt.  Owing  to  involvement  of  the  intercostals  the  respira- 
tion is  usually  lalM>red,  {lanting  and  diaphragnutic  in  character. 
S^H-retions  accumulate  in  the  pliarynx  and  air  passages  and  choking 
attacks  oft(*n  <H-<*ur.  Tht«se  nuiy  n*sult  in  fatal  asphyxia.  (»r  in  aspira- 
tion pneumonia.  The  pulse  is  normal  and  regular.  There  are  appar- 
ently no  subj«Htive  symptc»ms.  The  iiifants  are  usually  well  nourished 
and  may  even  U»  very  fat.  In  those  who  live  for  S€»veral  months  or 
yt^rs  the  intelligence  is  appan^ntly  normal  and  contnd  over  the  sphini^ 
tiTs  complete.  I)eformiti«»s  of  the  chest  an*  often  pHwluceil  as  a  conae* 
quenc«»  of  the  fiaralysis  of  the  respiratory  muscU^s. 

Kcsidi^s  the  nuirkiMl  form  of  the  dis4'ase.  to  which  the  alxtve  des<Tiption 
refers,  it  is  now  nHtigniztN]  that  myatonia  may  cMHur  in  all  degnH*s  of 
si'Vfrity.  In  the  mibl  form  then*  may  U*  only  wry  great  weakness  and 
atony  of  the  mus4b>s.  The  ability  to  hold  up  the  h<*ad  or  to  walk  may 
then  Im*  greatly  delaye«l  though  the  intelligiMKt*  may  In>  quite  normal. 
Thes4»  cas4's  an*  often  ct)nfi»undeil  with  rirkets;  but  the  weakness  in 
niNutonia  is  {HTinanent.  Owing  to  the  gn*ater  involvement  of  s<ime  mus- 
cular gnaips.  (i»ntratti«»ns  of  op|M>sing  gn»u|>s  may  <Mvur.  This  may 
lead  to  i>«»nfusion  with  [M>Iiomyelitis.     The  milder  forms  of  mTatooia 
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may  be  readily  overlooked  and  may  cause  but  little  interference  with 
function.  Between  these  and  the  severe  forms  of  the  disease  there  m 
seen  all  degrees  of  muscular  weakness. 

The  lesions  are  chiefly  in  the  muscles,  which  show  great  ttrophj 
and  degeneration.  They  may  waste  to  fibrous  cords  or  may  largdj  be 
replaced  by  connective  tissue  and  fat.  In  several  of  the  eases  the  cdb 
of  the  anterior  horns  of  the  cord  have  been  found  reduced  in  Dumber, 
sometimes  almost  absent,  and  the  anterior  nerve  roots  atrophic  Tk 
brain  is  normal.  The  nervous  lesions  are  to  be  regarded  as  a  failure  d 
development  rather  than  a  degeneration.  It  is  believed  by  some  tbii 
they  are  the  primary  condition,  the  lack  of  muscular  development  bong 
the  result  of  deficient  innervation. 

Many  of  these  infants  suffering  from  this  disease  die  in  the  fint 
year,  most  frequently  from  bronchopneumonia  to  which  they  are  esjw- 
cially  predisposed  by  reason  of  the  condition  of  the  respiratory  musdc^ 
The  duration  of  the  mild  forms  of  the  disease  is  indefinite.  We  have 
seen  a  few  older  children  and  young  adults  with  this  form  of  the  diseiR. 
In  some  cases  a  slight  improvement  has  taken  place ;  but  no  cures  htw 
been  reported.  The  condition  is  not  infiuenced  by  treatment.  The  di^ 
ease  usually  either  remains  stationary  or  very  slowly  progresses,  the  cliiH 
dying  of  some  intercurrent  disease. 


CHAPTER  V 

DISEASES  OF  THE  PERIPHERAL  NERVES 

MULTIPLE  NEURITIS 

Under  the  term  multiple  neuritis  are  included  those  cases  in  whid 
several,  nerves  are  involved  in  an  inflammatory  process,  which  may  it 
times  be  general.  In  its  distribution  multiple  neuritis  is  usually  sym- 
metrical, but  it  is  not  necessarily  so. 

Etiology. — The  chief  cause  of  multiple  neuritis  in  children  is  dipk- 
theria,  although  it  is  occasionally  scon  after  other  infectious  diseases, 
especially  malaria,  typhoid  or  scarlet  fever,  measles,  and  mumps.  In 
diphtheria  the  inflammation  is  due  to  the  dWevt  action  of  the  toxins 
upon  the  nerve  structures,  since  it  can  be  induced  in  animals  by  injecting 
toxins  into  the  circulation.  There  is  little  doubt  that  in  all  infections 
diseases  the  inflammation  is  excited  in  a  similar  way.  The  metallic 
poisons,  lead  and  arsenic,  are  rarely  the  cause  of  multiple  neuritis  in 
early  life,  and  the  same  is  true  of  alcohol,  although  a  marked  case  from 
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n^SlS^iii^»f!nif  muhr  uur  i»lHt-r%ntion  in  a  i  Inld  t*u\\  ihn»-  M-ntu 
old.'  I^i^tl)'.  th*-*ri*  an*  <as<»*4  ia  whiili  the  vauae  aH^i::ijtii  >>  -implv 
expoKure  to  cKilil^thow  rbiwrcl  ai$  rlieuiiiatic. 

Letioni, — ^ Almost  any  ncrveg  in  the  \mdy  may  b<*  iiiT«.  r.^i,  nIth<Hjj^'h 
the  fJidribuliun  varirs  minivwhat  with  thi*  eani^  of  iho  iIihum.  1  h«' 
tniiset]lo*sipini1  ami  the  attt4*ri(»r  tibirnl  nerv#^  are  mmi  friKjuctitly  in 
volvt'tl,  but  the  inflanunation  may  afTe* t  any  of  the  npinal  nervc«,  imhid- 
iiig  the  phrenir,  antl  Oftiitfionafly  Ihi!  iranial  nent*j*»  i«fiet*i&lly  Uie  pnm- 
mtigm^'tric.  bypojeloii^U  tx*ulomiitor,  iinil  alMJucrtiiL  Hevi^rml  itiinet  iti 
ditferent  parti;  at  the  Uxly  arc  usually  affprted,  the  leaion  being  in  most 
cases  symmetrieaL 

The  alTcK^ted  nenre  h  aoroetimea  ret]  and  «wotloiu  owing  to  aimt* 
eo!i^^*$ti(»n  and  cHlrtim  i>r  to  a  tiiHin  e^iuilation*    In  other  v^m^  thi' 

ehan^ifis^  are  aImo4  entindy  t.i  ^. ,.  ;ati\e.  The  mimTowtifn'  f*b(»wj»  lb** 
chan^oft  sometimeti  to  l>e  ehiefly  interstitial  and  ionietimea  ehielty  |«arfii 
c  hymatmix.  There  in  an  eiiudation  of  rcll*  into  ihc  ^hi*ath,  l>eti*e«»n  tb 
Dheath  and  the  nerve  fil^em,  and  even  littween  the  nerve  fibi*r*  thrmj^>lvr- 
The  myelin  breaks  up  into  (^nalefi^  ami  in  placra  may  ttimpletely  tli^ 
ap|N*ar.  llie  late  changi^  an>  U>o*ct  of  fuhaeute  €»r  ebnmir  drgi-in-raticir 
of  the  nerve  libera. 

With  thene  rhangen  in  tlie  ner\*«*«  therv  are  aam>ctatt*d,  in  Mtmn*  imm- 
inflammatory  and   degenerative  changes  in  the  ganglion  eelU  of  tin* 
apiiial  cordy  althongh  they  are  much  teaa  severe  than  an?  the  laaiima  in 


*Thia  eaaa  waa  id  many  reiiwcta  a  rvmaikable  ana.  Hie  hof 
ami^M  a  ilMailtcr  oontaiiiitif  Iwetw  omuxa  of  vhiaky,  bm  aloMat  iinfliadiaMjf 
rmitiiH  the  icn*fitrr  part  uf  it.  Ut  aooa  alter  ibowad  the  i 
intuitKTiliuii,  ami  in  a  few  houn  becmme  eootatoaPt  in  iriudi 
timiad  far  iwthm  bcNmi  After  thin  be  aradually  loa  pomm^  In  bii  kp^  aftd  at 
tha  imd  of  a  week  waa  unable  to  waJk  at  nil.  Re  h»il  omtrvMott^  aii4  albif  Ihii 
tbef«  <lrveli}prd  the  iMial  ^ympUKtm  of  ninuninti*  at  tbr  rtiiiTPuijr,  with  itliieb 
be  wan  aiiuittted  to  the  Babin'  Boapiltal,  ihiw  wrckn  •fler  ilrtnkina  Uie  whwlty 
Tbe  child  waa  then  ttneooaeiaui  and  there  waa  pf^oeat  tneofiiplrtj*  pAnUyaaa,  af 
feetiat  all  four  extivfuillaa,  with  ani'ithiaia  of  iha  anot,  Tlie  aelttv  taflainaia- 
lory  qmifHoina  eoothnied  for  aix  wadea  hNHicr,  4mim  vbicb  tina  then  arere 
tvpaaled  ooavukiona.  oamliiiioiia  atupor.  frvor*  padualty 
maHbod  atrophy,  lo«  of  roflaiea,  and  nfial  diiitioiitian  in  lhf> 
of  aU  tha  fwmlyaMl  mitfclaa:  io  the  thiaH  loll  N.  aal  abdoataaal  mmOm  than 
wmtm  no  nofiiiOMa  to  a  atroog  aurrml,  but  ihtvi^  wm  oowliefw  Iha  tvaetaaa  of 
dranncfmiiaa,  Tb#  child  waa  at  dealh'i  door  for  thfva  or  four  worioL  Hferw 
oioqIIm  allia'  iha  attach  the  fin4  aiana  of  uaproi^fwmemt  wvre  obwfrwi  la  tha 

f#efahfml  ^raiplana  Miorlly  aflerwatd  be  be^ia  to  urn  hia  baada,  aoil  at  thp 
mod  of  iia  waaia  bo  waa  walkiai  aktia  aad  taUnoi  httfy.  Tha  iiaiaotianaatt  w&* 
vny  raiad,  aod  aight  wi<fca  iraoi  tha  dal«  of  tha  fiiai  rbami  for  iha  better*  aii*i 

l^fiva  montha  flora  Iha  tiiare  of  tahti^  the  wbadiy.  ha  waa  aa  wtll  m  rttr     Tli* 
ngnnwii  waa  imiltiiifa*  alroholie  aeiintw^  with  a  eoavvtsty  laotaaiiw     f  Kia   13ft 
if  fnua  a  pht^iacrapli  Ulen  white  the  fyiiiploOM  wrrv  at  thco-  be«ht 
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the  ntTVf8.     However,  they  were  once  regarded  as   i\w  rxyui 
some  of  these  cases,  parti*  u la rij  of  diphtheritic  paraljeb. 

Symptoms. — The  onset  of  nmltiple  neuritis  is  in  most  cases  a  gmloil  j 
one,    it   being   us?iially   from   two    to   four    weeks    before    the    ; 
reaches  its  height.     Very  exceptionally  the  onset  may  be  abrn. 
fever,  and  marked  paralysis  in  a  few  days.     It  is  characteristic  of  tiliij 
disease  that  lioth  motor  and  sensory  symptoms  are  present,  and  that  thn 
are  the  same  in  their  distribution.    The  symptoms  are  usually  syituact* 
ricah    There  is  first  noticed  a  general  weakness  in  the  afl^ected  moKki,! 
which  slowly  increases  to  complete  paralysis.     As  the  extendor 
of  the  hands  and  feet  are  apt  to  he  afTected,  there  are  wnstnlrop 
foot-drop  (Fig.  128),    The  paralysis  may  begin  in  the  feet  and 


Fig,  128. — Alcoholic  Neurttib,  bbowino  Characteristic  Droppikq  or  tw» 
Thin  tRinutioti  of  the  lower  eittremitie!^  was  niaiutatiKHi  for  over  a  tnojiLb.     Boy  I 
years  old. 

and  gradually  extend  until  it  involves  not  only  the  four  exiremitica,' 
even  tlie  muscles  of  the  trunk  and  the  neck,  although  this  is  rare- 
child  may  then  be  absolutely  helpless,  unable  to  sit  up,  or  even  to  sup; 
his  head.  In  such  cases  the  bead  seems  loosely  attached  to  the  bcMJ/piii 
rolls  about  on  the  shoulders  like  a  bull.  Weakness  of  the  spinal  f\ 
leads  to  deformities  (Fig.  12d)  which  may  be  mistaken  for  Pott' 
disease,  even  by  experienced  observers.  In  most  of  the  muscular  groa] 
the  paralysis  is  incomplete.  The  symptoms  which  relate  to  the  phmn#^ 
and  the  cranial  nerves  will  be  described  with  Diphtheritic  Paralysis,  for 
they  are  rarely  seen  in  any  other  form.  Tt  is  characteristic  of  muUip^* 
neuritis  that  the  bladder  and  rectum  escape. 

The  sensory  symptoms  are  marked  only  in  the  early  stage  of  th« 
disease,  while  tlie  paralysis  is  increasing;  they  improve  so  much  won' 
rapidly  than  the  motor  symptoms,  that  they  may  be  altogether  wajiUni 
at  the  time  that  tlie  paralysis  is  at  its  height.  In  some  cases  they  art 
so  slight  as  to  be  overlooked.     There  is  usually  pain  along  the  cinsiw 
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Of  ttie  affertcnl  nrrrcp*  whuh  is*  j^liarp  and  neuralgn-  rri  rharai  t«T,  ant] 
jitt*nenil]y  a^^tHiuttHl  with  aciitt*  U*n<lt'riu>i<  of  the  nerve  trunk?^  and  of 
the  niui»cli*8.  Often  there  ii  a  general  hyperesthesiia  in  the  mrly  part 
of  the  nttark,  fullnweil  by  partial  an«'*the?iia.     The  -  -  i»f  toueh, 

I>aiti»  temperature,  auil  the  muNeiilar  seii^»  are  all  aU  u      ^-^iiy  affcrtrd^ 

Ataxia  is  not  unaimmon,  and  may 
baa  more  etriking  jiynipti>m  than  th*   - 
of  poirtn'.   All  Uic  reflexes  are  diniim!  l  : 
or  lo«t,  especially  the  knct^jerk,  a»  the 
hgB  are  usually  most  affected,     Siime- 
timaft,     particularly     after     diphthi'n>v, 
thera  in  losa  of  the  knee-jerk,  when  t(    ^ 
ia  no  other  iyinptom  of  neuriti§.    In 
»ven>    caiwpa    niutK'ular    fr^innr    in    in 
queiitly  prei*eiit 

Atrophy  ib  a  promt neia  rfyiuptom  of 
iieurttiK,  and  it  in  evident  early  in   th*' 
di^aiie,  often  heinis:  quite  aa  rapid  as  in 
poliomyelitift*     The  electrical    react ioni^ 
nni  filtered — every  grade  4if  ri*dijction  in 
the  responses  lietng  MM*n»  fmm  a  alight 
ditninutton  in  the  rmctior) 
to  the  complete  reaction  nf  < 
Vaaoniotor  symptonts,  nuch 
the  affiH  tcMj  partm  gloiiiiieas  of  i 
etc.,    are    often    preiient      Dei-nu-w.- 
from  muficular  contraction  occur  early; 
tliey  may  Ijc  nevere,  and  in  i»oroe  rai**- 
permanent. 

Coone   and   Pro|^oiii*^Tbe   inttiiil 
eciunte  of  the  diii'a«e  i»  for  the  iJTBlpt 
gradually  to  increase  for  t^-  ^     - 
wceka  and  then  inipnove,  fin 
idty^  bat  more  often   alovly^  the   caae 
uaually  goinir  on  to  complete  recover;  in 
the  eotirae  of  a  few  monttu.    Exceptioii* 

ally  the  parmlyida  may  be  permanent  The  arn^ury  »ymptoaia  alwaya  db* 
appear  Morv  the  nsoUir  oect*  Multiple  neuritis  may  profe  fatal,  from 
paratym  of  the  heart  or  the  imitdea  of  reapinition.  or  death  may  be  doe 
to  ftf|ih3rtia  from  the  f-ntrmnce  of  footl  ur  foreign  bodice  into  tlie  air 

|i«af I ■.  oving  to  anertheM  uf  the  eptgloliia  and  pi\     '  '  '^ 

dm  of  dqriutition.    Death  iom^timea  folloan  fnmi  . 

inally  pomnoiiiA.    The  ekctriiml  reactions  art*  of  mtidi  prognnitic  vaina 
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in  rpjc^rd  to  the  perj^i^toucu  of  the  paralysis.  If  the  reartic 
tion  i,s  present  the  paralysis  is  certain  to  last  many  nioi 
muscles  are  sure  to  he  permanently  affected,  Wl^ere  th* 
diminution  in  tlie  farntlie  responses^  even  though  ai 
marked  atrophy,  cfmiplete  recovery  may  be  expected*  alth€ 
slow.  i 

Biagnosis. — The  diagnostic  features  of  multi|>le  neurii 
hi  nation  of  mi>tor  and  sensory  symptoms  with  the  same  cil 
occurrence  of  atrophy,  and  the  diminution  in  the  elecfct 
even  the  reaction  of  degeneration.  The  gradual  onset 
spread  distrilnition  of  the  paralysis  are  also  chararteristi 
extremities  arc  paralyzed,  it  is  altogether  the  most  probata 
if  to  this  is  added  paralysis  of  the  neck  and  spinal  inusdel 
is  almost  certain.  The  facts  that  the  paralysis  is  often  i 
that  it  involves  parts  distant  from  each  other,  are  8 
Neuritis  may  he  mistaken  f«ir  p<diomycl!tis,  for  Landry 
for  Pott's  paraplegia;  an  important  diagnostic  point  froi} 
tinned  is  tlie  condition  of  the  reflexes — being  greatly 
Pott's  paraplegia,  wliile  they  arc  diminished  or  loa 
neuritis. 

Treatment. — As  this  disease  tends  in  the  great  majo| 
spontaneous  recovery,  it  is  difhcult  to  estimate  the  value 
of  trcfllmeiit.  Causes,  such  as  lead,  arsenic,  alcohol,  and 
be  sought  and  removed  as  the  first  step.  During  tlie  acuti 
may  he  so  severe  as  to  require  relief,  which  is  best  aceon 
application  of  heat.  In  using  counter-irritation  niuch  ea 
for  troublesome  ulceration  may  follow.  After  the  acute  si 
or  at  the  end  of  three  or  four  wccks^  electricity  should  he  I 
being  used  if  the  muscles  resprnjd  to  a  moderate  ( urrent 
vanism.  This  should  be  continued  daily  until  rceovery 
much  used  in  these  ceases,  bnt  it  is  donljtful  whether  it  I 
influence,  although  as  a  tonic  it  is  valuable.  Other  ttmic 
quinin,  and  cod-liver  oih  should  also  be  given.  Massaj 
flcial.  The  special  treatment  of  cardiac  and  respiratory  | 
discussed  in  llic  fnlluwini'  article.  ^ 
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This  is  not  only  the  most  frequent  variety  of  multif 
it  has  some  jieculiaritics  which  make  a  separate  couf 
desiralde. 

Frequency.— According  to  the  statistics  of  various  o] 


) 


DIPHTHERITIC  PARALYSIS  «33 

818,  including  all  varii'tios,  <M-curM  after  diplitlirria  in  frtim  5  to  IT)  iht 
ivnt  of  the  caseH.  Sanm*  pvos  11  |M»r  ifiit  in  2A\^  i-asos;  I^'nnox 
Browne,  14  ptT  c»ent  in  1,<MM)  eauos  (in  neither  of  thesi*  ^nipH  did  the 
fmtients  re<*eive  antitoxin);  the  Re|H)rt  of  the  Colhitive  Inventipition 
by  the  Anieriean  IVdiatrie  S4K*iety,  S>.7  |M»r  eiMit  of  :i.:iS|  cam^h  whi<"h 
were  treatwl  l>y  antitoxin.  The  most  reeent  fi^iin^  are  those*  of  J.  I). 
KoIIeston.  He  encountenMl  some  form  of  imralysis  in  '20.7  jwr  wnt 
of  2,.S0()  (ti}H*s,  all  jK^rsonally  ohs4»rv<Ml  by  him. 

There  can  Im'  little  douht  that  f^unv  the  intr<Mlu(*ti<»n  of  treatment 
with  antitoxin  more  eaws  of  |N>st-<li|>htheriti('  imralysin  are  ohwrv«N| 
than  in  the  pre-antitoxin  <lavs.  The  undoul)te<l  explanation  of  the  fre- 
(pieney  with  which  ]mralysis  is  s«»n  after  antitoxin  trt*atm«>nt  is  that 
fuitients  now  live  l<m^  enough  to  develop  |»ara1ysis,  when  witlu»ut  anti- 
toxin the  same  patients  would  have  di<Hl  during  the  early  stap*  <if  the 
disease. 

Neuritis  is  mon*  likely  to  follow  s«»vere  than  mild  <'as<»s.  Its  iMtur- 
renci'  after  some  very  mild  attacks  shows  Imw  ^reat  is  the  sus<vptihility 
of  th«*  n<TVous  tissues  to  the  action  (»f  the  jwiison.  Hut  the  ^n^at  deter- 
mining factor  is  the  duration  of  the  action  of  unneutralizfMl  t(»xin  upon 
the  nerves.  The  fn»<juen<'y  of  neuritis  is  in  dinnt  relation  to  the 
length  of  time  e1ai>sin^  lM*fore  the  administration  of  antitoxin.  Kolles- 
ton*s  fi^rnres  u|Mm  this  {loint  are  illuminating.  When  antitoxin  was 
^'iven  on  the  first  day  of  the  dis4*aMs  ^J\  jxt  tvnt  of  the  <*ase»  9ul»se- 
quently  develofKMl  jmralysis;  on  the  s«»con«l  day.  1  L<»i>  per  cent;  on  the 
third  day,  iM.I  i>er  c<»nt ;  on  the  fourth  day,  2ri.9  |ht  <t»nt ;  on  the 
fifth  day.  ?<i.3  |X'r  i-ent :  on  the  sixth  day,  ?7.1  ptT  «vnt.  Xo  bi»lter 
pHNif  <if  th<*  pn>tection  of  the  nervous  system  hy  antitoxin  can  bt» 
addutvfl. 

Time  of  Occaxrence. — Ihirin^  the  s4Mond  week,  an<l  sometimes  even 
iliirin«;  tht*  latter  |»iirt  of  th«*  first  wtN'k,  the  <*arly  (laralysis  imi  urs,  usu- 
ally alTcctin;:  the  palat«*.  The  m«»st  fn»<|ucnt  and  nmst  charartcristic 
paraly«»i*i — that  alTc«tinj:  the  throat,  ey«»*«.  ext remit i«'s,  and  respiration — 
U'^riiis  at  a  later  iH*rio<l.  usually  nt»t  ln'fore  four  <»r  five  wt^i-k-*  after  the 
throat  has  chaired  off.  ami  sometimes  even  later  than  this. 

Extent  and  Diitribntion  of  the  Panlyiit.— Koss  ^n>es  the  following 
Matistics  of  171  c<»lhMtiHl  lasi-s  of  iliplitheriti<-  jmraly'ii>:  |ialati>  afTe«t<'«l 
ill  \'*^:  <>yes  in  77.  in  ."»!  of  whieh  the  musrlis  of  a«ii»mni4Hlation  wen* 
involv«»«l :  lower  extn^mities  in  11:$ ;  upfHT  extn*mities  in  <'»o:  trunk  or 
n«i  k  iti  *»S;  miiM  les  of  i*e>piration  in  M^,  In  the  177  ^-a^^^s  n*|iort4*<l 
hy  KoII«>ton  the  fmralysis  was  distributed  as  foHows:  (lalate,  :{:U  (71 
\n'T  cent) ;  riliary  nniM  b*s.  :i'M\  (.■»:<  jht  eent )  ;  extnixMular  mus4*h-ii,  HO 
(Is  |N>r  Milt):  pliar\ii\.  '>U*  (11  fier  rent):  iliaphniL^m.  1(»  (itj;  |^»r 
<rnt). 
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Symptoms. — In  the  great  majority  of  case*  the  tliioa 
usually  the  paralysis  U  first  notit*ed  there.  It  may  ij 
alone,  or  the  mu^les  of  the  pha^}^lx  or  larynx  in  additi 
of  the  extremities  or  of  the  eye  are  often  next  attacked 
there  may  also  be  involved  the  mus^-les  of  the  trunk  anc 
times  the  diaphragm.  Paralysis  of  the  throat  and  d 
guishe*?  diphtheritic  paralyi?is  from  other  forms  of  i 
Whatever  the  extent  or  situation  of  the  paralysis,  the  ki 
always  lost.  The  Fymptomfi  in  the  extremities  and  the  ti 
from  those  of  multiple  neuritis  from  other  causes,  Th 
shows  itself  by  a  nasal  voice  and  by  regurgitation  of  i 
nose,  Bometimes  by  dtllifulty  in  swallowing  or  by  the 
into  the  larynx,  owing  to  aneiithesia  of  the  epiglottis 
the  muscles  of  deglutition.  There  may  be  dithculty  i 
tongue  or  in  articulation.  Facial  paralyjjiis  is  rare.  0 
eye  tliere  is  most  frequently  seen  inability  to  reail,  owij 
the  muscles  of  accomnuxlation;  there  may  be  dilatatii 
rarely  strabismus  or  ptosis. 

Respiratory  paralysis  may  be  due  to  involvement  < 
the  intercostal  nerves,  more  frequently  the  former,  E; 
of  other  parts — the  tlirnat,  extTemities,  or  trunk — usual 
first  warning  is  generally  in  the  form  of  occasional  at 
sometimcB  accompanied  by  cough.  Gradually  these  a1 
frcfjucncy  and  severity.  The  voice  is  reduced  to  a 
dia]>bragm  is  usually  afTecttKl,  the  breathing  is  entire! 
respiratory  movements  arc  rapid,  but  irregular,  shallow 
There  is  cyanosis,  also  great  subjective  as  well  as  o 
The  anxiety,  distress,  and  afjprehension  of  the  patioj 
terrible.  Tberc  is  a  constant  dread  of  impending  suf 
respiratory  movements  are  continued  only  by  the  f 
elTorts,  otherwise  Ihcy  wouhl  cease  altogether.  After  * 
severe  sy njptoms  may  subside,  Ui  return  after  a  shor 
may  be  several  such  attat  ks  during  two  or  three  days, 
death  seems  imminent.  Unfortunately,  this  is  the  moe 
nutioiu  Of  thirty-tliree  such  cases  collected  by  Ross, 
ered.  Associated  with  these  respiratory  symptoms  other 
There  may  be  attacks  of  alulominal  pain,  vomiting,  ai 
the  heart's  action — usually  an  irregular  or  intermitt 
may  be  either  unnaturally  slow  or  very  rapid:  In  mar 
continues  to  beat  normally,  even  though  the  respira 
disturbed. 

The  premonitory  symptoms  of  cardiac  paralysis  ar 
iuterrnittent  pulse,  often  slow,  but  becoming  very  rap 
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sligbteit  cxertioru  It  i^  always  weak  and  ttinipretfilile.  Ilie  fiml  aoand 
of  the  heart  U  feeble  ami  may  be  redupUcmtecL  Heart  block,  the  dim»' 
mK*mliou  of  ourirulor  aiul  ^«*iitri<'ular  n»titraition.  hiw  Ihi'ii  n*jM»rttHL 
As  th^  sytaptuiiui  iucreane  there  is  marked  ]iallur,  culdnea^A  of  the  ex* 
trettiitie^^  grc^at  rcsUeaaoQaip  anxiety,  {irei^oniial  tliKlri'^,  and  [irrliaim 
ortbciptH«,  Within  twenty-four  htiuru  frt»m  the  be^inninx  »>f  «ueh 
iympionia  death  usually  ott-uri^*  In  uther  eSAes  it  niay  efime  ffiuidrnly 
withfHit  any  warningt  or  wiUt  a  warning  mi  »Uj£Ut  a^  tn  !»«  mefltwikitl 
At  such  ttmeA  it  often  foliowfi  aome  muMular  exertion,  such  a<  i^ctting 
out  of  bed,  walking  mronfe  the  ruom*  or  m  ulight  an  rITort  a^  mtttng  up 
suddenly  in  bed.  Fit*  of  temper  or  other  aititenient  Iuhfc  at  times 
prudutTd  it 

U  is  by  no  meant  certain  ttmt  rardiac  paralysii  b  due  to  a  lenion 
of  the  cardiac  nerve^i.     Toxte  myoi*arditifl  apiMum  to  lie  a   more  im 
fHirtant  factor  in  producing  the  fatal  rt*«iult. 

iHmth  in  iliphtheritic  |iaralyhi.«i  is  usually  due  either  to  cardiac  or 
respiratory  panih>i».  Of  171  *im«-*  of  all  larieiie*  i*i)Ilw*t*nl  by  Robm, 
45  were  fatal,  while  of  ItoUc^ton'ti  4T7  inbe*.  H5  were  fatal,  iHiith 
can  lie  aiKribetl  to  the  paralyi«i«  in  only  a  litnall  pmiiortion  of  cmm^ 
It  resulta  usually  from  cardiac  failure  which  b  due  to  mvixwrdititi 
and  not  to  true  neuritia.  Ctardiae  failure  wa^  the  caoae  of  death 
in  80  of  Roll4>ton*«  H5  fatal  mm**,  llie  profntonii  of  diphtheritic 
paralysis  h  grave  becmuae  it  indicate!*  that  a  M*noiu  form  of  diphtheria 
haji  been  pn*i«ent  and  usually  tliat  antitinin  haa  been  gifrn  late*  TIm' 
phar}nij;f^l  aiud  diaphmg-iiuitic  {MinilyM*f(  may  of  tliemar)'^  -  ^-  'itrt! 
the  former  by  (nusing  aitpinition  pneumonia. 

Treatment — Cane^  of  {laralyMji  of  the  trunk  or  eitremitiet  arv  to  be 
manap^l  like  otheri  of  multiple  neuntiM.  In  fevere  formi  nf  thniat 
lniralyKiH  feeding  by  a  i^tonia^h  tuW  »hould  be  empbrnni,  on  arit>unt  of 
the  danger  of  the  entrance  of  food  into  the  air  paMag%*^  It  mutl  in 
mo«t  canes  be  i*on tinned  for  e^veral  daya<  Thi!  lube  may  he  paiaad 
either  through  the  mouth  or  the  noae. 

The  great  mortality  attending  the  myotmrfUtia  oerurring  with  diph- 
theritic |iaraly»i«  shown  how  uniumMiful  ia  imitntent  in  miial  of  the 
liea;  atilU  no  doubt  there  are  inataninet  where  life  may  be  «ved  by 
judiciotia  treatment  In  eaiK^  of  thrrmtenrd  eanliae  failure  tlie  drug 
moat  to  be  depended  Upon  i»  morfihin.  hypcMlermically :  thin  fthouhl  \w 
I  uaifl  ef  ery  two  ur  thn«e  hours  in  »u(l>cicnt  doMtii  to  ki*rp  the  {«tient 
niider  tta   infloeof^*   while   threatening  tymfitnma   aiv   prefeot      ^fhe 

patient  ahonid  be  kc*pt  ali^rt'  *  '        *  '  M.nrrd  to  turn 

in  bed.    In  rmpiratonr  |i«ril>  ^^n  atropin  or 

•trvehnin  aseil  hypotlrrmtfwlly  m  full  ilones,  and  tamdixation  of  tlw  rwspi* 
ratory  tstaadai,  particutarly  tba  dkplifigiiL 


DISEASES  OF  THE  NERVOUS  SYS 


FAaAL  PARALYSIS 


Peripheral  paralysis  of  the  face  occinring  as  a  re 
flirted  during  delivery  has  already  been  described*    T 

(xmsidered  here  casef*  which  arise  from  causes  that  < 
periad.  The  faeial  nerve  may  be  atTti-ted  in  ajiy  one  of 
after  its  exit  from  the  cranium^  in  the  bony  canal 
cranium. 

In  the  first  situation,  the  principal  cause  of  neur 
cold,  the  "rheumatic"  case^;  but  it  occasionally  oceu 

tiou  of  nmmps  a: 
lymph  glautlis  of 
nerve  is  affeited 
escaped  from  the 
men,  and  all  the  1 
beyond  its  exit  an 
is  paralysis  of  th 
forehead,  those  ab< 
nose,  and  mouth, 
fif  the  fiicf  is  smoo 

\ity  to  wrinkle  the 
the  eyebrows,  close 
ly,  niise  tlic  nostri 
The  mouth  is  dra 
side  (Fig,  130), 

Fi«.  lao.-FAciAL  Paralyhi«  ok  RicHT    complete,  there  m 
SiDB  fhom  MiDiJLE'icAR  DmEASE  IN    drinkiug  or  in  arti 

A   C«..„   Two   AND   *    HAIjr   Y.AIUI     ^.^^  p^^^iy^j^  ^^^  g 

be  not ii  cable  whi 
rest.    There  are  no  seni^ary  symptoms.    The  electrical 
those  of  other  forms  of  neuritis;  there  is  diminution 
the  faradic  current,  which  is  more  or  less  marked  accoi 
ity  of  the  lesion,  and  there  may  be  the  reaction  of  deg 
In  the  bony  eanaU  the  facial  nerve  is  usually  in^ 
of  disease  of  the  ear.     In  children  this  is  much  mt 
from  the  other  causes  just   mentioned.     While  it  o 
With  acute  otitis,  it  generally  accompanies  the  chronic 
of  the  petrous  bone,  which  in  our  experience  is  very 
In  addition  to  the  jmra lysis  there  is  present  or  there 
discharge  from  tlie  ear.  and  gcJic rally  there  is  sonie  « 
side  aflTected.     Tlte  facial  symptoms  are  usually  the  sa^ 
first  described.    However,  when  the  nerve  is  affected  I 


FACIAL  PARALTBI8  837 

diu8  and  the  geniculate  ganglion,  there  '\»  a  disturbance  of  the  iteniu^ 
of  taste,  and  of  the  secretion  of  salira.  Facial  paralysis  may  also  oirur 
as  a  result  of  injury  to  the  nerve  during  the  mastoid  operation. 

At  the  base  of  the  brain  the  trunk  of  the  nerve  may  l)e  involved  in 
cerebral  tumor,  basilar  meningitis,  and  in  fracture  of  the  skull.  In 
any  of  these  conditions  the  auditory  nerve  also  is  likely  to  1m»  affe<*te<l. 
A  not  infrequent  cause  of  central  paralysis  is  poliomyelitis.  Facial 
paralysis  occurs  in  the  cerebral  form  with  hemiplegia,  or  nmre  com- 
monly it  is  associated  with  paralysis  from  a  spinal  lesion.  Occasionally 
the  facial  nerve  alone  may  be  involved.  The  whole  nerve  may  be  affectinl 
or  only  one  of  its  branches. 

Profnotit. — The  result  is  greatly  modified  by  the  causes  in  the  differ- 
ent cases.  In  those  which  are  due  to  ct>ld,  spontaneous  riHt)very  usu- 
ally occurs  in  the  course  of  a  few  weeks  or  months.  In  those  de|n»nd- 
ing  upon  disease  of  the  ear,  the  outl<M>k  is  not  so  favorable,  and  though 
there  may  be  improvement,  it  is  not  rare  for  some  imralysis  to  be 
permanent.  In  the  third  group  of  cases,  facial  paralysis  is  only  one  of 
the  symptoms,  and  the  result  de|)ends  entirely  upon  the  nature  of  the 
cause.  In  poliomyelitis  the  prognosis  is  giMNl  though  in  some  teases  a 
certain  degree  of  paralysis  may  remain. 

Diapiotif. — Facial  paralysis  is  easily  rei*ogniase<1.  It  is  important  to 
separate  the  )HTipheral  paralysis  fn>m  that  due  to  a  lesion  above  the 
pons,  as  in  cases  of  ordinary  hemiplegia.  In  the  latter  group  only  the 
lower  half  of  the  face  is  affe<*ted,  the  muscles  of  the  forehead  and  tho^e 
about  the  eye  es<'aping,  and  the  electrit'al  reactions  are  unchangetl. 

Treatment. — This  is  essentially  the  same  as  in  other  eas(>«  of  neuritis. 
In  cas<*s  due  to  ear  disease  the  primary  lesion  should  recvive  appropriate 
treatment. 
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SECTION  VIII 

DISEASES  OF  BIX>OI>,  LYMPH   NODES,  IHTCTLEHS  QLAKDb, 
BONES,  AND  JOINTS 


CHArrER  I 
mSEAHES  or  THE  BLOtU^ 

Titm  ar«  neirenil  imrticutartf  iit  whirh  the  blood  of  iiifaDcj  tiid 
early  liiilcllioctil  differH  from  that  of  otfler  perisana. 

Specific  OriTity,— Thiji  ban  no  coniitaiit  relation  to  the  numbi^r  of 
white  or  roil  ci»r{>UN:'leti«  but  vmriea  with  the  mmoanl  of  hemoglobin.  The 
liighdit  ipiTific  gnvtty  ii*  mmi  in  the  blood  of  the  newly  bom,  Durinf^ 
the  fimt  two  weeks  of  life  it  Binkn  rapidly  to  its  Iowei*t  point,  where  it 
remains  tintil  about  the  end  of  the  «ctx>nd  year;  after  thiip  tinic  it  rinea 
grmi^lly'  until  about  puberty.  The  m^eng^  apedfie  granty  durinic 
cfaiMh(MK)  i»*  1.050  to  IM^ 

Hemo^lobiJt — The  pereentage  of  hemoglohUi  la  hi|H)e^l  to  the  blood 
of  the  newly  born,  and  falU  rapidly  during  the  Ami  few  days  after  birth. 
Throughout  chtldhiKKl  it  in  eonniderably  lower  than  in  adult  lift*  The 
hemoglobin  h  lowest  between  the  third  month  and  the  aceoiid  jmr; 
After  the  aeeond  yemr  it  gradually  im-feaaiv  up  to  pubvrty*  The  uvuftl 
range  in  younr  '  •  Ui  aa  measured  by  tbt  adnlt  trtanflar^K  \*  between 
aixty-five  and  «v  .  «^  per  eent,  aefeoty-fiire  per  cent  U-mi*  a  Inw  Hmil 
in  healthy  children* 

Bed  Corpmelca,— The  number  of  nd  eofpciach»  ta  hlgheat  ia  Uie 
newly  born.  At  thia  Ume  it  i«  from  1450,000  to  t^OO^OOO  in  mA  eaUe 
millimeter  In  infancy  it  ta  from  4^000,000  to  5^500,000;  to  laicr  diild- 
hood,  from  4p000p000  to  4,500,000  (Hayrm).  In  atie  a  much  graaler 
variation  ia  aaen  in  the  red  cella  of  the  newly  bom  than  in  thoae  of  oUar 
diildren  and  adulta.  In  the  blood  of  the  fetua  there  are  preaent  nudo* 
ated  red  eorpuaelea  or  normobUata  (Plato  XII,  A).  Tbeae  diminiah 
in  number  toward  the  end  of  pregnancy.  They  are  alwaya  found  in 
the  blood  of  premature  infanta,  but  in  infanta  bom  at  trrm  they  are 
seen  only  in  umall  nurabem  and  di<aipprar  after  a  few  day*.  In  later 
infanc T  their  pn*^i»€^  in  alwavp  pathnlijgiiwL 

llomal  WUtc  Cella.— The  following  Tarieiiea  are  fanmi  in  tiaaltli: 
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1.  Lymphoq/tes, — These  are  small  cells  about  the  size  of  a  red  blood 
cell.  The  protoplasm  is  small  in  amount,  forming  merely  a  narrow  rim 
about  the  nucleus ;  it  stains  with  basic  dyes  rather  more  deeply  than  does 
the  nucleus.  The  nucleus  is  relatively  large,  is  centrally  situated,  and 
shows  at  times  one  or  two  nucleoli.  The  protoplasm  may  have  a  reticu- 
lar structure.  These  cells  form  in  adults  from  twenty-two  to  twenty- 
five  JKJX  cent  of  the  white  corpuscles,  but  in  young  children  they  are  ofiea 
as  high  as  fifty  or  sixty  per  cent  (Plate  XII,  B,  10). 

2.  Large  Mononuclear  Leucocytes  and  Transitional  Forms. — ^ThcK 
cells  are  two  or  three  times  the  size  of  ordinary  red  cells  (Plate  XII,  D, 
10).  The  oval  nucleus  is  not  so  centrally  situated  as  in  the  lymphocytes. 
and  stains  feebly  but  rather  more  deeply  than  the  protoplasm,  whidi  is 
poorly  stained  by  basic  dyes.  The  protoplasm  is  homogeneous  and  rela- 
tively large,  in  amount. 

The  transitional  forms  occasionally  contain  a  few  feebly  staining  neu- 
trophilic granules ;  their  nuclei  are  bent  or  curved  and  stain  more  deeply. 

3.  Polymorphonuclear  Neutrophiles. — These  are  smaller  than  the 
large  lymphocytes  (Plate  XII,  B  and  C,  8).  The  nucleus  consists  of 
three  to  four  parts,  usually  connected  by  narrower  portions,  and  stains 
darkly.  The  protoplasm  stains  with  acid  dyes  and  shows  a  great  num- 
ber of  granules  which  stain  only  with  neutral  dyes.  In  adults  these 
cells  form  about  seventy  per  cent'  of  the  white  cells ;  but  in  ehildicn 
they  are  less  numerous,  the  increase  in  the  lymphocytes  being  at  the 
expense  of  the  neutrophiles. 

4.  Eosinophiles. — These  are  about  the  same  size  as  the  neutrophilcB 
(Plate  XII,  C,  9) ;  they  have  deeply  staining  nuclei,  usually  divided 
into  two  parts.  The  protoplasm  has  many  large  granules  that  stain 
deeply  with  acid  dyes,  and  often  a  narrow  outer  layer  stains  more 
deeply  than  the  rest.  They  form  from  one  to  two  per  cent  of  the  total 
number  of  white  cells. 

5.  Mast  Cells, — They  are  only  occasionally  found,  their  proportion 
being  about  0.5  per  cent  of  the  white  cells;  they  are  polymorphonuclear 
cells  whose  granules  stain  only  with  basic  dyes,  not  at  all  with  tri-acid; 
often  they  are  metachromatic  (Plate  XII,  C,  12). 

Pathological  White  Cells. — Of  these  there  are  three  principal  forms: 

1.  Myelocytes,  neutrophilic, — They  have  neutrophilic  granules  and  a 
single  rounded  nucleus  (Plate  XII,  C,  11).  Ehrlich's  myelocytes  differ 
from  those  of  Cornil  in  that  the  cells  as  a  whole  are  smaller,  the  nuclei  are 
more  centrally  situated  and  stain  more  deeply. 

2.  Myelocytes,  eosinophilic. — These  resemble  the  polynuclear  eosino- 
philes, except  for  the  round,  undivided  nucleus. 

3.  Myelocytes,  basophilic. — Those  are  similar  to  the  mast  cells,  dif- 
fering only  in  the  form  of  the  nucleus. 
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These  inyelocvtcf?  all  repreisent  immature  fonns,  originatinf?  in  the 
Ijoiit!  marrow.  Pathologically,  tliew?  may  be  immature  form»  of  the 
It^Ufoeytefl^  or  thet^e  may  ujidergo  acute  or  I'hrcKiii*  def(ifiienition,  witli 
swelling  and    fragmcritHtioti,    iiuiU^r  chmit|S«ss,  hyilroptc  fk|prti«fiti«feii. 

The  inimbcr  of  leui*oeyti*«*  in  the  biciud  at  tiie  mnirly  born,  anninling 
to  KiedcT,  JK  at  birth  fmrn  1  K2no  tn  '-^7,100  jjcr  rubi*  millim^'t^T;  from 
the  MH'ond  lu  the  fourth  day.  frum  8,7<mi  to  1:?,|00;  after  the  fourth  day, 
from  ri.iuo  to  M,H(Hi,  The  tiarmal  vartaliuna  in  iufaiiey  an?  from  t»»iHH> 
to  IHjjOO,  and  in  later  diildhood  froai  «,CKK)  to  l:f,OOU. 


SECOND AKV   ^UNt-MlA 


This  comtints  in  an  impoverinhment  of  the  blood,  e»pertally  Ibe  red 
ve\h,  and  a  rorn^Hfxmiling  diminution  in  the  epe<Ltlic  {gravity,  and  in 
a  gn*a(er  projHirlioiml  dern*ttj«i»  in  the  amount  of  hi^mu^hihin*  It 
oceura  apart  fmrn  disease  of  the  bloml-makinf?  or^i^iia*  lofauey  and 
chihlhood  are  themaelve^  stnm^  prediii}Kj«iin|r  caiUM^  of  anemia  an 
at^iMint  of  the  i^u^i  damandK  nuide  upon  tJie  btoot!  in  the  niptti  irrawth 
of  the  b(Kly. 

Etiology* — ^The  eauM**  of  nni^niia  mnbrare  n  wjtle  nin^e  <»f  paih«> 
logical  conditionix.  A  child  liorn  (if  a  ddiitile  motlu^r  or  of  out'  *<u(Terin;,' 
from  tubereuloeii  or  ayphilit  may  show  a  marked  aueoiui  at  birth. 
It  j*ometinn*s  iKH'ur*  in  the  ^mt  two  or  tl  '  '  '     n  a  aevert 

form  without  any  dii*t^verable  cauj*c*.     It  m  hrniii^ 

rhage  or  occnr  tu  any  of  the  blond  dyacraftae — purpora^  mmrjt  elK. 
It  actt)mpanie«  any  prolonged  infectinn  with  or  wilhotit  nippvralioiK 
aI»o  nephritin,  many  fomt»  of  ga^tn«-int«-»1inal  disnue  and  naligiiaiil 
growihs.  It  tfl  eiipeeially  marked  in  gieneral  larrtuiMitiaiLi.  LVrtain  <if 
the  Kpecifie  infiH-tionB.  notably  diphtlieria,  oialarAi*  tttbemtloaia  Md 
rbeumatiitni,  produt^*  a  marke«{  d<!gf«e  of  anemia  aa  que  of  tiieir  efforta. 
It  ii  found  witti  great  neTrrity  with  aQmc  nf  the  intealtiial  panutitnt, 
particularly  varit^tie*  of  the  tape*varni  and  hciok^vom.  Anemift  i*  at 
times  due  to  mineral  potama    laad^  nerettrf  or  polaaaittni  rhlonite. 

Much  more  frequent  in  yimng  cbiklren  than  anj^^Hf  the  abote  an* 
Iha  aoamiaa  due  to  im|>rofier  fi^*dtiig«  riekfeta.  ami  mdiygi^^nic  aamNtiiiK 
i^gs.  How  im{}ortant  theae  i%mt»  are  and  bov  mstistr  a  gmda  of 
anemia  may  be  produced  by  them,  ta  not  ittuJly  appmdatad.  The 
physician  tjs  often  led  to  anapirl  aooie  aeriooa  orgaiiie  or  ccmatttiitional 
diaeaae  when  none  exiala,  and  to  overlook  aodh  oonimon  eamlitima  and 
obviottt  eauaet  aa  tboae  nmtlonad.  Anemia  ta  aern  wlien  lartation  ia 
unduly  prolonged.    It  ia  a  frequent  tmadt  of  aa  aarltiaife  diet  of  milk  or 
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infant  foods  into  the  second  or  third  year.  Older  e 
tea  and  coffee  and  eat  largely  of  iiidige*«tible  food,  pai 
frequently  anemic*  Lack  of  fresh  air,  confinement  tc 
and  the  crowding  of  young  children  in  hospitals^ 
common  and  important  cau^iies  of  anemia.  H 

Symptoms,' — Anemic  children  usually  exhibit  n 
malnutrition.  Their  tissues  are  flabby ;  they  are  gene 
weight  and  Buffer  from  digest tve  disturbances  and  el 
The  associated  nervous  symptoms  are  many;  headacb 
insomnia  or  disturbed  sh^ep,  general  irritability  anc 
nervousness.  There  is  easy  fatigue,  shortness  of  \ 
and  sometimes  fainting  attacks.  The  peripheral  c: 
the  hands  and  feet  are  often  cold.  The  pulse  may  hi 
^furninrs  may  be  hoard  over  the  base  of  the  heart  c 
and  so  loud  even  in  infancy  as  to  be  mistaken  t 
A  venous  hum  may  be  heard  in  the  neck.  Epistaxis 
There  may  be  enuresis.  Edema  is  rare  in  olde: 
severe  anemias  of  infancy  it  is  sometimes  marked.  I 
of  eases,  even  of  moderate  severity^  the  spleen  is  muc 
of  the  skin  and  mucous  membranes  is  present  in  mc 
an  accurate  guide  as  to  the  degree  of  anemia.  This 
mined  by  an  examination  of  the  blood. 

The  Blood. — There  is  a  reduction  of  the  number 
a  still  greater  degree  in  the  hemoglobin.  In  a  ease  c 
the  red  cells  are  from  3/)00,0(K)  to  4,000,l>00,  and  t! 
iifty  to  sixty  per  cent.  In  severe  cases  the  red  cells  n 
or  2,500,000  or  even  lower,  and  the  hemoglobin  t 
per  cent,  Tliese  figures  are  not  uncommon,  Occasi 
a  reduction  of  the  hemoglobin  to  as  low  as  fifteen  ] 
red  cells  to  1,500,000,  The  red  cells  are  pale,  Thei 
cytosis  and  anisocytosis;  and,  especially  in  infancy, 
and  megalocytes  may  be  found  (Plate  XII,  B). 

There  is  generally  a  slight  leucocytosia.  The  c 
the  white  cells  shows  an  increase  in  the  lymphocyt< 
variety;  the  polymorphonuclear  cells  are  relatively 

Progaoiis,^ — The  course  and  termination  of  aner 
cause.  If  this  is  one  that  can  be  removed,  as  in  ci 
improper  feeding  and  surroundings,  very  rapid  impi 
place  and  prompt  recovery.  In  the  most  severe  cas 
rarely  from  the  anemia,  usually  from  some  complical 

In  making  a  prognosis  in  a  given  case  the  genen 
cause  of  the  anemia  are  much  more  inifKirtant  than 
the  blocjd.      If  the   digestive  organs   are   in  good 
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surroundings  vmi  Ite  tH^curcd,  even  though  the  hemoglobtD  iod  r^  cells 
are  very  grefttly  reduced,  Uie  prognonit  U  good.  But  in  unfAVorable 
iiiurroundings  and  with  a  greatly  disordered  digfttioti,  the  ontlocik  ta 
more  seriouB. 

Typical  blood  examinations  of  a  moderati^  aud  of  «  ioftra  cue  of 

andary  anemia  in  a  young  child  arc  aa  follows: 

MontaATa  AtnmtA 

50  pfff  crnt 

Rid  bbod  ealb  4.000,000 

White  Mill 10,000 

yttjamwffphoiracfcar.  40  par  onU, 

BamXt  mooomelMr. 26  par  caul 

Larii  moaomidtAr 90  per  sent 

(Xbcr  (onm. . .  5  par  cant. 


AnmmiA 

flcmoiclohifi  .   .  _ 20  per  cent 

R«hI  bbod  re\k,       2,50tl,n()0 

Whit4^  (^Ib    .  ...  12.000 

PolyntorpboEiuclimr 30  p«r  oemt. 

Small  iBoaomadaar 45parcenl. 

LMlt  monoiiiiektar 25  par  oaiil. 

Other  forms SpercieDL 


The  treatminit  of  all  the  formi  of  anemia  will  be  con&idef^  together 
at  the  close  of  the  chapter. 


I 
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CHLOROSIS 

rhlorosts  usually  occurs  in  young  girls  about  the  time  of  puberty. 
It  is  charac^ti^rixed  by  a  pei*uliar  gret^nlKh-yellow  tint  of  the  akin, 
and  is  not  aecomfuinied  by  emaciation.  The  changes  in  the  blood 
conaist  in  a  very  great  reduction  in  the  heffloftobin  without  a  corte- 
aponding  diminution  in  the  red  eorpuaclei^. 

Ettolonr* — The  exact  c^aui^e  of  chlarmi)*  is*  mil  yt  h  '     The 

diN^im  rar<*ly  ixrury  in  males;  it  i»  ut^ualty  seen  in  |:i  tin* 

fourt47^nth  and  seventeenth  years,  and  more  often  in  blondes  tliaii  in 
brunett<*9(.  Ilcnnlity  apftears  to  be  a  factor  in  mam  casea.  Other  caiHaa 
arc  ocrupationsi  deleteriuus  to  heallh«  aach  aa  eoqikigriiieiil  in  factoriea 
or  eonftnement  in  iJI«rentiUtrd  rooma;  inatilBcieiit  food  or  ekthiiig; 
ptivthical  disturbances,  like  gri^,  care^  or  fright;  exceMira  flaental  or 
fiby}<t(al  t«(raint  and  ilisordera  of  menatruatioii— altbnufh  the  latter  aiv 
perhapM  more  frequently  a  result  than  a  maae  of  the  diseaacu 

leaiiiiia.— Chlorosis  is  not  a  fatal  diaeaai,  la  Iba  faw  caaaa  with 
ihlurmis  that  have  died  of  other  diseaaea  the  laaioBa  ncyted  haipa  bean 
dilatation  of  the  right  heart  with  hypertrophy  of  the  left  fentriele, 
a  asnail  aortay  amall  uterus  and  ofarica«  and  ocoMoatty  roaad  iiloar  of 
the  atomacb*  Under  the  mieroacope  Hum  may  be  fiMiiMi  a  fery  narited 
d<;grfie  of  fatty  degeneration  of  the  heart  muaclet  and  sometiwBaa  of  tha 
inner  coat  of  the  htood^reaigla. 

gjmptoma.— The  geneial  aymptona  of  efaloroala  are  very  marb  like 
thooe  of  simple  anemia.  There  are  ohaenred  ahortueaa  of  breath  upan 
eserciae,  palpitation,  syni^pe,  attache  fif  wtigiit  diataitaiieei  al  digaa* 


^M  aro.    Tlii»  ion  be  m  wmom  htam  m  ilie  aedL    Id 

tlifvt  b  cvidBire  of  tH^t  eafifiac  dictation,  e^ 
hmrt,  $Jid  Ibfft  mt j  be  li|penTi>pfe¥  itf  tlie  1^  rent 
vi^  nod  wtt,  tdeom  of  tbe  Ce«t  k  freqaent,  aod 
tiigiit  albumjuiinm.    Jn  wamt  canss  there  b  f  N 

tucfa  nf  t^gm^  imkfimite  paiBi,  attacks  of  n..jT..jie 
mli^,  f&rioBi  bjiierk&I  mttuftsutiotz^,  and  chorea,  s 
uf  Ifai^  itomac^li  15  Bomgtioiefi  ieen  as  a  oomplicatiofi. 

7%€  Bl4md. — The  epecifie  gm^itj  h  reduced  in  pi 
of  b^mqgloliJD.  Tbe  chajarterutie  fc^tore  of  cbloroa 
glrjbin  which  is  out  of  firopfjitioD  to  the  rednctioD  in 
hemttgltthm  in  an  ordiiiarr  caie  im  frequently  as  I< 
fortjr  per  eeiil»  while  the  red  celk  loay  be  3,500^000  t 
higher. 

MofpbolpgicsUj  the  ct^lh  are  pale  with  a  wide 
VoikihHjtmh  may  Im^  pr^iK*fii,  but  is  not  marked; 
may  be  found.  The  prepeuce  of  mcgalocytes  k  dii 
cytctii  are  mimWy  uruhiuigc^d  in  riunib^r  and  proporti 
eytea  may  be  relatively  increased. 

FrogTioiii,"-Thc!  course  of  the  disease  is  essenti 
often  laHfin^^  for  a  year.  T?Glapscs  are  quite  free 
n^nibirly  recover  when  pr(»f)er  treatment  ean  be  ear: 

Diagnosis. — A  jjrolrahle  dia^^nosis  is  in  ino>A  case 
the  etioh);j^y,  the  runetional  (h-ran^^enient  of  the  hca 
skin,  and  a  positive  diat^niosis  always  hy  an  examii 

PSKUDO  LKUKKMK:   anemia  of  INI 

( V<m  Jahicli  Disahsc) 

This  form  of  anemia  was  first  deserihed  hy  vc 
and  is  hy  him  helieved  to  l»o  peculiar  to  infants  a 
It  is  eharaeteri/ed  hy  nuu'ked  lenecx  ytosis,  marke 
nnmher  of  rv(\  cells  an(|  in  the  hemoi^dohin,  a  i^reat 
spleen,  and  sometimes  a  modtTate  enlari^ement  of 
lymphatic  i^daiids.  This  disease  is  not  to  he  confo 
leukemia  or  liodgkin's  disease. 


■> 
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Thtt  €uiii«ten(r  uf  iMeuiIo-Ieukemie  anemia  a^  a  iliKtjuri  tlti 
denied  by  tiioi^t  aut)ioriti<$i  on  (linfmiKifr  of  the  blood,  wlio  regard  it  at 
a  ji)ni|>tom-<Mmi|)lc'x.  Thry  hoM  that  thi*  rt*fNirt4*<l  iihh'h  tun  W  rla^ed 
t>itti^r  as  gt'Yore  »eit)ndary  auemia,  pcTniriotis  ani'itna,  ar  leukemia. 

Etiology. — C)f  the  caMi**  thus  far  recorded  the  majority  ha^e  lieen 
lietweea  the  a#fes  of  seven  and  twelve  months.  Of  twenty  ra^e*  eollix*te*l 
by  Monti  and  Rcr|{griin,  i$ix(cH*n  «ihoweil  eiiileneiv  of  rii^ket^i  and  one 
was  syphilitic  The  exact  eauf^e  of  the  di^^ea^!  i«i  atill  unknown,  and 
it^  e^^ntial  nature  is  a  matter  of  «ome  doubt. 

LeaiOES. — The  mo^t  charaeteriiitic  chaofre  ta  found  in  the  apl0ati« 
which  ia  rery  much  enlari^,  often  fomiinj^  an  abdominal  tumor  of 
cuni^iderable  tti^.  It  ia  firm,  hanl,  and  th^re  may  be  evidence*  id  perl* 
splenitis.  The  microscope  «how!&  a  imiple  byperpUflia,  Enhirg«niifl(  of 
the  liver  i«  li*3w  oonntant,  it  iM^ing  nontial  in  more  than  half  tha  caaaa* 
There  t«t  no  relation  between  the  &\te  of  the  Pp1e(*n  and  that  of  the  lifer. 
The  hepatic  cx>lU  are  unchang(*iL  Knlarjeenifnt  of  the  lymph  glandu  ha* 
been  noted  in  about  half  the  n*jjorted  cajH.¥i  the  swelling  aJlertini^  tlie 
cervical,  axillar\%  or  inguinal  glandit;  Imt  it  h  randy  gn<at.  It  b  duv 
to  aimple  byperplaioa.  InooiiitaJit  chan^ea  in  the  bone-marr«>v  Ttni<> 
baen  described* 

BymptomM^^nr  BlooJ, — The  main  feature*  noted  arc  the  fUluw- 
ing  ( Plate  XII,  C) : 

The  specific  in^vity  Us  lowerctd,  the  usual  mnge  hniMg  Wtweeii  LOM 
ind  IM4.  The  reiluction  of  the  h^aoglobin  ia  rery  great:  in  many 
»f  the  caiie«  it  Ims  been  a*  low  as  tireiily<<lfc  per  ennt,  and  in  a  firw  bcbw 
[twenty  per  wnt. 

ilTic  red  eella  are  always  dimintjfthe«] ;  they  are  rre<|iieiitly  below 
l,l)00,0(K),    There  ia  alao  great  inequality  in  tiieir  die  ami  ahajie*     Ku* 
Jeated  red  celU  arc  found  in  cvmaidcrable  numliciB ;  aa  a  n]le»  tliieae  are 
ly  normoblaaiji,  but  when  the  anemia  boruoMa  mora  aevwet  it  t* 
^ttaually  the  megalobla^ta  that  predominate.    The  leueorytaa  mnr  fmm 
EO^OOO  to  ZiO^OOO.    They  may  §  bow  an  increaae  in  tlie  WHiBooiirlear  or  in 
poIymorplioQUclmr  formn.    Tba  cQainophili*«  ans  uaiially  incnmtdt 
at  not  to  the  extent  In  auggcat  teukeniia.    All  iwrtcfticai  of  cell  iligiinjia* 
[tion  are  found. 

Tlie  general  pymptoma  of  tlie  dipenjn  dendop  alowly  and  with  tlie 

U!4ual  Mgna  ut  anemia.    In  aome  rajmi  tin*  infanta  cootlittMi  tn  htt  plump 

and  well  iMiitriahadL     llallitr  ti  oaually  very  maribed*    BnlafgeaKiit  of 

,  the  apleeo  ia  m  great  that  il  ran  hardly  be  overlooked  if  the  abdoman  it 

loumined.    The  glandular  enlargementa  are  not  inarkied«  and  in  OHwy 

Ifoaaa  are  wanting  altogether. 

Tin*  c^unMP  iif  the  diaeoae  b  aaaentisally  rhronkv    Caaea  havi?  bMn  aoen 
in  which  psmlo-leiikeBua  davdoped  from  an  ordimrjr  aefwiw  uiple 
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aiu^mim  in  the  eoorse  of  m  few  ireekfi.  The  symptonss  ai 
gf^miT^Uy  come  on  dowly  in  the  course  of  weeks  or  hk 
timea  remain  nearly  gtationary  for  as  long  a  period  aa 
and  then  dowly  improve*  In  other  €«sea  they  grow  gni 
the  caaea  going  on  to  recovery  there  is  noticed  imp 
general  Hymptonifi  coincident  with  a  diminution  in  the  s 
a  reduction  in  the  number  of  leucocytes,  an  increase  in 
hemoglobin^  and  the  tipeeific  gravity,  and  a  gradual 
the  niuAmii.^  red  cells. 

Prognotii. — In  Monti***  list  of  twenty  caees,  four  | 
recovered,  in  which  the  proportion  of  leucocytes  to  t 
Ijeeti  one  to  twelve.  The  prognosis  should  be  guardf 
improvement  may  take  place,  many  patients  die. 
disease, 

PERNICIOUS  ANEMIA 

Thifl  IB  the  moFt  Bcvere  form  of  anemia  known. 
egHcntial  nature  are  as  yet  very  imperfectly  iinderstoo 
tcrizcd  by  quite  uniform  blood  changes  and  by  the  g 
of  a  very  nmrkerl  anemia,  and  it  tends  to  go  on  fro 
tprminating  fatally  in  the  great  proportion  of  cases. 

Etiology. — Pernicious  anemia  is  a  rare  disease  ii 
e8pe(  ially  rare  in  infanty.  Its  essential  cause  is  quite 
few  instances  inte8tinal  parasites,  particularly  tapeworii 
in  children  an  anemia  inrltsting-uishahle  from  pernici< 

Lesions. — There  is  found  a  very  high  grade  of  a 
internal  or;,'ans,  fatty  degeneration  of  the  heart  and  1 
Honiclinies  also  of  the  liver  and  kidneys,  with  nnmorous 
rfui^es  in  the  various  organs,  A  striking  post-morter 
in  llie  eleposit  of  iron  in  the  hepatic  eells.  This  is 
with  other  severe  forms  of  anemia*  Its  distribution 
urdike  that  seen  in  most  other  diseases.  The  bom 
markedly  altered  in  that  the  red  cells  may  be  of  the 
slead  of  the  normoblast ie  type.  In  aplastic  anemia 
yellow  !H>ne  marrow  instead  of  the  normal  red  bone 
liood, 

Symptoms. — The  Bhod, — The  specific  gravity  of 
nieious  anemia  is  constantly  and  conBiderably  reduced 
hility  is  feeble.  The  hemoglobin  is  always  reduced: 
low  as  from  twenty  to  thirty  per  rent.  The  red  cells 
diminished  in  number  and  to  a  degree  greater  than 
the  hemoglobin.     Their  number  is  seldom  greater  thj 
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twfoiakiiy  lets  than  l,000,()0o.  Mega!ocyti*s  mre  pfMrnt  often  in  grmi 
numbers,  and  a  preponderance  of  them  i«  n*ganler]  t*«iiential  to  the 
diHgmiitijc.     Mier<K7tc»s  art*  rart*.     It  b  »Ii  -tic  of  pcrtiicious  ane* 

mia  that  owing  to  the  n^lativfly  higli  \i*  r  m  (nniti^nt  tli**  mi  ii»*lU 

have  a  high  color  index  and  utain  well,  tiaiially  deeper  than  in  normal 
blood,  A  gtriking  feutun*  of  them*  ituH<«  in  the  priMinai  of  ^Streini^ 
(>oikiIo(ytosi8.  Nucleatcn]  reil  eetlji  are  mlm  present,  mefEihiblaita  in 
greater  niinil)er»  than  normablants,  Tlie  n^d  cell*  do  not  readily  collert 
to  form  rouleaux.  The  bloo<l  plateletji  are  greatlj  reduced  and  frequently 
ttlniojit  ab»H*nt. 

The  total  number  of  leucm^ten  in  luarkcMlly  diminiiihefl^  but  Uie  lyni- 
photytei*  may  be  reUtivcly  inrreaJii*<L  An  o^Tanional  myeloryte  may  be 
found. 

The  geneml  »ymptomii  are  thoite  of  a  mo«t  intenae  anemia.  There 
ia  nmrkf*il  jinllor  of  tlu*  iskin  and  nuunm*  mf'mbnim*fi.  with  jrreat  wimk- 
umb  and  pro«^tration.  Varioutt  aitidental  heart  murmurii  an*  he«r«L 
There  may  im  dyttpnea.  There  may  or  may  not  be  emaciation.  The  late 
Hymptonm  arc*  hemi^rrliages*  from  the  n<M*e  nntl  othrr  mui\iu« 
«ul>eutaneon«  erchymcm*^  with  dropjty  of  the  fi»et  and  ankka,  aiid 
times  of  the  large  i«erou«  miritiei  of  the  body,  but  without  albuminuria* 
In  many  ea^n  fever  is  preneut.  Thig  may  be  to  high  ta  to  lead  to  tlia 
ttUKpit'ion  of  i«ome  acut**  tnfei*tioutf  prtH*e«». 

The  rounie  of  the  di#ea«  ii«  as  a  rule,  more  rapid  than  in  adults^ 
the  duration  U*ing  in  nuwt  ca^en  but  a  few  months;  tt  is  marki*d  liy 
periotlii  of  exat^rtiation  and  remi«aian.  Ihiriiig  the  laacertiatiuna  all  the 
aymptoms  are  intenntfied,  and  as  a  rule  some  feirer  is  prosait.  Diiriof 
tht*  renii!<.Hioni(  marked  improYement  may  take  plaee  in  all  Iha  aymptoioa 
and  an  imreaiH*  in  the  hemiiflobin  and  ri^l  celln  ucrunu  In  gimaiat,  Iht 
progressi  of  the  di»ittu»e  is  downward  and  iionu*tinie9  tlie  rmtr  it  very  rapid, 
llie  only  exi^ptionH  are  the  caoet  in  whirh  the  diseaic  depeoda  vpcui 

some    inti'stiiml    paraifiti\    whi*!i    iiti^trnkiiiu-itf    ntid    «it*n    rrwijtfrv    n\mv 

Treatment  of  the  Different  Formi  of  Antaia — lu  mmmLnep  4im4mm 
the  tJung  of  the  tln^t  iniportanit*  m  to  dincoTer  and  tffst  the  primary 
condition  upon  which  the  anemia  depends.  In  infamy,  apedal  attiti- 
tion  should  be  given  to  diet  and  hyfitM^  A  niied  dLi^i  cfsnpoaeil  of 
fruitSy  beef  juice,  eggs  and  green  iregiptabl«s  should  b«  ittbotituted  for 
ona  conaisting  mainly  or  exelmiively  of  milk,  Ahm  importaiit  is  an 
abundant  supply  of  frf^h  air  The  whide  nannar  of  life  of  tbeat 
patients  must  be  carefully  studiod  and  managvd  aerording  to  the  rlir.. . 
tiuns  laid  down  in  the  chaplfr  upon  Malnutrition,  with  which  canvl 
,  eapecially  tn  infamy,  a  Tery  large  number  of  tlie^e  noaei  are  mmm^ 
The  general  ti«atment  refenwd  to  is  of  tan  mare  iraportaal  thai*   • 
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administration  of  tJie  preparations  of  iruu,  wliic  h,  Itriw* 
be  omitteiL 

The  preparations  of  iroo  ei^peuially  flflapteil  to  iiifi 
minate,  bitter  wine,  sweet  wine,  Merharated  carbon 
citrate.  The  dose  should  be  regulated  according  to  the 
Older  children  may  take  the  same  preparations  as 
reduced  iron  and  BlaiKrs  pills.  Much  benefit  18  seen 
arsenic  with  iron,  or  from  alternating  the  tw^o.  In 
remcHliee,  cod-liver  oil  tihould  be  given  if  the  conditio! 
organs  will  permit. 

In  chlvrosis  more  decided  roBulte  are  seen  from  tht 
in  any  other  form  of  anemia.     Bland's  pills  are  here 
of  admin ij?trat (on,  ami  are  advantageously  combined 
of  nux   vomica  and  a!oin   to  ovenonie  the  ten^leney 
Arsenic  is  useful  in  these  cases  also.     Dreat  benefit  ir 
from  change  of  air  and  change  of  scene,  thus  remr 
from  all  sources  of  nervous  excitement  or  *listurhance. 
<lition,  diet,  and   liahits  of  life  should  also  receive  i 
particularly  the  condition  of  the  bowels. 

It  is  important  that  the  administration  of  iron  sht 
for  some  time  after  the  disappearance  of  all  sympton 
the  tendency  to  relapse. 

In  the  pat'iulo-h'tikemie  anemia  of  infants,  arsenic 
most  valuable  drug,  but  should  be  given  in  combii 
F'owlers  solution  is  tlie  best  preparation  for  infants 
rarely  be  more  than  one  drop,  which  sbouhl  be  repe 
times  daily  after  feeding,  and  (continued  for  a  long  ti 
trcalnicnt  of  these  patients  is  the  same  as  in  casein  f 
When   rickets  is  present  cod-Hver  oi!  and  phosphorus 

In  pernirioiis  afiemia,  arsenic  offers  a  mucli  bette 
provement  than  does  iron,  Beginning  with  small  d 
shoo  Id  be  gradually  increased  up  to  the  point  of  tole 
as  in  eases  of  chorea. 

In  every  case  of  anemia  the  most  careful  attentioi 
to  the  general  condition,  particubirly  guarding  against 
and  dampness.  The  feeble  eircrdation  of  these  pa  tie 
peculiarly  susceptible.  Caution  should  also  be  given  aj 
cular  exercise. 

In  cases  of  secondary  anemia  transfusion  is  a  reme 
value.  In  acute  anemia  following  loss  of  blood  its 
short  of  marvelous.  In  t!ie  primary  anemias  and  in  per 
effects  are  much  less  evident  and  in  the  great  majority  ► 
porary  improvement  is  seen. 
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LEUKEMIA 


Thi«s  ii!  a  diseajpe  in  which  the  i^spieTitrnl  f<?ntun?  i<t  a  jnrmt  wcmftse 
in  tht*  immtK^r  of  IrmiK} t*'i«,  with  n  mmloruti'  rtnlui ticiti  in  the  numhrr  of 
Tci\  forpuwlm,  and  the  prencnce  tn  thi*  biiJO<l  of  cell  fomiD  doI  foond 
ill  health. 

Etiology, — ix^ukemia  i^  a  rare  diaeaae  in  ehildho«>d,  but  it  in  teen 
even  in  early  infancy.  I  tit  j^ri^ater  frpquimry  in  niah'H  holdfi  gnod  even 
ill  chihlhcKMl.  Ill  a  uniall  iiuniU^r  of  iiaiw?*  hi^rwlitj  haii  U'rn  noti^d. 
Leukemia  may  foUuw  siyphititt,  rirketM,  malaria,  or  even  simple  anemia* 
or  it  may  ixTnr  apparently  an  a  primary  dii^am*  in  ehtldren  prcviottity 
hejilth\\     T1i«*  taiiiM*  194  unknown. 

LeaiOQi, — ^The  es^^ential  let^ioni^  of  leukemia  are  found  in  the  fpleen, 
the  lymphattr  ^land?**  ami  the  t»one-marrow.  In  armie  vms^  the  mo«l 
important  ihangi'M  are  in  the  lymphatic*  |i;lamK  pviuj;^  hue  to  Ihtf 
lymphatic'  form  of  leukemia.  Any  of  the  external  |i7iand»  of  the  body 
may  be  afTeiied — the  tt?rvieal,  axillary,  and  the  in^tnal,  or  the  mearn- 
teric,  tnnhnibmnehial.  the  tonttitu*  and  even  the  lymph  nixlulea  nf 
the  tongue,  pharynx,  and  inti^^tine*.  The  ehangt*  iu  the  glattda  are 
generally  tho^  of  a  simple  hy}^rpla»ia.  The  liver  In  enlargied  in  inoil 
of  Uie  imseii^  ehiefly  from  an  intiltrntion  irith  lymphoid  tiasue^  which 
may  l>e  diffuiie  or  nmy  cic<*ur  tn  patrbea,  hem  fret^tunitiy  similar  lym* 
phoid  mafiaea  are  feeen  in  other  organs.  LeaionA  may  be  pr^eaent  in 
almoat  any  uf  the  viic%*ra  due  (o  MHxmdary  tnfrclionf.  In  lym[)hmtic 
leukemia  the  clian^refi  in  the  apleen  and  marrow  may  be  alixiit  Chanfei 
of  a  «(*vere  form  in  the  t^pleen  and  marrow  are,  however,  usually  •eati 
together,  giving  riae  to  what  ia  known  as  the  itpttn^mpwI^ffemomM  form 
of  the  dtiica«e*  The  f^pleen  in  usually  enomiously  enlarged.  fometiniGa 
flUing  half  the  alHhmiinal  mvity.  In  the  mrly  «tage  it  in  9tf>ft,  vaacuhirt 
and  of  a  dark^n^d  rolor ;  in  the  late  atagea  H  ia  firm  and  liard.  Tbavi 
may  tie  pert»p]enttiiv  On  net  lion.  Iight*gr«y  patdiea  of  lymphoid 
may  tit*  seen  it^tteret!  thniugbftut  tlie  organ*  and  in  aonu 
there  may  be  wedgi^#liapr«l  tnfarettona.  lie  mirroaeope  ahow»  thicken* 
ing  of  the  trabeeitbe  and  depoaita  of  lymphoid  tiannv  aapcctaUy  ahoul 
the  arterien* 

Symptoma.— In  arutt  !pmpk4tHe  hukemm,  wfiiefa  in  our  experioice, 
i«  the  moat  eommon  form  of  leukemia  in  early  life,  th<  '  um  are 

Ml  nevere  and  the  pmgrcNi  ««i  rapid  ai»  to  anggfwt  an  arut'  tn.    It 

la  often  pmwdeil  by  aome  other  tnfeetion  aurh  aa  poeuiDiiiita,  multiple 
aboooaMw  or  infiatamation  of  the  |pDjpil«.  1*1m*  onarl  may  be  abmpl  with 
aevwfw  aymptoma — femer,  fonetal  and  artii  ular  paina  and  great  pioatra- 
lion,  but  not  much  thai  la  definite;  or  it  may  be  moffe  giadoa)  with  laily 


8S0 


DISEASES  OF  THE  BLOO0 


k>cal  symptomB  for  seTeral  weeks.  The  swelli 
phatic  glantb  may  be  the  first  thing  not  iced  jfl 
usually  in  the  c-ervical  region,  but  the  axillary,  k 
epitrochlearg  may  also  be  involved.  The  individu 
larger  than  an  almond,  but  often  reach  the  size  of  a 
redness  and  seldom  tenderness.  The  glandular 
progregsive;  the  spleen  and  liver  soon  become  la 
often  occur.  These  may  be  subcutaneous  in  the  fo 
or  larger  purpuric  areas*  or  there  may  be  bleedin 
bowels,  the  bladder,  or  blood  may  be  vomited-  Tl 
seat  of  disease  resembling  scurvy.  In  fact,  these 
nate  the  clinical  picture.  The  gums  are  much  swc 
there  may  be  sloughing  in  the  gums^  tonsils  or 
brane.  The  submaxillary  glands  are  swollen  anc 
pain  and  discomfort.  The  general  synii) turns  at 
severe.  The  tcmiMrature  is  nearly  always  some 
may  be  as  high  as  10:j^  or  104 "*  F.;  there  is  marl 
muscular  weakness ;  the  pulse  is  rapid  and  feeble  i 
usually  marked.  ■ 

The  blood  picture  varies  greatly  in  the  diffB 
flame  case  at  different  stages  of  the  disease.  Tl 
the  great  relative  increase  in  the  lymphocytes,  whi 
W  to  98  per  cent  of  the  white  cells,  and  a  correspoi 
polyniorjjhcjinulcar  cells.  The  lymphocytes  are 
variety  and  many  of  them  are  degenerated  so 
ilifTirulty.  The  total  leucocytes  rn  the  early  stage 
and  tlicre  may  even  he  a  Icucupcnia — 3,000  or  4.00(1 
leucocytes  fall  greatly  toward  the  end  of  the  disea 
are  increased,  numbering  from  50,000  to  150,000: 
fornily  reduced  in  number  to  from  1,000,000  to  3,i 
glohin  to  twenty  or  thirty  per  cent  or  even  lower, 
the  blond  is  dimiuished.  The  course  of  this  form  o 
rapid.  It  may  last  only  three  or  four  weeks,  and  n 
three  months.  Death  is  due  to  hemorrhages,  to  i 
acute  intercurrent   infection. 

Other  easi'8  run  a  less  acute  course  and  may  I 
and  prolonged  attacks  of  fever  which  in  some  case 
for  months,  but  with  few  other  symptoms  exce] 
lymphatic  glands.  The  blood  picture  varies  mu< 
the  constant  feature  l>ei ug  the  high  |wrcentage 
moderate  degree  of  anemia.  The  total  leukocyte 
a  long  period  but  a  marked  relative  iucreas^e  in 
constant  feature.     The  chronic  form  of  lympha 
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>  differ  gn*atly  frum  that  in  tht*  odult  but  in  otir  cxpcriimro  U  f wy  unooro* 
riiiou  ill  c'hildreii. 

In  the  sphnomifttogenous  form  of  the  diflca«e  the  progreM  m  usuaily 
t^leit  acute  ami  rei(i*mbh'«  thnt  iM^^n  in  th«*  iitlult,  hut  tU  eutirm?  i*  nlwavi 
DW  rapid  in  €*rly  life.  In  the  cane  re)x)rted  by  Knox,  death  oc-cmTed 
two  weeks  after  the  first  ffvmptoniA.  In  nuNst  of  the  ca^ea  the  early 
symptutiif^  an*  InU^nt  A  mMvix  and  alnrtning  hrmonrhagir  b  aumi^ 
times  the  lirgt  thing  to  call  attention  to  tlie  ftehnua  condition*  In 
( otbur  caaeg  there  are  only  the  symptoma  of  j^^neral  weaknem  and  anemia^ 
I  Bometimetf  the  tplenie  tomor  i^  the  flr^t  thing  noticetl  In  the  early 
part  of  the  dimmiio  the  unual  nyniptoms  of  anemia  are  prc«H*nt — t]igi*fitive 
disturbaneen,  ghortne«s  of  breathy  wtuLk  and  rapid  puW.  Hcmurrhagt'^ 
may  occur  a«  an  early  or  late  symptom;  they  aro  m*;*t  frequently  fn^»ra 
tha  noae,  hut  ftt»\ere  hemorrluigi*^  may  otTur  frt>m  tin*  utonun^h,  the 
mouth,  tile  intentinea,  or  there  may  be  eei  hynioiiefi  upim  tlie  skin*  The 
enlargement  of  tlie  p»plf*en  may  be  sufrwient  Ui  form  an  abtliiminal 
tumor«  so  a^  to  attract  the  attc^ntion  even  of  the  parentji.  The  swelling 
of  the  lirer  in  not  fio  great.  The  lympliatic  ghmtk  are  enlarged  only  lu 
moderate  degree,  and  in  many  oaaea  this  «ymptom  in  aliment  alto- 
fpetber  They  are  painleii,  movable^  and  naually  leveral  grou^i^  are 
affected* 

The  late  aymptraia  ait  dfopqf  of  the  feel  or  feneral  aaaaarca. 
hemorrhagea.  diarrhea^  beadacbeat  gmeral  wmkneaa,  and  attadu  of 
aync^pe.  Feter  ii  quite  eoiialant  in  the  late  itiiee  of  the  diaeaae* 
and  the  temperature  may  be  from  101°  to  103^  P.  The  urine  may 
ct)ntain  albumin  and  casta*  Viaion  it  aometimca  diaturlied  by  the 
formation  of  leukemic  plaquai  in  the  retina.  It  it  rare  that  tliere  are 
any  aymptoma  referable  to  the  bonea,  although  expamian  and  tender- 
neas  of  the  flat  bonea  hare  been  oliaerved. 

In  the  ffplenomyelog^noua  form  thi?  white  eeOa  mtf  be  from  ]M«OW 
I  Id  500,(Km\  hut  e^petially  under  the  influence  of  amoiie»  a  marked 
[temporary  diminution  may  occur*  so  tliat  their  namber  may  be  acarrely 
P«bof e  the  nofma) ;  both  Hhrlicir»  and  Cocniri  myelocytea  are  pmsent, 
and  the  preaenee  of  a  large  number  of  theae  b  pathofnomonir.    Tlie 
number  of   polymorplionuclear  neutropliilc*   b  greatly   it»creaied»  al- 
though their  proportioD  ia  diminislierL    The  aodnophiU**  are  very  mneb 
incmaed  in  Humbert  monomieiear  forma  being  preaent    Tlie  number 
of  lympborytei  ia  inereaaed.  bot  tbey  vary  aerardinf  to  the  type  and 
atageof  the  dtaeaae;  lia4<»philie  (maat)  eelU,  both  moiioii«deftr  and  poly- 
moqthonorlear,  are  preient  in  nmaidefibkr  oomber,  thta  being  the  moat 
reliable  diagnoatic  sign. 

TrogMaia. — ^Tbe  prognoati  of  kufamiia  of  all  Tarteiiea  in  rhildfien  ia 
very  biMl^  nearly  all  caiea  Irrminating  fatally  within  a  few  ««aka  or 
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inoiith^  from   the  first  ♦lefliute  syniptum8.     The  ua 
an^  exhaustion,  heniorrhages,  and  broDchopneimiODlll, 

Diagnosis* — The  general  symptoms  are  likely  to  be 
cially  fever,  dyspnea  and  prostration.  The  hnoeal  syn 
suggest  senrvy.  A  rapid  general  enlargement  of  the  e: 
glands  always  is  suspicious,  but  without  a  hlood  examii 
is  impossihk\  Tire  ehief  relianee  is  to  he  plaeed  in  e 
leukemia  upon  the  great  relative  increase  in  the  lympt 
tioji  in  the  polynnorphoniK'lears  more  than  upon  the 
leueoiytes;  in  other  rases  the  diagnoi=iis  rest^  upon  the  ' 
in  the  leueorytes,  and  especially  upon  the  presenc 
cells  and  neutrophile  and  eosinophile  myelocytes. 

Treatment.— Leukemia  is  little  influenced  by 
jxirted  cures  must  be  taken  with  some  allowance,  for  i 
published  before  leukemia  was  sharply  differentiated  fi 
with  leukocytosis.     Temporary  improvement  in  some 
the  use  of  arsenic  in   full    doses.     Hemorrhages  m 
times  by  calcium  lactate.    Benzol  is  often  of  distinct 
ment  of  chronic  spleuomyelogenous  leukemia.     Its  eS 
markedly  the  number  of  white  cells,  especially  those  c 
bone  marrow.     The  total  number  of  leucoc>i;es  may  1 
hundred  thousand  or  more  to  less  than  ten  thousand, 
care   should  be  ob.served   that  the  reduction    does  r 
rapidly.    As  the  effect  is  continuous  for  a  time  after  tl 
no  more  should  be  given  after  the  total  number  of 
20,00a     Benzol   may  he  given   in   capsules   bcginni 
eight  grains  (gram  0,5)  once  a  day*    The  dose  may  1 
ally,  depending  upon  its  effect,  l>nt  should  not  exeee 
five  grains  (gram  2Ji). 

Coincident  with  the  fall  in  the  number  of  wl 
usually  a  marked  increase  In  the  red  cells  and  a  gT( 
the  patient's  condition.  This  is  unfortunately  not 
it  may  last  for  many  months.  Subsequent  courses 
lienzol  bring  less  improvement,  or  may  be  without  i 
improvement  has  followed  transfusion-^  but  this  is 
jMjrary.  Tn  the  great  majority  of  cases  the  disease 
termination  in  spite  of  the  measures  employed. 
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Hemophilia  is  an  hereditary  disease,  in  which  t 
to  profuse  or  even  uncontrollai)le  bleeding  from  si 
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henKirrliaj^e  may  even  be  fiponUneoua.  rerRons  $o  affected  anr  kD«nrD  a« 
**hUHMlfr>t/' 

Etiolo^. — The  berediUiy  tendeocy  of  the  di^ea^  ia  very  ^tfongly 
tfiarkciK  and  it  hA»  often  l>ern  traced  thrnu|;^h  ieten  or  eixht  grnemtions. 
MaU'ti  art*  muili  lut^n*  (nnju^ntly  olUvtrd  timn  frmalen,  tin*  iimpurticiii 
beinir  about  twelve  to  one.  In  the  matter  of  tnheTitanee^  Uie  di^eajpt? 
is  mo8t  oft(»n  lrant*nuttt*d  thnju^h  tlie  mother,  who»  however,  usually 
escupen  ber^if.  ratientj^  liiu^eriiig  from  hemophilia  may  have  nothing 
elae  about  them  thai  is  abnormaL  It  haa  no  connection  with  eitlicr 
purpura  or  scurvy.  Howell,  fmm  htj»  extifii»ivc  ittudieH  upon  beniophilia» 
ha6  come  to  the  eonelu^ion  that  it  i»  due  to  a  relative  pn?ponderanc«  of 
antithrombin.  llie  antittkrumt^in  may  Im^  iiurnuil  in  amount  or  abao- 
luti^ly  increased  but  on  aceount  of  the  ab<iolute  diminution  in  the  pro> 
thrombin  there  i»  alway<«  a  r»*lntiv**  iurrra#e  in  the  f«i  lor?t  that  dt*lay 
the  cfia^ulation  of  blood. 

Symptoms. — The   flrnt    n»iniM>ijinonfi  of    lit*moj»hjli>i    u*     u>^i 
M'vn  i>efofe  thu  Mettind  year.     The  ltemorrlu&|ft^  nf   the  juul,    1m. rn 

no  relation  to  this  condition.  The  diaeovery  of  the  »h<;tM  i-  -.  n 
quite  accidental.  The  flmt  hemnrrtuigie  may  lie  traumiitu  or 
taneona.  In  traumatic  hemurrluigi^  there  may  W  very  severe  hU 
after  ao  alight  ft  wound  as  the  drawing  of  a  tooth ;  som^tinuei  a  bifge 
hematoma  forma  between  the  mnidct  aa  the  reiolt  of  a  moderate  oon- 
tnaton. 

llie  following  k*  the  relative  frt?quency  of  spoiitaneoua  liemiorrhagee 
in  3^U  eaM^s  cx>liected  by  Urmndidier:  Hleedtn^  from  tlie  noae  in  IW, 
moiith  in  4l\,  inti^iineii  in  30,  atomai'h  in  ItK  urethra  in  1^,  lunga  in 
IT  There  may  be  hemnrrliaKi*  fmm  the  skin  m  from  any  mnoona 
m>  rir  ^  the  body.     The  itlicka  of  epontsjieotta  hemarrtMme  we 

oft  til  ,  111,  and  may  be  accompenied  by  arthrttie  aymptomi  mem- 

bling  riieumatism.    There  an*  hemorri»agiai  into  the  jointa  in  mme  in- 

im*s  %M  '  h  1^  fkformity^ 

The  tr  morrhafea  varica  mtidi  in  the  dtfferenl  anWi 

Fn>m  a  sli^rht  wound  a  patiiint  may  Meml  until  he  ia  e^uttnguinatod, 
and  e«en  until  deatli  noemt.  Sodi  a  feenlt  from  the  finl  heomfThm% 
however,  is  rare.  In  aome  ceaea  the  dlapoiition  to  hieed  ia  ootgiown  in 
Uter  life.  Qrandidier  atatea  tiiat,  oi  IM  boya,  over  une-helf  dieil  be- 
fore reediing  the  ae¥eiLth  jraar.  It  ia  atrikinf  thai  whigi  the  diwie  af* 
ferts  frmalee  ttirm  is  lui  tendefiev  to  &%i*^^^m  hlernUntf  at  menalrnatlon 
or  partttrttiot^ 

l^aatmcai.-   Ihc  r  it  the  tunc  of  biv«r«lin^  are.  In  airasl 

tlH'  hemorrlMH^  by  th>  i  :  i.   tirditiary  anrninal  meane    eapedally 

comproaiioQ.  Caleiiim  lactate  and  grktine  may  be  laaed  aa  described 
in  the  bemnrrhaget  of  tlie  newly  buni;  hut  little  bewrltl  ia  to  ha  d* 
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peeted  from  drugs.  In  all  marked  eases  transfusioji  a 
lid  effeets  arc  sometimes  \BTy  striking.  In  convalesi 
of  hemorrhage,  iron  and  general  tonics  should  he  gi\M 
who  are  bleeders  everything  whieh  might  by  anjj 
rhage  should  be  avoided 


PURPURA 


The  term  purpura  is  used  to  designate  a  eonditio 
a  tendeney  to  spontaneous  hemorrhages  beneath  t 
various  mucous  membranes,  and  in  some  eases  into  i 
The  term  purpura  mmplex  is  applied  to  those  eases  i; 
rhages  are  limited  to  the  skin;  purptim  hemorrhagic 
there  is  in  addition  bleeding  from  the  mucous  mei 
hemorrhages.  It  is  impossible  to  draw  a  line  sharpb 
classes  of  cases,  as  the  chief  ditferenee  between  them 
degree.  Purpura  is  sometimes  known  as  morbtts  tm 
hofs  disease.  fl 

Symptomatic  Pmrpura,— This  occurs  in  quite  a^ 
the  hemorrhages  generally  being  limited  to  the  skin 
These  cases  may  be  grouped  in  the  fol towing  classes 

1,  I nfeciiou,^.'— ThiH  form  of  purpura  is  very 
malignant  endocarditis,  in  the  hemorrhagic  forms  c 
tive  fevers — measles,  scarlet  fever,  variola,  vaccinia^ 
epidemic  meningitis  and  occasion  ally  in  diphtherii 
ticemia.  The  oceurrence  of  hemorrhages  in  these  t 
pend  upon  an  altered  condition  of  i\m  blood-vese^l 
result  of  the  infection,  and  it  is  a  bad  prognostic  si 

2,  Cachedic.—ViwiyiiTB.  occurs  late  in  the  course 
and  exhausting  diseases,  especially  in  infancy.  It 
met  with  in  bronchopneumonia,  empyema,  tuberci 
both  the  tuberculous  and  the  simple  lorms  of  menii 
nant  disease.  It  also  occurs  from  apparently  sirail 
of  tlie  diseases  of  the  blood,  particularly  in  leuk( 
anemia,  la  most  cases  of  cachectic  purpura  the  h( 
small,  not  very  abundant^  and  occur  either  upon 
lower  extremities.  This  form  is  quite  common  in  h 
is  almost  invariably  indicative  of  a  fatal  result,  J 
the  hemorrhages  are  usually  limited  to  the  skin, 

3,  Toxic. — Certain  drugs,  such  as  phosphoruB 
chlorate,  and  sometimes  others,  nuiy  in  rare  cases  ] 
when  long  continued  or  in  large  doses.  The  hen 
may  also  be  wnsidered  in  this  group. 
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4*  Mechanical  bemarrhages,  iiueh  aft  tlKit^e  cHnirnri*-  in  pertnieia  or 
trpilepgy,  arc  Bomctituest  ela»iK*d  with  purpura.  In  ♦■ouvaU^wt^iice  from 
protracted  illness  there  are  i»otDetimefi  seen*  when  patieota  firat  ftand  or 
walk,  purpuric  sijHit*^  on  the  lower  rxtretnilleii.  TIr'V  niay  ocvur  aftiBr  tlm 
i^jifiiieiuent  i*i  a  limb  in  Imndajyft*^  or  .HplUitit.  In  Uith  titrm  caaea  tha 
ctiuae  ia  partly  niecliatiical  and  partly  due  to  the  weakened  conditioti  of 
the  blood-veaaela. 

5*  Neuroiic. — Theae  caaea  are  occaaionally  Men  in  dianaea  of  this 
gpuial  cord  aiid  aomHimea  in  hy«t4?ria  in  youji^  adultit,  but  \^ry  rarely 
in  children. 

Primary  Purpura,— Thta  oeeuri  in  children  of  all  agea,  bving  not 
un(%»nimon  in  infancy,  Heniorrhajji^ea  of  the  newly  liorti  liave  not  gener^ 
ally  been  ineludeil  in  this  clai«.  The  ngv  at  which  primar}'  purpura  it 
in<)««t  fnH|ui*ntly  fti«f*n  in  from  two  to  ti*u  vi*nri«.  The  m*\c»  arr  atiaut 
equally  alTerted;  of  HtelTen'fi  Ml  caaea,  27  were  nialefi  and  29  fenialea* 
The  diitea»4e  may  octur  in  chihlren  who  arc       "  or  anemic, 

and  in  tho>*e  who««e  fsurntumlingii  are  poor,  l^  i^mnry,  any 

cloae  relation  to  diet.  It  may  follow  any  acute  diaea«e^  iieinie  a«aoeiated 
uutH  fn*quent!y  with  deran|^«mentii  of  the  atomach  and  bowela.  Quite 
often  the  dtM*am'  devclo{)i«  H)>rupt1v.  u  ithout  any  ait^itrnahte  ranje.  in  chil- 
dren previously  healthy. 

Lemons, — ^The  external   ht^mtinl  •  ir   upm  ai  \    j ui n   of 

the  bo<ly.  There  are  unialler  or  iar-.r  r  ^ivu^  -t-*  or  an  uiijiUiiiioo 
of  the  tiiuaes  with  hlcNid,  which  uudergoe^c  gradual  ahmirptioii  with  the 
ujtual  clian^^.     Wiih  the  hemorrhaKea,  various  forms  of  uiflaroRiation 

the  si^in  may  l>e  ai^^H^iati^dt  eapeetally  ervthcnm  an<l  tirt;.  urlit  with 
timet imeK  more  or  leas  etlenuu     ll«fmiirrita|?vtt  from  th  ^^m* 

^raneji  are  more  fref|uent,  liei^ause  *  tu#iie». 

There  are  seen  c*crhymo!«ea  upon  tJ.«      .  —        .:    ,,.  .,i,    ;*  which 

reaemhie  thoii*  upon  thi*  skin.  At  autojifty  they  are  oi^iuitunAUy  seirti 
in  the  trachea  or  hromhi,  but  more  often  in  the  dijct^tne  tract.  In 
the  cohm,  and  otimnionaily  in  lbs  amall  intivtine.  uh^*ni  may  be  found; 
but  they  are  rarely,  if  eter,  aeeti  in  the  stomach.  11ie>  may  be  snper- 
ftial  or  dn*p,  and  havn  tfm  been  known  lo  eattae  pcrforatMcn. 

Intracranial  hejuorrliigcw  are  tmret  and  are  usually  meninfaaL 
Theae  may  be  t ulBcient  lo  cauae  serere  aympioma.  We  haiw  mcb  an  in- 
atance  in  an  infant  sii  laofilha  old  of  astanaite  mi^ntngml  hanMirriiagr 
roverini^  a  largv  part  of  the  brain*  In  StdleoV  article  sevvfal  aodi  flaeaa 
are  mentioned.  Pulmonary  beniorrhaipea  are  not  frequent  Eodiyntaaaa 
may  be  found  benaalb  the  pericardium ;  but  endocarditia  and  perkardilia 
art  axtreinaly  rare,  piohably  ofunm^g  only  in  the  rhenmatk  csaoa.  Tlw 
aplitin  b  occasionally  eohjffd,  but  by  no  nicuia  tmifomly  ao,  and  it 
may  be  the  seat  of 
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While  bonrtitm  ie  one  of  tfae  iiK>-t  treqoeni  o 
rhftgcs,  set  ere  iwphfitk  k  tare.  Acute  degeneratia 
Hum  0f  the  tubei  is  i|iiite  couhqoh.  There  may  I 
and  ocm^iririallj  larjE^r  oi>€$  bett^th  the  cap 
of  tbcr  peh  isj  of  ibc^  kidnej.  The  supnu 
the  s^l  of  fxteasive  and  ereii  fatal  hemorrhage.  T 
of  a  gem^^iaDguiiieoii^  fluid  into  atij  of  the  large 
freqaentlj  into  the  perit^i>eum-  The  articular  les 
lie  of  a  rheumatic  character,  with  which  purpura  « 
tiofi*  Of  there  may  fric  hemonliages  into  the  tissue 
even  into  the  joint  itj^lf — ^iKuallY  the  knee  or  elb 

The  blood  ghowg  the  rJwinges  of  secondary  anemi 
tioii  ill  the  hemoglobin  and  the  red  c<:ir|iuscles  with 
ikn  in  size  and  the  appearamt?  of  nucleated  red 
severe  mum  there  is  a  moderate  degree  of  leucocytos 
i^triifj  d  a  constant  and  marked  dimiiaition  in  the  I 

ralhfjffefieMs. — Why  it  h  that  under  certain  cir< 
vesieig  will  not  hold  their  content*,  it  is  difficult  ti 
have  k*i*n  described  by  Cassel,  Riehl,  W  ilson,  and  c 
fmall  blood- vessels,  usually  a  form  of  endarteritis 
not  con     int«    Howell  hm  found  no  changes  in  th< 

t       mence  noaguhition.     They  are  present  in 
llenoc'h  has  suggeeted  the  vaso-moto 
B  fifjut  a  jjaralytic  distejjtion  of  the  £ 
haire,  or  edema,     Tn  certain  for 
-stniiH^^lu'd  that  the  cause  is 
.puf^ii  the  nacteriologioal  examinations  r 
pura  have  not  hc-n  coiicliisivc,  ilirn^  is  reason  to 
is  the  essential   factor  in  some  forms  (►f  the  diseas 
cases   eliaraeteri/ed    by    sudden    onset,    liii^di    tenijx 
symptoms,  and  whieli  run  a   raj)idly  fatal  course. 
now   included    under   this   term    |)urpura   several   d 
from  one  another. 

TJtc  Clinical  Types. — 1.  Tlie  r)rdinary  Form.— 
hemorrhage  is  confined  to  the  skin  (purjuira  sini] 
j)anied  by  slight  bleeding  from  th.e  miiccms  membrai 
some  general  indisposition  of  an  indefinite  charac 
before  the  purpuric  spots  are  noticed  ;  most  freque 
digestion  with  vomiting,  diarrhea,  and  sometime 
hemorrhages  appear  as  small  |)etec]iiae,  varying 
head  to  a  pea,  usually  first  upon  the  lower  extrem 
only  a  few  widely  scattered  s])ots  or  the  body  nii 
color  is  first  a  bright  red,  then  ])ur])le,  gradually 
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aniouttt  of  rruptint)    tmiv   rmt   (litninii^h.     Tlu'V  r!o   hot   ifi^otftfifiir   iifMin 

The  rcnirM*  «*f  tiK'>«'  tai**?;  !«  genentUy  UvuriiUlr,  rnovury  taking 
place  in  (rem  une  to  four  woi-ks,  Bdafiae«  art*,  biwrver,  very  frt*i[ui*iit. 
aiici  ffiuh  attacks  may  come  at  intervals  of  a  few  win^  or  months  for 
cYirihiflrraTflc  pcTiod.  (>ii«*  mtixt  Im^  g-uanlt^l  in  ifivin^  an  abtoltttisly  favur- 
ablc  prog[ia(<^i«  in  any  case  of  purpura^  for  it  ocTiuiionallj  bappeoa 
that  in  a  iialietit  who  for  i»evc*ral  days  lias  had  tymptoms  of  mild  pur- 
pura, there  suddenly  develop  those  of  the  mort  aeTcre  type  with  a  rapidly 
fatal  termination. 

2.  The  Hevert*  Ftirm. — Such  cases  aw*  cliarac'teriaGctl  by  hemorrha^cva 
from  the  mueotis  memhranes  (purpura  hemorrhainca )  fn»m  the  outJieL 
These  may  even  apfimr  U^fore  the  sjhiIs  ujion  the  %kin*  Id  seven*  at- 
tacks the  petechial  s|iot»  are  more  likdy  to  appear  suddenly,  and  large 
ecchymoses.  varying  m  size  from  a  pea  to  the  jialm  of  the  hand*  are  mon* 
frequent.  1'here  may  lie  bUiHling  from  tike  nam,  gums»  mouth*  or 
pharynx*  and  ecchymnscs  may  be  seen  upon  tlieae  nmooiii  iiifiiilirmiifa» 
nl(*o  ufMjft  the  <Kittjtinetivae,  Vomiting  nf  blood  and  bloody  diaeharfet 
from  the  bowels  are  quite  frequent  hymptoma.  The  urine  may  contain 
enough  blocwi  to  give  it  a  brigtil-red  njlor,  Lnss  frequently  there  art 
fiecn  hemorrhagv>s  of  the  retina  or  choroid  and  from  the  feiaala  g^itala. 
In  one  of  our  cases  there  was  almost  contmuouf  bleedio)^  from  ana  car* 
CutantHius  cnvhymost^  an^  increased  by  slight  injuries*  siadi  as  tha 
pressure  from  a  bandage  or  from  scratching.  Epiitaiis  ma?  be  m 
enough  to  nct^witate  plugging  of  the  narvt.  The  amount  of  blood 
ited  is  not  ofti^n  large;  its  source  may  be  the  stomach,  tl»e  mouth,  or  thu 
pharynx.  The  tditod  in  the  stoob  is  usually  dark  rolon^i,  but  them  may 
Im*  si»me  bright-ntl  bloitd  even  when  there  are  na  okafi  piescol*  In  one 
of  our  ca^oi  so  much  blood  was  lost  by  the  bowala  aa  lo  ptDdwot  the  fjmp- 
loma  of  a  tcty  markad  oerabtal  anemia.  In  certain  rasas  tli«  gastit>> 
ifllvtinat  sjrmplmas  are  my  promiiisair  and  tlicfie  may  be  sliglil  ictania* 
Tbe  diac^iarga  of  bloitd  frrtm  tbt  atoiaadi  or  inlaalina  may  be  acromi- 
pant^  by  ?ery  aeftre  attacks  of  colic  and  t^iomaa.  In  aom^  of  ihtm 
mam  thm  aia  pains  and  slight  swelling  nl  tha  Jofnta.  Renal  symp40ms 
art  gntfaDy  pimint  The  attacks  of  abdominal  pain  with  purpura  and 
the  diicharii^  of  blood  may  coma  on  paroaymaUy  eirery  few  days  tut  a 
pm«id  of  atfatal  watka.  They  liaf#  bean  aerdbrd  in  IbrooibQiM  of  tbt? 
intcfliaal  laeatli.    Tkb  ie  aometimai  known  as  ^'Hanodi'a  pftrpara." 

Constitutional  symptoma  ata  praeant  in  nwii^  of  the  aevere  caaia. 
Thrn*  is  usimlly  fever,  from  101"  to  inS*  ¥„  and  safRrient  prostratintt 
to  keep  tin*  (mttent  in  bnl.  If  the  aniiiont  of  hkiod  losl  is  Ufge«  theta 
are  the  aaiial  eymptome  of  lafarr  antwia.    The  lose  of  bkod  may  be 
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sufficient  to  cause  death,  partitularly  in  infants. 
may  depend  upon  anemia  or  upfjn  meningeal  hen 
not  frequent  in  this  form  of  the  disease.     Edema,  e 
and  fetit,  may  exist  without  albuminuria,  and  albun 
ent  in  eases  in  which  tliere  is  no  renal  hemorrhage. 

In  gome  of  the  cases  beginning  with  severe  gei 
occasionally  when  the  onset  u  mild,  the  patients  a 
into  a  typhoid  condition  with  low  delirium,  great  p 
irregidar  puLse,  dry,  cracked  tonguej^  and  high  temp 
are  almost  always  fataL  They  are  not  to  be  confo 
typhoid  fever  complicated  by  purpura. 

The  course  varies  much  in  the  different  cases. 
six  weeks,  the  symptoms  slowly  subsiding,  but  oft< 
tendency  to  recurrence'.     Tlie  prognosis  depends  i 
patient,  the  extent  of  the  hemorrhage,  and  the  pi 
septic  symptoms. 

3.  The  Hyperacute  Form  (purpura  fulminan 
form,  especially  in  young  children.  Its  developme; 
with  a  chili,  vomiting,  marked  prostration,  and  hi^ 
purpuric  spots  conie  out  with  great  rapidity,  ant 
few  hours  or  a  day  they  may  be  very  extensive, 
ordinary  subcutaneous  hemorrhages,  bloody  vesiclei 
skin.  In  many  cases  the  hemorrhages  are  limited 
cons  membranes  and  the  viscera  escaping  altogeth 
dency  to  gangrene.  Cerebral  symptoms  are  invarit 
ally  prominent;  there  may  be  delirium,  dulness 
coma.  The  spleen  is  apt  to  be  enlarged.  The  u 
albuminous.  This  form  of  purpura  has  all  the  chi 
eral  infectious  disease,  and  it  is  almost  invariably 

4,  The  Gangrenous  Forra.^ — Sloughing  is  not 
but  it  is  nu>st  often  seen  in  the  mucous  membrane* 
cases  alfecting  tlie  uvula.  We  once  saw  a  slough 
tion  of  the  soft  palate.  Wickham  Legg  reports  a  > 
the  prepuce.  (langrene  of  the  skin  is  even  less  fn 
have  been  reported  even  in  young  children.  Chan 
three  years  old,  and  several  others  in  children  are 
monograph  upon  this  subject.  The  gangrene  may 
or  the  subcutaneous  tissues,  and  even  the  musel< 
upon  the  upper  and  lower  extremities,  and  even  uj 
extend  over  quite  a  large  surface.  In  some  of  the 
pura,  gangrene  results  from  some  slight  injury,  su< 
sure  from  a  bandage,  or,  in  the  nose,  from  the  ] 
These  cases  are  almost  invariably  fatal.    Those  ii 
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\9  (^nfin^  to  iunall  arcttS  of  the  tuqcoiib  ini*itihraoe  of  the  mouth  oftt-n 
recover, 

5.  Tbi?  Rheunuitir  Farai* — The  terra  ^'rheuinalic  purpuri'*  (pi>lio«itf 
ieumatica)  \n  applterl  t^)  tamss,  not  ao  eommon  in  chiMn^ii  am  iii  oMrr 
tieotti,  ill  whiili  f«ub( utaiieoii«  hamorrbafpMt  aod  RHiietiiiHiii  bk'ediug 

m  the  mucous  membranen,  an?  aj!«ociat4*d  with  painful  joint  ewell- 
ing«.  ThrM*  iir#»  tii  U*  rt^ganloil  a<^  (iim««i  of  rheumatit^rn  complicated  by 
purpura.  The  joiiitu  moftt  freqaently  affected  are  the  knt^*  and  the 
ankle.  The  arthritic  Kvniptomit  art*  ui»uaUy  tea»  nevere  than  in  attaekn 
of  acute  rheumatifiim.  There  may  be  prenent  erythema  exudatirum  or 
erythema  nodutium  or  urti(arta.  rmially  there  are  throat  »ympioma 
and  fever,  and  frequently  edema  of  the  fai*e  and  eyelida  with  albu* 
micmria.  The  ftphvn  inny  1h*  enlarged,  Tha  uaual  dyralJoii  ia  from  ooo 
to  three  w*^'k^,  nuA  rtlthout'li  rilH|wi>i^  in«v  iMiur.  the  c«iiea  tumally 
a»cover 

Joint  .^vni[itt>n)>,  purtu  uijifl y  nrht  uUr  t^jiiH,  are  tiot  infrequent  in 
the  course  of  milder  attacka  of  purpura  without  the  f^irite  symptoma 

itiooed*    In  aeTwre  caiM  extra vaiiationa  of  blood  ha?e  been  repoitad 

occurrinf^  in  the  tiiiiiia  abciut  the  joints,  and  even  in  the  jointu  them* 
ive»,  thene  being  caiee  of  true  arthritjc  purpura.     It  in  probable  lltal 
in  the  patt  aome  caaea  of  teunry  have  heen  ineJuded  ia  this  group. 

Dia^oiii.— ^The  rapid  ainite  caaai  may  be  confounded  with  tha  liam- 
orrlm^ic  furmn  of  the  variou«  entptiva  feirera.  The  ordinary  aubaeiita  a? 
pa««iv#  forma  are  chiefly  to  be  diibreotiatcd  from  aetirvy.  Tbe  diaf- 
na»t«  ill  not  diffirult,  and  the  miatake  oeed  not  be  made  if  the  eaMntial 
features  of  acurvy  are  borne  in  mind — ita  dietelie  oauae,  bleeding  guma^ 
hypi*reittheaia,  and  deep  imtber  than  ambcataiieoiia  bemorriiagea  whkli 
are  usually  near  the  jointa. 

Progaoaia* — This  dapcnda  vety  myeh  upon  the  form  of  the  diaaaae. 
Of  ItB  eaaea  of  all  varietiaa  fNrrurrtitg  in  rtiiidren  in  Slelfen*a  eoUeetioii, 
tliere  were  40  deatha.  In  19  caaea  of  aaven  primary  piirpom  reported 
by  Oimard,  there  were  3  deaths  and  S^  reeoveriea.  Turpora  simplei  ia 
rarely  fatal;  caaea  of  purpurm  bemorrhagioa  tiaiiallv  mvver  itnJeaa 
marked  febrile  aymptoma  are  praaant  Tlie  forms  vUmtd  aa  typhoid, 
gaflgranoua,  aad  purpura  fmlmiiiaiia  are  alakwl  in  variably  fataU  Tha 
tandanejr  to  rrla|iaa  eriata  in  all  varietiaa. 

Xkaalmaiit. — The  treatment  of  aymptomatie  purpura  sboBld  have 
Wenee  to  the  oatiae  of  the  diaeaaau  The  oiihl  caaea  of  primary  pur^ 
pura  ttsualty  reeover  pf^mf^ly  madar  n  timie  plaa  of  tteatment  The 
more  aavavt  caaea  rM|uirp  cooflnemcDt  in  bcdf  abaolttta  quiet,  and  care  tii 
avoid  expoaure  and  eveci  the  alighteal  iojui^  or  extm  peeaaure  npfin  any 
(Mirt  Ilnigi  do  not  aecm  greatly  to  inflnenee  the  roorat  of  the  di 
Thoae  moat  frequently  employed  are  epiaapbrin»  bydraalia. 
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aromatic  Siulphiiric  acid,  the  vegetable  acids,  er 
Wliether  or  not  it  is  true,  as  claimed  by  some,  th 
diseases  are  related  to  scurvy,  the  striking  improve 
disease  from  the  use  of  fresh  fruit  and  veiretiibles  sug 
luent  in  purpura.  In  some  cases  very  decided  bent 
their  iise  in  the  acute  stage,  but  more  particularly  in 
liypefiicute  and  giuig'renous  cases,  little  can  he  dune 
symptoms.  Surgit-al  means  of  arresting  the  hemorjrl 
ceseful.    In  all  severe  cases  transfusion  should  be  tri 


H 


CHAPTER  II 
DISEASES  OF  THE  LYMPH  NODES  {LYMPH A 

It  is  characteristic  of  infancy  and  childhmjd  tha 
gues — tonsils,  adenoids,  external  and  internal  lyrapl 
smaller  lymph  nodules  througliout  the  hody^ — are  pr 
hyperplasia.  In  robust  chiklrcn  infectious  processes  ( 
or  bronchi  cause  acute  swelling  of  the  lymph  nodes  i 
whi{-h  rapidly  subside  when  the  cause  is  remove<l, 
this  vulnerability  of  the  lymplioid  tissues  exists,  tin 
lymph  nodes  is  out  of  proportion  to  the  exciting  < 
after  the  cause  has  ceased  to  of>cmte.  Cert4iin  child 
excessive  development  of  lymphoid  tissue,  particula 
the  throat  in  the  form  of  enlarged  tonsils,  adenoid 
pharynx^  etc. 

The  influence  of  heredity  in  causing  this  condit 
to  be  jjassed  over  as  a  coincidence.  Frequently  the  p 
hood,  suffered  from  the  same  condition,  and  often 
large  family  of  children  is  afTected.  They  may 
healthy,  reared  amid  good  surroundings,  and  sliow 
other  constitutional  disease.  Any  disease  in  the  pa 
of  which  children  are  horn  with  tissues  having  1 
siatance,  may  be  regarded  in  the  light  of  a  remote  c 

The  condition  is  seen  in  perfection  in  children  i 
and  in  crowded  tenements,  Tt  is  more  common  i 
country.  Anything  which  produces  malnutrition  c 
vitality  of  the  tissues  may  be  ranked  as  a  cause.  ] 
ciated. 

During  infancy,  the  lymphoid  structures  most  fi 
those  connected  with  the  gastro-enterit  and  the  brc 
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branes;  in  later  childhood  it  i8  those  which  are  (Hmne<'ted  with  the 
pharynx  and  tonsils. 

The  degree  of  enlargement  of  the  lymph  nobles  which  in  Hometimen 
found  in  the  different  situations  has  often  le<l  to  misintiTpretation. 
They  have  often  been  connected  with  pathological  conditions  or  clinical 
symptoms  with  which  they  have  really  mithing  to  do. 

As  age  advances  we  usually  see  retrograde  changers  in  the  difTeriMit 
groups  of  glands  unless  they  l>ecome  the  seat  of  tuUTculous  infei*tion. 
Those  connecte<l  with  the  digestive  tract  pMicrnlly  In^gin  to  diminish 
after  the  second  yi»ar,  and  by  the  fifth  or  sixth  year  the  enlargement  has 
almost  disappeared ;  while  the  tonsils,  adenoid  growths  of  the  pharynx, 
and  enlargiMl  cervical  glands  are  usually  stationary  after  the  M»venth  or 
eighth  year,  and  frequently  undergo  quite  a  markiMl  atrophy  about  the 
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N4MB  or  mm 
ilmovr. 


Suboccipi- 

Ul. 
Mastoid. 


Prrotid. 


Submaxil- 
lary. 

Suimi- 
nyoiil. 

Su|M*rfirial 
rer\'iml. 


I>wiirrr\'i-j 
nu,  u|»|M*ri 
not. 


1  )r<»i>  rcrvi- 
rni.  Iowor| 

SulHhvoid. 


H«'tni|>hAr- 
ynici*2il 


Svummm  amd  SrrrAnoM. 


One  or  two;  at   nape  <if 

ncrk. 
Four  or  five  small  ones;  in 

maiitoi«l  refpon. 

Five  t4)  ten :  on  the  surface 
and  in  the  subntance  of 
the  parotid  xland. 

Twelw  to  fifteen;  alona 
bane  of  jaw,  beneath 
cervical  fascia. 

One  or  two;  metlian  line  be- 
tween chin  ami  hyoiil 
bone. 

Fivp  or  more;  alona  exter- 
nal juffular  vein,  bpneath 
pbt>iima,  but  iiu|icr(i- 
cial  to  the  stemonuifi- 
toid. 

Tc*n  to  nixtrcn:  abtmt  hi- 
furratiiM)  t>f  coiiinMin 
ran»ti(l  and  along  inter- 
nal jumilar  \'cin.  They 
are  juKt  aUive  upper  Imht- 
der  of  the  th\T«iHl  t*arti- 
laiEc  and  «in  a  li*vel  with 
the  hy«)i<l  UMie. 

A  chain  in  the  ^u|irarlav uv- 
ular fo 


(hioAMs  on  Aabas  num  mmwu  msT 
Rcc*anrB  LTiiraATN^. 


A  few  small  aLuMln  liekiw 
hyniil  Ihhm*  and  twur  nie- 
tlian  hne. 

Two  nmall  alamln  in  front 
<»f  Kpiiie  and  uimmi  |in^ 
\'ertel>ral  muivllhA. 


Scalp,  iKJsterior  portion. 

lleceive  efferent  vemels  from  group  1, 
an<l  through  them  from  part  of 
scalp. 

Scalp,  frontal  and  parietal  portioon; 
oritit,  pcwterior  part  of  naaal  foiwa, 
upper  jaw,  iMniterior  and  upper 
part  of  pharynx. 

Mouth,  lower  Up,  guma. 


Chin  and  middle  portion  of  lower  lip. 


.Xurirle,  |iart  of  Rcalp,  nkin  of  face 
ami  ne<*k,  and  some  efferent  vca- 
w*1m  fnun  grouiw  1  ami  2. 

I^iwer  |Kirt  of  phar>'nx,  br^nnx,  fol- 
ate. t4»ni«ilii  and  |Mirt  (/  timseie. 
ivirt  (»f  nufcil  fiMta.  deep  nuiiicIrM  i»f 
fM*ad  ami  iKN*k.  anil  fnmi  iiiMHle  the 
minium.  Ui^n^ix-e  aUi  efferent 
vcwtelH  fn>m  gnmiiK  3  and  4. 


(\miM*rt  with  a\illar\'  group  by  a 
chain  abiiig  axillar>'  arter>';  aU> 
with  glnmU  of  nM*«liaMtinum  ami 
with  gnMi|iK  7  and  9. 

Communicate  with  gnmp  H.  aii«l  may 
(<«»nmTt  licli»w  with  cliain  of  l>n»o- 
chial  glnnilit. 

Pharynx  aiMl  |NUt  of  nanal  fo 
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time  of  puberty,    T!ie  presenee  of  the»e  enlarged  b 
catarrhal  ooiulition  of  the  nnieous  membranes  with 
ciate<3,  are  injportant  in  relation  to  all  ariite  infee 
affect  these  mucous  membranes.     They  bring  aboi: 
ceptihrlity  to  scarlet  fever,  measles,  diphtheria,  and 
culofiis- 

In  the  table  on  the  preceding  page  are  given  the 
age  areas  of  the  varitnis  gronp*^  of  lymph  nodes  ol 
which  play  so  important  a  role  in  infancy  and  chile 

SIMPLE  ACUTE  ADENITIS 
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This  is  an  acute  inflammatMui  of  the  lymph 
■ftequently  terminates  in  suppuration,  A  certain  a 
tion  of  the  lymph  nodes  occurs  in  children  in  all  a 
ing  the  mucou>;  membra nes»  especially  when  they  an 
Those  in  connection  with  the  various  internal  organ 
the  diseases  of  those  organs.  Acute  inflammation  t 
is  of  sufficient  frecpiency  to  require  separate  con  side 
probably  always  secondary  to  some  pathological  pi 
mucous  membranes,  the  primary  condition  may  1 
overlooked,  and  the  adenitis  may  be  the  more  imporf 
even  assume  the  appearance  of  a  primary  disease, 
infants  that  this  is  seen,  and  it  depends  upon  the 
sorption  and  upon  the  susceptibility  of  the  lympho 
The  cervical  glands  are  frequently  affected,  occaj 
axillary  and  inguinal  regions. 

Etiology p— Acute  adenitis  occurs  in  children  of 
with  diphtheria^  scarlet  fever,  measles^  and  epiden 
cases  it  is  often  severe,  and  after  scarlet  fever  not  in 
in  suppuration.  With  the  simple  acute  catarrhal  pn 
and  rhinopbarynx  adenitis  also  occurs,  but  it  is  us 
ends  in  suppuration.  In  infancy,  on  the  other 
from  simple  catarrh  is  not  only  very  common  I 
frequently  terminates  in  suppuration.  Ulcerati' 
teeth,  eczema  of  the  scalp  or  traumatism,  may  e: 
dren  of  all  ages.  Axillary  adenitis  may  result  fro 
nal  adenitis,  from  balanitis  or  vulvovaginitis. 

Of  109  cases  of  acute  adenitis  from  our  recor 
associated  with  diphtheria,  measles,  or  scarlet  fe^ 
fourths  occurred  in  the  first  two  years,  ami  half  of 
of  life.     This  susceptibility  of  infants  is  very  s 
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(KVUTK  frequentlj  in  those  who  wen?  {irevjottsly  hetlUiy,  mid  ofti*ii  when 
the  eridenc'e*  c»f  tlin^.^te  of  the  inueaiin  memhmiK*  art*  MitghC  Tlun  j« 
true  not  only  of  the  ciii»t»*i  of  ren  iml  mlciiitiK*  but  aUi  of  othern  in  whirh 
the  inguinal  glnndit  Hre  invulverl.  The  iiiflnmtniition  m  iMually  aiim^ 
dmte»d  with  the  streptot^occuft  or  fttAphylocxjceuii,  oic-a«ionally  with  the 
pneumcw-fxtnnii  or  influensui  hac  illuii. 

Leiioni* — The  changesi  taking  pUee  in  the  giandi  an;  aci^tc  a*ng^ 
ijon^  with  swdlinic*  edema,  and  active  hyperplasia  of  the  lymphoid  ele> 
metitii.  The  proeew*  may  temiinate  in  n^i^oluli'iii  or  in  eupptinition 
acxxirdiog  to  the  intenfiity  of  the  infeiiion  and  the  B4UA4Tptibi)itv  of  the 
liAiiiei.  When  neven^  enough  to  csuae  suppuration,  the  adenitia  ia  ac* 
eompanied  by  considerable  inflam* 
matum  uf  tlie  Mirnnintlittj*  fTUular 
tiwue. 

In  the  "♦Thf*  f»f  loti  i\*\\\v  rase^ 
to  whirh  rvftrriiu^  Unn  Inn^n  made, 
not  inelodinic  tlie  ftfiecific  iufeeiaooa 
dijfeftaoa^  M  were  n^viiiil,  !l  wen*  in* 
guitial,  and  4  axilhu-y ;  liixty-two  per 
c«nt  tenninated  in  fiippuration»  tht 
latter  being  neiarly  all  in  infancy. 
Suppurative  otitia  waa  preaent  in 
aixteen  per  oent  of  the  caaea.  8up- 
puratiie  retfopharyiigeAl  tdtititit* 
(retntpharyngoal  abaeeaa)  wm  anp- 
datefl  in  aeveral  cmaea. 

In  infaney  Uu*  diaeaao  ia  imiiUljr 
ttnilateral,  or,  if  bilateral,  tlM  gbmda 
of  one  Rifle  are  more  aeterely  aflfeiHefi 
iimn  thoae  tif  tlie  other.    8uppani- 

lioti  ia  neiirly  alwavn  of  one  aide,  and  ttauaUT  the  §im€tm  ftartji  in  a 
atnfle  gUod. 

SjMltoBtr— The  aympioma  and  course  ul  Uiv  aUenitii  at  ibc  apoaJk 
infeetioui  diaiiMea  beloiig  to  their  eliniinl  hifitorv.  Suitfiumtion  In  in* 
froqiieni,  except  after  aearlei  ferer . 

The  typical  csaai  of  oeigtoaiieBitiA  an  t!i i  i^. 

Tlk»re  aw  preaent  the  aywiplnmi  of  the  ori^iiiii.  ii-  j-  i  j^i »  ^ute 
catarrh  of  the  noae  or  rhtnopharyni,  tnoulb,  or  ear,  wbieh  may  not  be 
aeii*re,  and  aoitlinw  h  overlooked  l*he  glanda  moit  ^f n<|ue9itly  af- 
ffrteil  are  the  dntp  eerv iiml  group.  The  tumor  appeari  joat  below  the 
•rnrie  of  tiie  |aw  at  tlie  anterbr  bonier  of  the  itemiimAatiiid  muacb 
( t  t     The  aweUiflg  dttring  the  aewte  catir^  '  rapid  or  gnftt. 


Fw.  131  —  Arria    tk*ernuTTV»     Aa» 

PfniB  III  AS  ImPAIVT  CiMft  |'ft4»  CHji. 

alllial 


tu: 


:iuea  aft«*r  i\u*  firic^n^l  i»r«H*i-«ji  ha*  Atib#i 


1  It 


the 


866  DISEASES  OF  THE  LYMPH  NODES 

the  pharynx  are  frequently  associated.  There  is  no  tendency  to  suppun- 
tion  or  caseation.  The  swelling  usually  increases  slowly  for  one  or  two 
months,  then  remains  stationary  for  about  the  same  length  of  time,  after 
which  it  slowly  subsides.  A  subacute  course  is  more  frequent  than  i 
very  chronic  one. 

Diagnosis. — These  cases  are  especially  to  be  distinguished  from  the 
much  more  frequent  cases  of  tuberculous  adenitis.  The  most  important 
points  for  differentiation  are,  that  they  occur  most  frequently  in  children 
under  two  years,  a  period  when  tuberculous  adenitis  is  not  very  com- 
mon ;  some  definite  exciting  cause  is  usually  present ;  caseation  and  sup- 
puration do  not  occur;  the  glands  do  not  become  adherent  to  the  skin 
or  to  the  deeper  tissues ;  they  usually  enlarge  more  rapidly  than  do  the 
non-caseating  tuberculous  glands;  and  they  are  influenced  to  a  greater 
degree  by  constitutional  treatment.  The  children  do  not  usually  respond 
to  the  tuberculin  test. 

Treatment. — Operative  measures  are  not  called  for  in  simple  ade- 
nitis. Local  causes  usually  found  in  the  pharynx,  nasopharynx,  or  mouth 
should  be  removed  if  possible.  Pediculosis  should  be  treated.  Often 
more  can  be  accomplished  by  removal  to  a  climate  in  which  the  child's 
catarrhal  symptoms  are  relieved  than  by  all  else.  Little  benefit  is  seen 
from  local  applications.  The  most  useful  internal  remedies  are,  the 
syrup  of  the  iodid  of  iron  (twenty  drops  three  times  a  day  to  a  child  of 
four  years),  and  arsenic  (two  or  three  drops  of  Fowler's  solution  three 
times  a  day).  Cod-liver  oil  should  be  given  continuously  except  during 
warm  weather. 

SYPHILITIC  ADENITIS 

It  is  quite  rare  that  a  marked  degree  of  glandular  enlargement  is 
seen  as  a  symptom  of  hereditary  syphilis;  indeed,  it  is  so  rare  that  it  is 
often  forgotten  that  chronic  multiple  glandular  enlargements  are  ever 
due  to  this  disease.  In  the  few  examples  that  have  come  under  our  ob- 
servation, this  has  been  a  late  symptom  of  hereditary  syphilis.  The 
glandular  enlargements  were  cervical  and  multiple,  and  the  degree  of 
swelling  was  often  marked.  They  may  be  associated  with  disease  of  the 
bones  or  of  the  mucous  membrane  of  the  throat  or  of  the  nose,  or  with- 
out signs  of  such  disease.  The  diagnosis  of  syphilis  rests  upon  the  asso- 
ciation of  other  late  manifestations  of  the  disease — keratitis,  periastitis, 
deformities  of  the  teeth,  the  Wassermann  reaction,  and  the  prompt  im- 
provement under  antisyphilitic  treatment.  In  their  local  appearance 
they  resemble  tuberculous  glands. 
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resemblance  between  the  oonditioni).  The  di^eatte  in  usually  acute,  an<l 
has  little  in  common  with  the  hIow  suppuration  set^n  in  later  cliihlhotN] 
from  the  breaking  down  of  tuberculous  glands.  In  the  oit-asional  casi*}^ 
seen  in  which  the  disease  runs  a  sloi»er  courst*  a  diairiKisis  from  the  tu- 
berculous form  nmy  be  aidetl  by  a  tulM*rculin  test. 

Treatment — Prophylaxis  nH|uires  that  in  all  acute  catarrhs  the 
mucous  membrane  should  be  kept  as  clt*an  as  |M>ssible  by  the  use  of  na^al 
or  pharyngeal  sprays,  or  by  careful  syringing  with  simple  solutions  like 
Dobeirs  or  Seiler*s,  or  a  simple  saline. 

In  the  stage  of  acute  inflamnuition  very  hot  applications  or  an  ice- 
bag  may  be  used  for  the  relief  of  pain.  It  is  very  doubtful  whether 
either  of  these  means  has  much  influence  in  preventing  suppuration.  If 
absi't^ss  forms,  incision  should  l>e  deferred  until  pointjjig  lias  taken  plai*e. 
If  this  plan  is  foHowiKK  refilling  is  rare.  A  himple  incision  with  pn>pi*r 
asepti(*  tn»atnient  is  all  that  is  requinMl.  Curetting  nmy  lie  done  if  there 
is  nuK'h  broken-<lown  tissue  pres«*nt,  but  it  is  not  usually  mMtssar}*.  In 
most  of  the  cases  the  absci'ss  promptly  h(*als  and  a  |M*rftH't  cure  taki>s 
place.  Ik'nefit  is  seldom  seen  from  |iainting  with  i«.Mlin  or  fn)m  inunc- 
tions of  imlin  ointment  or  the  oleate  of  mercury.  If  adenitis  is  second- 
ary to  carious  tcH'th,  et^zema.  or  ulet*rative  stomatitis,  these  conditions 
should  receive  appropriate  treatment.  Such  cases  do  not  usimlly  sup- 
purate,  but  subside  rapidly  when  the  prinmry  cause  is  removed. 
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This  (^)nsists  in  a  simple  hy|)erplasia  of  the  lymph  n<Mles  which  is 
non-syphilitic  and  non-tulM»n*uK»us.  There  are  c-^MisidtTt^l  here  only  the 
extt*rnal  glandn.  liut  thoS4*  of  the  cavities  t»f  tin*  UmIv  are  atT«'<t(Nl  in  a 
similar  way,  in  dis4*as4»s  of  the  niucmi.^i  nienibnines  with  which  they  are 
i*<»nn«'<  ted. 

Simple  (lintiiic  adenitis  is  not  S4i  fn^picnt  as  the  acute  form  in 
infants,  and  it  is  less  common  after  the  third  year.  It  may  follow  one  or 
more  attaiks  of  acute  atlenitis,  or  it  may  n^sult  from  subacute  or  chri»nic 
inflammations  of  the  skin  or  of  the  various  mu(^>us  membranes,  inftntion 
from  which  laus^'s  the  acute  ft»rm.  dironic  enlar^rcnicnt  of  tht*  glands 
of  the  ne<k  is  very  common  with  adenoids,  diM*aMil  tonsils  and  with 
|HMliculosis  <»f  the  .scalp. 

Symptomi. — The  glands  u|M>n  lH>th  sides  of  the  nei-k  nn*  usually 
invohed,  ami  mon»  often  a  pmup  than  a  singK'  gland.  The  degn*e  of 
swelling  i>  not  generally  grt*at.  lH*ing  niurh  b*>s  than  in  acute  adenitis, 
aihl  u>ually  less  than  in  the  tuUTculous  fi>rm.  There  an*  no  ctmstitu- 
tional  symptoms.     Hy{Mfrtniphy  of  the  tonsils  and  adenoid  growths  of 
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the  pharynx  are  frequently  associated.  There  is  no  tendency  to  suppun- 
tion  or  caseation.  The  swelling  usually  increases  slowly  for  one  or  two 
months,  then  remains  stationary  for  about  the  same  length  of  time,  after 
which  it  slowly  subsides.  A  subacute  course  is  more  frequent  than  a 
very  chronic  one. 

Diagnosis. — These  cases  are  especially  to  be  distinguished  from  the 
much  more  frequent  cases  of  tuberculous  adenitis.  The  most  important 
points  for  differentiation  are,  that  they  occur  most  frequently  in  children 
under  two  years,  a  period  when  tuberculous  adenitis  is  not  very  com- 
mon ;  some  definite  exciting  cause  is  usually  present ;  caseation  and  sup- 
puration do  not  occur;  the  glands  do  not  become  adherent  to  the  skin 
or  to  the  deeper  tissues ;  they  usually  enlarge  more  rapidly  than  do  the 
non-caseating  tuberculous  glands;  and  they  are  influenced  to  a  greater 
degree  by  constitutional  treatment.  The  children  do  not  usually  respond 
to  the  tuberculin  test. 

Treatment. — Operative  measures  are  not  called  for  in  simple  ade- 
nitis. I^cal  causes  usually  found  in  the  pharynx,  nasopharynx,  or  mouth 
should  be  removed  if  possible.  Pediculosis  should  be  treated.  Often 
more  can  be  accomplished  by  removal  to  a  climate  in  which  the  child's 
catarrhal  symptoms  are  relieved  than  by  all  else.  Little  benefit  is  Been 
from  local  applications.  The  most  useful  internal  remedies  are,  the 
syrup  of  the  iodid  of  iron  (twenty  drops  three  times  a  day  to  a  child  of 
four  years),  and  arsenic  (two  or  three  drops  of  Fowler's  solution  three 
times  a  day).  Cod-liver  oil  should  be  given  continuously  except  during 
warm  weather. 

SYPHILITIC  ADENITIS 

It  is  quite  rare  that  a  marked  degree  of  glandular  enlargement  is 
seen  as  a  symptom  of  hereditary  syphilis;  indeed,  it  is  so  rare  that  it  is 
often  forgotten  that  chronic  multiple  glandular  enlargements  are  ever 
due  to  this  disease.  In  the  few  examples  that  have  come  under  our  ob- 
servation, tliis  has  been  a  late  symptom  of  hereditary  syphilis.  The 
glandular  enlargements  were  cervical  and  multiple,  and  the  degree  of 
swelling  was  often  marked.  They  may  be  associated  with  disease  of  the 
bones  or  of  the  mucous  membrane  of  the  throat  or  of  the  nose,  or  with- 
out signs  of  such  disease.  The  diagnosis  of  syphilis  rests  upon  the  asso- 
ciation of  other  late  manifestations  of  the  disease — keratitis,  periostitis, 
deformities  of  the  teeth,  the  Wassermann  reaction,  and  the  prompt  im- 
provement under  antisyphilitic  treatment.  In  their  local  appearaua? 
they  resemble  tuberculous  glands. 
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TOBBRCULOUS  ADENITIS 
(Scrottda) 


Tuberrulom  diaense  of  the  Ijnipb  glanda  of  the  c»vitie«  af  the  bod> 
111  cIimmi^wihI  t4ftewheiv;  uiiljr  t>mt  cif  thi;  eiti»riui1  f(latuli>  in  here  ooi»id- 

,  ered*    Thin  itjixlit  -.«ntA  »omp  strikii  luiritie^:  it  i«  not  t*oiii- 

tnon  in  infant-y*  m  i  one?  of  the  fnt*»t  t      .  Utrni^  of  tuk^rculoj^ii* 

in  older  children ;  it  often  exists  as  the  only  apparent  tubemilons  lesion 
in  the  body.  In  the  great  majority  of  irnaes  tt  ia  the  cervical  ghinds 
whirh  are  affected. 

Etiology. — The  age  at  which  tnberculofiis  of  the  eervical   lymph 

,  glands  IK  moit  often  m^i  ij*  from  thre<»  to  J  en  yetfi.  In  (uWrinilcini^  in 
infanry.  the  external  glandu  are  not  uetuaily  intolved,  while  the  broDthia) 
glands  are  almost  invariably  the  seat  of  infection. 

The  <Tnicnl  glnn<l?c  WnHime  involved  a**  the  rt*iiult  of  a  Oe.^efuiin^ 
infection  from  the  rhmopharjnx  or  of  an  amending  infection  from  the 
bronchial  glands.  The  descending  infection  is  altogether  the  mu«t  com* 
mon  one.    The  toniiil-  -  commonly  the  adenoid  tissue  of  the  rhino- 

pharynjc  become  tol  from   the  sputnm  cougheil   np  from  the 

lungs  or  from  organ  ived  into  the  month  from  outride.    From 

the  f(xi  in  the  pharva^  tiu  path  is  direct  to  the  corfiisl  flaada.  Looal 
palhologicml  <t>ndit]ons  that  atTert  the  tonsils  and  adenoM  liasue  and  an 
favor  the  deveJopment  of  tubercniosia  are  i!faronic  pliaryngitia^  disesun 
of  tlie  tonaila  and  carious  teeth.  Attaeks  of  grippt%  meaaha  ud  aouM 
fever,  frfM)nentIy  play  the  rMe  of  esrtting  eauscai.  Tba  qnastioii  oftao 
arises  whether  the  proceas  is  at  firvt  a  simple  tine  and  later  bectimes  tiiber- 
c  ulous,  or  whether  it  i*  a  tuWn  uloits  one  from  the  Itegiimuig,  Oar  own 
belief  is  tliat  in  practicmlly  all  caites  the  proecas  is  a  tubenrtikMia  ooa  f  nam 
the  otttaet. 

Of  97  ouKsa  of  tabcrculous  adenilk  in  children  atiidied  by  Ftffc  and 
Knimwiedet  51  abuwed  thu  hninaii  t3rpe  of  bat  illna  and  M  th&  bnvine 
type.  The  proportioD  of  caaea  of  bovine  infection  was  mnrh  higher  in 
childm  unfler  dve  years  of  age  than  in  Iboaa  who  wwe  oldor  (<(1  and  3S 
per  oeiil  respectively).    These  Undinga  diowing  the  tfwqpKmsf  of  hmim 

^itifaeiMUi  are  in  striking  contrast  to  Iboat  obtained  hy  Ibon  in  oHhm 
forma  erf  Inherenlosii  in  children  and  point  nnntist«kably  to  food  or 

^QKHitb  iafaeUixD,  moat  probably  tnberrnloiu  millc,  as  a  eanae. 

iaiMa*^ — II  has  aliwady  bean  stateil  tlnil  in  the*  great  majority  of 

the  errrioil  lymph  nodes  are  involvinl,  and  grnerally  they  arw  the 

Jy  iinrs  affei*ti«d.    In  155  crnaoi  of  InberenliMis  glands  in  the  mrim  re- 

Lported  by  Treves,  thoat  of  tba  mmk  wacw  the  aaat  of  diaaaaa  in  145  an:^ 


mswABTs  or  the  lymph  xoobi 

Om  Qiilj  snt  m  131 ;  Uiose  vd  the  siilla  wei^  biTolfi 
only  iti  4 ;  llie  girmn  in  fl,  mud  aJooe  in  6,  Th«  smii 
moft  fiTC|urji(lT  the  upprr  irt  of  the  deep  cervical 
bovei^r,  it  m  the  fiip«ir€<dml  nodes  of  the  FuhiSHiiiUi 
gtfBupf  ftml  iiecmsirmallT  the  ^binfntat  or  the  pre-ani 
of  dtrp  eimi>«l  fjo(ie^  whit-li  u  invohoil^  folJow^  the  < 
oflen  att^fte  some  diitmnce  bebir  the  ebvicle,  Th 
mmeiimm  connected  with  the  hronchial  ^rcwp.  but  tt 
quent  to  trace  them  upw^nl  to  the  ton^ik  which  in  « 
tion  ef  the  esses  are  tubepcnlous. 

The  ptticeflH  In  M  tuWrenkiii  fkndg  i^  eseefitii 
hot  patboloidfmUy  the  r^^es  tnav  be  <livided  into  two  | 
ing  icimewhat  to  the  lormg  of  dli«a«e  seen  in  the  Imi 
tJte  proeesfi  is  more  rapid,  and  tendi  to  early  ea^eati 
the  pHRhielu  of  intlaiiimation  are  mainly  c-ellular,  a 
filimiiji  iimue  i»  mmlh  In  another  group  the  coorge  is 
tiisiftiie  fire*toiiiiri«t<[»«t  *'a  seat  ion  and  soften  ing^  being  lat 

In  thi*  finif  groyp  the  glands  in  the  early  stage  an 
pink  eolor,  and  homogeneous;  later  they  become  moi 
a»e  I  he  finit  gni*i?t  evidence  of  tuliereulotis  deposits,  a 
gpot#,*  which  are  generally  nunieroug  and  scattered  th 
gland;  tliew*  gpota  enlarge,  and  may  coalesce  to  foi 
rna^H,  involving  nearly  the  whole  ^land.  Subpequentlj 
and  thf-n  wftcning*  iiJ^nally  l^e^nning  in  the  center  o 
InHAinniation  within  the  gland  is  followed  by  that  o 
lbi$iii*{^»  which  may  result  in  adhesions  or  in  the  format 
diihir  fthiMes><,  I'he  first  change  in  the  gland  k  the  pn 
11  Old  and  ^itint  eefle,  about  which  there  is  a  zone  of 
cheesy  (Ic^rcncrat ion  tlicii  hc^riiis  in  llic  fcjitcr.  Thf  cj 
h('C()nic  cncapsiilalcfl  l)y  the  prorlnct ion  about  tlicin  of 
Hoftcnin^^  may  occur  at  one  or  more  foci,  and  an  al)sco 
ai)KC('s.s  contains  curdy  material,  l)ut  very  litllc  true 
hein^^  chiefly  detritus  from  the  hroken-down  node.  T 
usually  more  numerous  in  the  <*arly  stai^cs  of  the  pro( 
dillicult  of  detection  in  hroken-dow  n  tissues,  and  the  ( 
times  sterile.  As  the  glands  soften,  tiie  ])rocess  irradi: 
the  center  to  the  surface,  and  tliey  heconic  adlierent  t 
structures — hjood-vessels,  nerves,  or  tlie  fascia — they 
form  htrp'  knotty  masses,  and  wiicn  they  ultimately 
lead  to  the  formation  of  an  abscess  in  I  lie  cellular  tiss 
in;r  liie  skin.  In  the  for?n  of  suppuration  which  occ 
tuherculous  nodes,  an  important  pari  is  ol'teii  ])layed 
usually  tile  shij)hylococcus  or  the  s(rc[)lo<  (x  (  us. 
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In  the  second  group  uf  ca^es,  when'  the  proceM  goe«  forwmrd  more 
slowfy,  th«*  rhnnp*j*  iiri*  not  quiU*  th**  nHims  thf  I's^w^iittnl  HilTiTi*t»ri'  l*f*iii^ 
tiiat  the  aniuunt  of  tlbrouft  tij^f^ue  in  much  ffrenter.  ThcM^  iioden  are  ttot 
so  vaiteiiUr;  they  are  tough  aiMl  hard,  appearing  like  small  Hbmu^ 
tumoni.  The  r^np^utefi  are  greatly  thickeneti,  and  undt*r  the  microciitipe 
IK  wen  fibnm«  tiisHue  arrangefl  in  cHMut^ritrir  layers,  often  incki«iing  liniall 
caneoui  maaoea.  Theiie  utH]e^  leim  frequently  farm  adheiiioni  tti  the  icur* 
mimding  ti»MU(*«,  ami  ctmm'c^uently  are  frei»ly  ni<>vahh%  while  uuppnra- 
ttun  h  quite  exceptional*  Although  the  separate  tutnum  are  muib 
smaller  than  in  the  fir^t  group,  the  glandular  inaaa  ia  nften  a  large  one, 
bivaufte  of  thr*  nunilMT  of  glandit  involve<L 

It  i»  aeldom  in  either  group  of  infteji  that  the  proeean  10  limited  to  a 
single  no*lc  or  even  tii  two  or  three  nmlen.  Very  often  an  entiri*  rhain  ii 
involved. 

TulM>rculouii  infection  of  the  lymph  nwle^  may  terminate  in  re«iolti* 
liout  en(ii|*i^ulAtion,  mleififtitionr  nr  suppuration.  The  intlamniation  may 
ibiiitti^  t>efore  eaM«ation  has  taken  place  and  the  tnQamniatory  prvMhiHa 

ergo  abKorption.  After  cai^eation  haa  orcurrei!  the  nuuK»en  may  l>r- 
enc^apnulattH]  and  contract  to  itmmil  fibrous  nodule*.  Caleificaticm 
of  the  glandfi  in  thiti  location  in  rare.  Id  other  caacn  raneation  i*  ffd- 
lowed  by  breaking  down,  liquefaction,  and  an  externa)  abaoeaa.  'Ilie 
ctjur^^e  which  tlie  locml  dtiieaite  takes  will  depend  upon  the  tnteoaify  of  t)i« 
infection  and  Uie  general  tigor  and  nsaiittaDce  of  Uie  child.  Tbera  ia 
•eeii  in  mci«t  caieA  a  tendency  of  the  inflammation  to  iiuWide  tpcin- 
taoeouftiy  about  the  time  of  puberty.  Cure  iuu  inmetinK*ii  followed  an 
attack  of  interettrrent  diaeaae,  auch  aa  eryaipelaa  of  the  fA(^«  and  eren 
icarlct  fevpr 

Symptoiiia. — In  the  early  |iart  of  the  iliacaaif  tlMsre  an*  no  afm|iloiBa 
but  the  glandular  swelling,  and  thu  usually  begimi  gradually*  In  many 
i^ajies  both  iiid«»  are  involvtHK  but  as  the  diseaiw  pfugrtaara  tlie  adfannd 
eliangen  are  u»ually  i^mtlniH]  to  one  side.  In  olh«r  cnaea  tlie  first  swell* 
ing  noticed  is  an  acute  one,  but,  unlike  otlier  anite  enlargemefita»  it  doaa 
not  subtide*  but  pemala.  Tbe  qrmptooui  in  most  mkn  are  charartefiaail 
by  remiasians  and  flneeifatiinia;  llie  j^nnda  tBrrrase  for  a  time  and  then 
remain  stationary  or  eiren  dtmininli.  to  taJce  a  new  start  from  the  stimu* 
|na  ut  mumt  trmii  infection  of  the  mtieotia  membrane  with  which  the 
af«  aasoeiatevl*  snch  as  an  attat  k  of  mraaln  or  tnflucnjca^  i»r  aim* 
ply  from  a  deterioration  in  tl>c  patient's  geuiffml  hi^alth.  During  €iaei!r- 
ition  the  glands  may  be  painful  and  lendrr  and  show  the  oaiial  Mgna 

local  inflammation. 

Tlie  whole  rimrae  of  tlie  disrwse  Taries  frea  avfarml  muntlia  to  «§ 

iy  yenis.  As  a  rale  the  younger  the  (lattent  tha  more  ra}»id  ita  ppog' 
Tiwfna  gtvaa  thret  and  a  half  yt^ars  ai*  the  arerage  dumtion  when 
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suppuration  occurs,  but  in  infancy  the  glands  sometimes  break  down  in 
two  or  three  months.  The  glands  first  affected  are  usually  those  sitii- 
ated  near  the  bifurcation  of  the  common  carotid  artery.  Such  tumors 
usually  make  their  appearance  just  in  front  of  the  stemomastoid  mnsde 
— sometimes  behind  it — and  at  the  level  of  the  upper  border  of  the 
larynx  or  the  hyoid  bone.  In  the  more  rapid  eases  the  tumors  usu- 
ally attain  a  considerable  size  in  three  or  four  months,  sometimes  in 
half  that  time.  The  usual  size  reached  is  from  that  of  an  almond  to  an 
English  walnut.  At  first  the  tumors  are  movable  and  preserve  their 
distinct  outline;  later  they  become  adherent,  first  to  the  deeper  ti^nes 
and  to  each  other,  finally  to  the  skin,  and  there  is  formed  an  irregolar 
nodular  mass  in  which  it  is  sometimes  difficult  to  make  out  the  individ- 
ual glands.  As  the  process  approaches  the  surface  there  are  small  spote 
of  softening ;  then  there  is  distinct  fluctuation ;  the  skin  becomes  discol* 
ored  and  finally  gives  way,  and  there  is  a  discharge  of  thick,  curdy  pn«, 
which  may  continue  for  an  indefinite  time,  until  the  whole  of  the  broken- 
down  gland  has  been  thrown  off.  This  course  is  repeated  with  each  snc- 
eessive  gland  which  breaks  down.  In  cases  progressing  more  slowly  the 
glands  become  adherent  chiefly  to  one  another,  and  suppuration  is  leas 
frequent. 

In  what  proportion  of  tuberculous  lymph  nodes  suppuration  occurs, 
it  is  difficult  to  say.  Like  other  tuberculous  lesions  in  the  body,  this  one 
is  much  more  frequent  than  was  once  supposed ;  formerly,  if  glands  did 
not  break  down  in  a  few  years,  they  were  usually  regarded  as  non-tube^ 
culous.  We  now  know  that  a  large  number  of  tuberculous  glands  do  not 
break  down  for  many  years  and  some  never  do.  Two  forms  of  suppura- 
tion occur  in  connection  with  tuberculous  glands — one  an  abscess  of  the 
gland  proper,  the  other  outside  of  and  usually  over  it.  In  a  typical  case 
of  the  first  variety,  the  gland  is  distinctly  outlined  and  often  superficial, 
there  is  very  little  inflammation,  the  spot  of  softening  and  fluctuation  is 
small,  and  the  pus  discharged  is  always  curdy.  In  the  second  variety  the 
abscess  is  preceded  by  a  more  diffuse  swelling,  and  the  outline  of  the 
gland  may  not  be  made  out;  the  signs  of  inflammation  are  more  marked, 
the  area  of  fluctuation  is  larger,  and  the  pus  is  more  like  that  of  any 
ordinary  abscess.  Often  the  two  varieties  are  combined;  as  when  a 
gland  beneath  the  deep  fascia  breaks  down  and  there  is  formed  directly 
over  it  an  abscess  in  the  cellular  tissue,  which  communicates  through  a 
narrow  opening  with  the  gland  beneath.  In  such  cases  the  sinus  con- 
tinues open  for  a  very  long  time,  until  the  whole  of  the  gland  has  been 
discharged.    If  healing  occurs  before  this,  the  cicatrix  soon  breaks  down. 

When  abscesses  are  allowed  to  open  spontaneously,  large,  irregular, 
and  usually  very  intractable  ulcers  form.  The  skin  is  undermined  for 
a  considerable  distance,  and  it  has  an  unhealthy  appearance.    Such  ulcers 
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eainciimi*i$  (xinttnue  for  mamy  inontbji  iti  npiU*  of  all  trniijiiriit,  psrtien- 
liirly  if  ihf  |>iitierit'*t  f*i'in*ral  health  i*i  ptwir.  1*he  st-aw  left  aftiT  them 
are  large  an*  1  uiisiglitH,  aiJ<!  Nmirtiuu*?*  jMi^itivriy  <lefi»niiittg  (Fig.  ISJI), 
Their  apjM^arant^  ia  quite  charaeteriaiic*  They  often  ha?e  nmny  U\»  of 
akin  attachtnl  to  thi>m;  thry  may  f<»mi  prvimincnt  ri<L  ^  h  oniferiro 
contraction  like  ilum.*  aft**r  liuriiM;  tht-y  art?  of  a  purj^  itdor,  mfid 

adheiwit  to  the  deeper  tiaaues.    They  are  often  m^ncitive  ami  pattifuL 
Ait     time     paaaea     they 
atrophy  atid  Iteeotne  Ivm 
conapiaioQs,  though  they 
rmain  throughout  life« 

The  g(*neral  health  of 
childrcQ    with    tubercu- 
koi  giandit  of  the  ne<  k 
ii  QiiialJy  but  little  af 
fected       Although     th< 
locml  prf>i*tM«ii  in  often  e\ 
tenaive    the    almetn'e    n^ 
general      6ymptom> 
fetriking,  and  the  ^ 
dary  development  of  ^  i 
^nlised    tuben^loais    i 
tttfrequent     Both    the^' 
lacta  mdicate  tliat  bovine 
Infttifani  in  the  human 
a  n  b  j  e  e  t   ta   relatively 
mild.      At  any   time   in 
tha  cnurw  of  the  dtj^aaae 
an    examination    of   the 
throat   often    ahovra   rn- 
lurged  tanaila^  hut  even 
when  they  are  not  gmaa- 

ly  alten4t  aerial  acciicm  provva  them  to  b^  lubeftitliMia  in  a  larxe  pri»por* 
tioo  of  the  caaea. 

Prognoaia.— TuWnulotifr  of  the  citemal  lymph  tiodca  la  teldom  if 
«fcf  ihe  <linvt  eauMT  of  dcAlh ;  although  the  coQfa«  la  often  very  pra- 
timcied^  ultimate  recinrery  cma  naiially  he  prvdieled.  Trevi«  alatet  that 
the  pt^rcrntmira  of  tboae  who  db  tnm  gtmtnl  htbtfmloaia  ia  m  annll 
that  this  (Unger  ia  not  to  be  canaidered  an  argttinent  for  opemtaoii* 
Poore  repcirta  that  of  M  mana  trmlctl  liy  nperation*  only  t  wet*  known 
to  have  dit«d  fnim  lulii*ft*ttl<t*ia.  l>owd  hsa  ooUiirii*fl  n*piirU  «if  309  < 
chiefly  hospital  patientf,  trvwted  by  rt>mov«l  morror  haa»eoni|iMiH  ' 
C01IIW  was  followed  for  i#%eral  ytwn  afti-r  opefatioo.    Of  thaaii  tOt,  or 
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65.4  per  cent,  were  apparently  cured ;  57,  or  18.4  per  cent,  were  living, 
though  suffering  from  either  local  or  general  tuberculosis;  50,  or  16.t 
per  cent,  died  of  tuberculosis.  These  statistics  hardly  support  the  hope- 
ful views  of  the  writers  first  quoted,  but  they  are,  we  believe,  more  in 
accord  with  general  experience .  in  the  class  which  makes  up  hospital 
patients.    In  private  practice  the  results  are  much  better. 

Diagnosis. — The  diagnostic  features  of  tuberculous  glands  are  the 
age  of  the  patient — ^usually  from  two  to  ten  years — ^the  site  of  the  pri- 
mary swelling,  the  indolent  course,  the  trifling  original  cause,  and  the 
disposition  to  slow  caseation,  softening,  and  abscess.  The  cutaneous  tn- 
berculin  reaction  is  of  great  assistance  in  diagnosis ;  in  a  young  child  a 
positive  reaction  is  significant,  while  at  any  age  a  negative  reaction  is 
usually  conclusive.  The  cases  of  simple  inflammation  are  usually  in  chil- 
dren under  three  years,  their  progress  is  much  more  rapid.  If  they  do  not 
break  down  they  generally  disappear  in  the  course  of  four  or  five  months. 
They  usually  suppurate,  if  at  all,  during  the  first  month.  Chronic  glan- 
dular enlargements  which  persist  are  usually  tuberculous,  no  matter 
how  good  the  surroundings  or  the  general  health.  Syphilitic  disease  of 
the  cervical  glands  is  relatively  rare  in  children.  It  is  recognized  by 
the  Wassermann  test,  by  the  evidence  of  syphilis  elsewhere,  and  by  the 
effect  of  treatment.  In  Hodgkin's  disease,  glandular  groups  in  other 
parts  of  the  body  are  involved  simultaneously  or  in  rapid  successiim. 
There  are  no  signs  of  inflammation  or  caseation ;  and  the  swellings  are 
usually  accompanied  by  very  marked  and  definite  general  symptoms  and 
blood  changes.  Malignant  growths  are  very  rare ;  they  increase  rapidly, 
often  attaining  a  great  size  in  a  few  months. 

Treatment. — As  the  tonsils  are  so  frequently  the  seat  of  infection  it 
is  important  to  examine  these  most  carefully  in  every  case.  Unless  it  is 
entirely  clear  that  they  are  free  from  disease  they  should  be  removed. 
Removal  of  tuberculous  tonsils  is  sufficient  in  many  cases  to  bring  about 
cessation  of  the  process  in  the  cervical  glands.  Many  begin  to  diminish 
in  size  shortly  after  tonsillectomy.  If  it  is  done  early  in  the  disease 
suppuration  of  the  glands  is  much  less  likely  to  occur.  Adenoid  growths 
of  the  rhinopharynx  and  carious  teeth  should  also  receive  attention. 

A  child  from  the  city  should  be  sent  into  the  country  whenever  this 
is  possible.  The  seaside  has  a  great  reputation  in  such  cases  and  no 
doubt  the  majority  do  very  well  there,  but  some  are  benefited  even  more 
by  a  dry  mountain  dimate.  Climatic  treatment  is  to  be  recommended 
particularly  for  those  children  who  have  pulmonary  lesions  and  there- 
fore infection  with  the  human  type  of  organism.  Those  with  only  tonsil- 
lar and  glandular  tuberculosis  do  well  with  the  removal  of  the  focus. 
This  should  not  be  neglected  in  any  case. 

Drugs  are  of  little  benefit.    Cod-liver  oil,  arsenic  and  iron  are  useful 
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onlj^nbtnl  iunii^s*  IxMml  upplimliiim  aiv  of  iittif  vii1u<».  The  i«rU 
fiboulil  not  lie  rubbed  or  haiidkil. 

Brilliant  result*  have  \}wn  repcjrtecl  by  Rolliir  ^»t  Swit:^orUnd  of 
trcsfttmint  by  bi'liuthtnipy,  t»r  the  ex|HJMire  of  the  ilimu*  I  iKitim  tlireitly 
to  the  fKUU*B  r«iy«.  Thig  ia  ^peeimlly  to  he  ret*i>mfiiefi<)etl  for  iibl  eaae*) 
with  exteiHJVe  lei«ioriK.  whoii  compU*!!*  rvmiival  i*  impcM^ible  or  wlum 
ufHTatJun  wcmutliA  tbt  iit»t  heiiL 

Operaiite  Mnutun^, — Tbene  are  inilii^t4«d«  if  after  the  removal  of  the 
probable  foei  aiul  a  trial  for  a  few  nii>iTth#  uf  clittiatie  and  i^ieral  nxw- 
ureM,  the  glantlx  do  not  t)imiiii»h  but  rather  int  rt^aM*  in  aixt^  and  iittiilber» 
or  if  there  are  aigiis  of  aofteoixig.  The  advaotagea  of  operation  are  that 
il  leave«i  a  eleaii  Miir  wbtrb  when  the  irxi^ion  tJi  properly  iiiad«  ia  alinoat 
imperceptible;  that  it  fihortenj  the  di^as^^;  that  if  thonmglily  done  and 
the  deep  aa  well  aa  the  fiuperficiai  >{iaiidj3  are  removed^  it  ia  a  railit*al 
tm^aMure.     The  lM*Kt  re^tultn  follow  whim  i)p<  '         r««aciiiabiy 

early  before  the  *kin  iii  itnoliefl  or   the  ^\n\  --i  or  Jiave 

fomietl  extenatire  adheniotm  to  the  fereat  vefuurls  and  neiKhliorinjC  itmc* 
tiirea;  alao  when  a  eliain  of  j^laiids  iii  inrolvetl  and  when  tlie  influnma* 
tory  proceaa  ia  slow  or  itniolent.  A  tiioMugh  operation  by  a  f^ood  •or* 
geon  in  the  great  majonly  of  caaea  will  reanlt  in  a  permanent  cure. 
However,  the  oj»eratit»o  Ij*  not  e^uitra-indiiiated  in  etaea  whkh  liai«  fooe 
€»n  to  a  later  titage,  although  the  rejiultn  may  not  be  quite  io  mtiifaclo^. 

If  more  railiral  measurea  are  for  any  rtsaaon  impuMible,  glandular 
»<houId  Ik*  ofterHHl  a^  Mum  a«  pit*  furniA,  to  prfVftit  I  he  exti^uiive 
lining  of  the  i»kin,  which  is  likely  to  mvur.  The  ofitniing  alkoiild 
be  a  umall  one,  and  all  M|tie«*3eing  of  the  gfauid  or  aurrounding  tiflniaa 
avoided. 

Ai  an  alternative  to  operative  meastirea,  or  when  theae  are  tefnaed* 
expoffure  to  the  X^ray  may  be  trit*d  and  in  a  certain  propiirti4»n  of  raaen 
•t  i«  ruratife*  TW  lient  nvolta  are  Ken  in  tlie  early  iiaaea.  The  first 
expoAuref  sbcrnld  be  ithort,  and  they  ^lould  be  repeated  not  oflMmer  th^n 
once  a  week. 

Tuberculm  Trtatmtml, — ^Thia  haa  been  rniployt*d  eit**riMivi-ly  with 
a  number  of  different  prrpaimtiona  oblainctl  fmm  culturrt  nt  Inlirrele 
tiadUi.'  It  ta  the  general  emiaenaMa  of  opinion  that  thin  nMPthod  of  treat- 
neiit  u  of  benefit,  and  that  it  dtminiihiv  the  timdeni'T  to  pof tuning  aad 
promote  reaolutkitu  Our  own  lielirf  t#  tltat  it  •houtd  not  and  tmn  mil 
lake  the  placi^  of  operative  meafnrea. 


i  wt<My  aaf^  are  WL»,  (WoUbm  illra^ 


'  Tliff  prv^ralkioa  of  lalitrralia  mm 
of  D^jmi  ax.  (•riglM]  tabmonah 
Cbaedkffy  rfntikiMioK 

Tbr  doaei  mm  ealrtaUled  in  milhcrami^  it  brma  riiiMiik-nil  Ikat  ooe  fidik 
of  the  §md  wmtftm  on*^  gmoi,  whieh  ip  BMitjr  tf  aol  i|itile  the  eaaa. 
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The  purpose  is  to  give  enough  tuberculin  to  affect  the  local  process, 
but  never  enough  to  produce  a  general  systemic  reaction — ^fever,  malaise, 
swelling  of  the  glands,  etc.  It  is  necessary  to  begin  with  a  very  small 
dose  and  to  increase  this  gradually.  If  there  is  any  elevation  of  tempen- 
ture  following  an  injection,  the  amount  should  be  diminished  to  a  quarter 
or  less  of  the  dose  given  and  a  return  made  to  the  amount  causing  the 
reaction  only  after  several  weeks.  The  best  indication  that  one  has 
reached  the  point  where  an  increase  in  dosage  is  to  be  made  with  espeeiil 
care,  is  the  reaction  produced  at  the  site  of  injection.  When  this  is  made 
subcutaneously  there  may  be  around  the  point  of  injection  a  slight  swell- 
ing, induration  and  tenderness  for  some  days.  Injections  should  be  re- 
peated every  four  or  five  days.  An  initial  dose  of  .00002  mgm.  is  proper 
for  an  average  child  of  two  or  three  years.  The  dose  may  be  doubled  at 
each  injection  until  .05  mgm.  is  injected.  After  this  it  is  safer  to  re- 
peat the  same  dose  two  or  three  times  before  increasing  further  and  to 
give  this  dose  at  weekly  intervals.  It  is  not  advisable  to  increase  beyond 
.1  gm.  as  the  maximum  dose.  The  duration  of  treatment  will  depend 
upon  the  effect  upon  the  glands.  It  is  usually  several  months.  Even 
when  the  results  have  been  favorable  it  is  considered  advisable  by  many 
to  repeat  the  course  of  treatment  after  an  interval  of  some  months. 

HODGKIN'S  DISEASE 
{Pseudo-Leukemia) 

Hodgkin's  disease  at  the  present  time  is  to  be  considered  a  distinct 
clinical  and  j)athoU)gical  entity.  For  many  years  there  was  no  general 
agreement  regarding  its  determining  characteristics  and  in  the  older 
literature  many  eases  were  included  which  were  undoubtedly  not  Hodg- 
kin's  disease.  The  condition  is  relatively  rare.  In  infancy  it  is  almost 
unknown,  but  after  the  age  of  three  years  it  is  found  with  increasing 
frequency  throughout  childhood.  It  is  much  more  common  in  males. 
The  essential  cause  of  Ilodgkin's  disease  is  unknown.  Numerous  organ- 
isms have  been  described  in  connection  with  it,  especially  modified  forms 
of  the  tubercle  bacillus  and  more  recently  diphtheroid  bacilli.  It  is 
doubtful  if  the  disease  results  from  infection  with  any  of  them. 

Pathology. — The  chief  lesion  is  in  the  lymph  nodes,  which  become 
greatly  enlarged  and  in  addition  new  ones  develop  during  the  course  of 
the  disease.  Those  first  affected  are  usually  in  the  neck,  but  any  of  the 
external  or  internal  groups  of  lymph  nodes  may  be  affected  and  in 
severe  cases  the  disease  may  involve  almost  every  chain  of  glands  in  the 
body.  Of  the  internal  glands  those  of  the  mediastinum  and  retro- 
peritoneal region  are  usually  most  affected.     Large  masses  are  formed 


^^^Be^rowth  ami  niultiplfeatiun  of  the  Iviuph  itudcs,  but  even  in  th«» 
largest  iimi»sciis  llie  individyal  mnles  are  Jit^rrete  aiul  are  held  together 
only  by  loose  connective  tiseue*  The  gpleen  is  usually,  the  liver  less  fre* 
quently,  iuvulve<!  and  isoniewliat  enlar^^eil  hy  ibe  fcirnuition  of  lymplHuna- 
tou8  inaHi^es,  whith  may  alnj  in  lilt  rate  alim^st  any  tissue  of  the  hotly, 
MiiToseopieally*  the  early  changes  in  the  glarjilg  coiieitit  in  an  increase 
in  the  Iyiiii»hoicl  tis^iue.  I^ter  there  is  proliferatiun  of  the  endothelial 
cells,  tlie  formation  of  giant  cells  and  an  overgrowth  of  connective  tissue. 
The  eosinophile  cells  are  frtHjuenlly  present  in  the  tissues  in  great  num- 
bers. The  lymphomatous  masses  in  the  spleen  and  other  organs  have 
the  same  structure  nncroseoptcally  m  the  diseased  nodes. 

Symptoms* — The  first  evidence  of  disease  is  usually  the  swelling  of 
one  or  more  cervical  glands.  Thereafter  there  is  a  progressive  involvc- 
mezit  of  other  glands,  though  the  rapidity  with  whieh  this  occurs  may 
vary  greatly.  At  the  beginning  the  general  health  remains  unaffected 
and  this  nsually  continues  until  the  gland idar  enlargement  is  wide- 
spread. Then  a  more  or  less  persistent  fever  may  develop  or  anemia 
supervene  or  pressure  symptoms  make  themselves  evident 

The  fever  may  be  irregular,  with  wide  excursions  and  periods  of  re- 
mission, or,  what  is  more  common,  it  may  bo  only  of  a  degree  or  two  but 
persistent.  The  blood  shows  the  characteristics  of  a  secondary  anemia* 
which  increases  in  severity.  The  leuc?ocytes  may  he  sliglitly  diminished 
or  increased,  but  in  the  late  stages  there  is  usually  a  polymorphonuelear 
leucocytosis  ('^0,000-30,000  or  more).  There  are  tw^o  constant  features, 
an  increase  in  the  blood  platelets  and  an  inerease  in  the  transitional  leu- 
ctx-ytes.  Eosinophiles,  while  usually  somewhat  diminished,  nmy  be 
present  in  great  numbers. 

The  glandular  masses  can  he  felt  to  he  made  up  of  discrete  glands. 
These  are  elastic,  sometimes  distinetly  soft,  at  others,  firm.  They  are 
more  or  less  movable  and  not  atlherent  to  tlie  deeper  structures  nor  to 
the  skin  over  them.  At  any  time  symf^tonis  may  a|iy)ear  as  the  result 
of  the  mechanical  pressure  of  the  glands.  This  may  be  on  the  vessels 
of  the  neck  or  extremities,  prodtieing  edema;  upon  the  esophagus,  pro- 
dueing  dysphagia ;  or  upon  the  traehea  or  bronchi,  producing  dyspnea. 
Intra-abdominal  pressure  may  cause  jaundice  or  chylous  ascites.  In 
most  cases  enlargement  of  the  spleen  can  be  made  out.  In  some  in- 
stances it  is  extreme. 

The  duration  of  the  disease  is  usually  less  than  three  years,  some- 
times only  a  few  weeks.  There  may  be  periods  in  wdiieh  the  progress 
seems  arrested,  hut  they  are  usually  short.  Death  results  from  asthenia, 
or  from  [pressure  usually  upon  tfie  respiratory  traet,  producing  slow  sufTo* 
eation  with  m*>st  distressing  symptoms.  The  prognosis  is  bad.  We 
know  of  no  children  with  llodgkiu's  disease  that  have  ret^overed. 


DISEASES  OF  THE  LYMPH   NODES 


The  fnirpofie  is  to  give  enough  tuborciiliii  to  affect 
Imt  ntner  enough  to  jiroduoe  a  general  system ic  reactioi 
swelling  of  the  glauds,  ete.  It  is  necessary  to  begin  ^ 
floiip  and  to  increase  this  gradually.  If  there  \fi  any  elev 
ture  following  an  injection,  tlie  anujutit  should  be  dtmin: 
or  less  of  the  dowe  given  and  a  return  made  to  the  am 
reaction  only  after  several  weeks.  The  best  indicati 
reached  the  point  where  an  increase  in  dosage  is  to  be  m 
care,  is  the  reaction  produced  at  the  site  of  injection,  V 
subeutuneonsly  there  may  he  around  the  point  of  injeeti 
ing,  induration  and  tenderness  for  some  days.  Injeeti 
pea  ted  every  four  or  five  days.  An  initial  <1ose  of  ,0000 
for  an  average  child  of  two  or  three  years.  Tfie  dose  n 
each  injection  until  .05  mgm.  is  injected.  After  this 
peat  the  same  close  two  or  three  times  before  increasin 
give  this  dose  at  weekly  intervals.  It  is  nut  advisable  t 
.1  gm.  as  the  maximum  dose.  The  duration  of  treati 
upon  the  etFeet  upon  the  glands.  Tt  is  usually  severs 
when  the  residts  have  been  favorable  it  is  considered  a< 
to  repeat  the  course  of  treatment  after  an  interval  of  soi 


HODGKIN  S  DISEASE 


{Psimdo-Leiikemm) 


i 


Hodgkin's  disease  at  the  present  time  is  to  be  com 
clinical  and  pathological  entiiy.  For  many  years  thei 
agreement  regarding  its  determining  eharacteri sties  j 
Hteraturc  numy  cases  were  included  winch  were  nndou 
kin's  disease.  The  condition  is  relatively  rare*  In  inl 
unknown^  but  after  the  age  of  three  yrmrs  it  is  foum 
frequency  throughout  chihlhood.  It  is  much  more  a 
Tfie  essential  cause  of  Ilodgkin's  disease  is  unknown, 
isms  have  been  described  in  connection  with  it,  especial 
oi  tlie  tul>ercle  bacillus  and  more  recently  diphthero 
doubtful  if  the  disease  results  from  infection  with  any 

Pathology. — The  chief  lesion  is  in  the  lymph  nod< 
greatly  enlarged  and  in  addition  new  ones  develop  dur 
the  disease.  Tho.'^e  first  atfected  arc  usually  rn  the  nee 
external  or  internal  groups  of  lymph  nodes  may  be 
severe  cases  the  disease  may  involve  ahuost  every  chain 
body.  Of  the  internal  glands  those  of  the  mediast 
peritoneal  region  are  usually  most  alFectt^d.     Large  ir 


nODGKIN'8  IlIKE^^K 


growtn  nfui'itiultifilimtiun  of  the  Ivnipii  ii<Mj«j*^T!B^v^Pin  tin? 
largest  mn^ij^cs  the  tnciiviclvtal  ikkU*»  art*  ^liwrHt*  an 4  an*  hi*l<l  logvther 
only  by  loiiiie  eontiectiTe  ti«i«ue.  The  aplcen  in  o^ually,  the  liver  less  fn** 
qocntly,  iiivolvwl  and  sonuwhat  i'nlar>*i^»l  hv  tlie  ff»rnijition  of  lyinfihitinn- 
tuui«  nmMH*»,  winth  timy  aU)  ttitiltmh'  iilitKutt  any  tii(tiu«)  of  the  iMnly, 
iikToBcopk%\ly,  the  early  dian^t'ti  in  the  jclanda  comfiat  in  an  iDcreajc 
in  the  lyuqthoid  ti^ue.  T^tiT  thrrro  i^  i^nilifinitifa]  of  thit  encluthelial 
cellti,  the  furoiatiou  uf  giant  i!ellfe«  and  an  uvi'rj^ruwtli  of  eoQjiet*tive  liMaiie. 
The  eojitinophile  eelb  are  frequently  pre^etit  in  the  liaaiiGi  in  givmi  num* 
lM^r8.     The  lyniphom  ^  in  the  ^|>ln'n  anil  other  wgmM  luvo 

tin*  wiine  Ktnuturo  rm  i  v  aj<  tl»e  diH^ajK^il  Dodet* 

Symptomi. — The  firat  evideoee  of  diitetae  it  Uitialljr  tlie  aweOiiig  of 
one  or  mora  cervii^l  glandii.  Thereafter  there  in  a  progreaai¥€  unrolre* 
mcnt  of  other  gland«»  though  the  rapidity  with  nhteh  tiiia  ocettra  may 
vmry  greatly.  At  the  begimiing  tbn  gener»l  health  rvfnaina  unalTee*tetl 
and  this  uf^ually  continuea  until  the  glandular  enlargcinaal  k  «id«i» 
iiprt»ad.  Then  a  more  or  lewi  pen*i!itent  fever  may  d«w!o»  or  anemk 
au{)ervene  or  presaure  aymptomn  make  tliemaelTes  cniJifiit 

llie  fever  may  be  irregular,  with  widi}  eitcuraioiis  uiil  perioda  of  n^* 
mtMion,  Off  what  is  more  etmmioa^  it  may  be  only  of  a  dcgf^  or  two  bnl 
peraiitent.  The  blood  shows  llie  charaetertatka  of  a  aeeooilary  anemimt 
which  Increaiiea  in  w^verity.  The  leucoeytca  may  be  aliitiiUy  dtmiotahiM] 
or  iocTeaaed^  but  in  the  late  titage^  there  ia  uattally  a  polymorpbonuelmr 
leucoi^ytoeia  (^O.tN>0*3(),UOU  or  more).  There  an?  two  ci»QfftAot  featareUt 
an  inertatae  in  tfie  hhN»d  |>Lateleu  and  an  inereaDe  tu  the  tranailsooal  leu* 
eorytea.  Uoi^anophilea*  while  usuallv  ».i.rruufui(  diminiabed,  may  bo 
prfarnt  in  great  numbera. 

The  glanduUr  maaKa  rmn  he  felt  Ut  Le  made  tip  of  di»rretj!  gUmla. 
Thrac  are  elaattc,  aometimea  diatinctly  soft,  at  c»thrr#,  firm.  They  are 
more  or  leaa  movable  and  not  adherent  to  the  det'per  atrncturai  nor  to 
tlHt  nkin  over  them.  At  any  time  ^ymptonui  nuy  appear  aa  the  reattlt 
of  the  methantml  prcaaure  of  Uie  glandt^  Ttiit  may  be  on  the  fevda 
of  the  neck  or  extremitiea.  producing  eckma;  uptn  the  oaophagua^  pn^ 
during  a;  or  upon  tlie  trarhiii  or  bmorhi.  prftiltictng  dy»ptH*a. 

Intra"ai>^..'i«.«...4i  prvaaare  may  canae  jaundice  or  rhylooa  aarilea.  In 
moat  caaea  eDkrgemant  of  the  eploeo  mn  be  made  out.  In  aome  in- 
Ktancea  it  ii$  eitn^me. 

The  dumtifin  of  the  diaeaae  ia  uammy  lieaa  than  thme  yeara«  aoaM^ 
tinci  only  a  few  weeka.  There  may  be  perioda  in  whidi  the  prngmaa 
am«j«ted,  but  they  arp  ofiially  «bort.  I>ealh  rwfulti  fmm  a*th»  rria, 
i«r  fmm  pn^^nun*  Ufiually  upon  thi*  n*«piratonr  trart,  pn^ltMring  alow  i»u(Ti»- 
a  with  mmt  di^trt^Ming  ^ympfamjt.  Tbr  pht^nmia  b  had.  We 
of  no  ehihlnni  with  IIodgkin*«  di^eaae  thai  tia^e  rerofered. 
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LOsis. — ^The  diagnosis  of  Hodgkin'g  diseaj 
the  beginning,  when  only  a  few  cervii-al  glands  £ 
be  coufounded  with  glandular  tuberculosis,  with 
with  leukemia.     From  tubereulosis  it  is  to  be  difft 
distribution  of  the  progress ivelv  enlarging  gland« 
eoalegce,  to  exhibit  inflammatory  reaetion  or  to  si 
quent  abscnee  of  the  von  Pirqnet  reaetion  and  bj 
course  and  pressure  symptoms.     Lymphosarcoma 
course,  does  not  usually  eause  fever,  the  glands  do  i 
as  in  Hodgkin's  disease  and  the  apleen  is  seldom  ii 
distinguished  by  less  lymphatic  enlargement,  by  gre 
ress,  especially  in  the  lymphatic  form,  and  especial! 
the  blood  findings.     In  doubtful  eases  tlie  excision 
a  gland  will  almost  always  give  reliable  infonnatii 
or  absence  of  Hodgkin's  disease. 

Treatment^ — This  is  very  unsatisfactory,  but  s< 

ently  are  of  temporary  l)enefit.    Arsenic  in  full  doi 

some  patients.     The  use  of  the  X-ray  has  prodm 

permanent  improvement  in  the  externa!  glands.    B 

^pared  from  the  diphtheroid  bacilli  cultivated  from 

It  is  too  early  to  judge  of  the  influem 

Tracheotomy  occasionally  is  employed 

•seldom  indicated  because  the  obstruction  to  i 

very  low  in  the  neck  or  in  the  thorax. 


CHAPTER  III 

DISEASES  OF   THE   DUCTLESS  GLA 
THE   SPLEEN 

Weight. — From    140   ohservaiions    made   at    the 
Asylum  the  following  were  tho  wci<;lijs  recorded  at 


Birth 

Three  months .  . 
Twelve  months . 

Two  years 

Three  years .  .  .  . 


1 

i 

/ 

3 

/ 

u 


I 


PcMitJon  and  Hetliodi  of  EzamiiiAtioii. — The  nnrnial  [loeitmn  of  the 
spk-uii  iH  ( lc»ht'  Hj^atHMt  the  iliaphra^mi,  ttK  extenial  ^urfactt  h^tiig  cipptviito 
the  ninth,  tenth*  and  drvrntli  riU.  Its  aJilorior  iMinU-r  <<fimi.i#  aa  far 
forwanl  a?*  the  middle  axillary  line,  itn  posterior  IponWr  lieinif  ustiallr 
near  the  vertebral  euhimn.  In  infancy  it  in  pmetu-any  imfiii*«ible  |i> 
outline  the  i^pleen  hy  penrnt^toti  uuleHH  it  is  enlargeiL  Dtinnj^  full  in- 
•pi  rat  ion  the  spleen  in  often  depressed  enough  tu  be  felt  at  the  fret*  l)order 
of  the  riU.  but  at  other  limej*  it  i-an  not  \h*  Mi  unliiM  it  i^  enlargi^  or 
pushed  (iownwiird  by  iM»ine  |>athtdu^»i^l  condition  in  the  ebeat.  Nor- 
mally, the  long  ascts  of  the  ^idcH'Q  Ji»  nt*arly  [HiniUel  with  tW  ralia,  bat 
when  thi*  orji^an  in  niueh  enhir|?tKl,  \tn  axiit  cn^rre^jxjndii  nearly  with  a  line 
drawn  from  the  axilkry  line  at  the  bortler  of  the  rib«  tu  the  middle  of 
Poii|iart*i4  ligament* 

The  thin  atxlnminal  walli*  of  yuuug  t  hildn^n  render  palpation  of  the 
f^plit-n  niu(h  i^f^ivT  than  in  adultM;  and  thio  ik  a  mneh  niort*  nattitfaetory 
method  of  examination  than  i^  perrujwion.  For  Natitifat^tory  pal|iattou 
it  IK  iieri»^wir>'  that  the  abdnniinal  wall*  «*howld  not  U*  ti*n*H\  The  cliiW 
nhinild  lie  u|Kin  \m  \mik  with  the  thighs  flc^xt^l  iind  thi*  itkin,  of  oomtm^ 
bared.  1'he  phyMieiajit  alwavi^  having  taken  the  troutde  to  warm  his 
handit,  «hoiild  i«tand  ujion  the  left  ^ide  of  the  jiatient  and  make  preM^urf 
with  the  tip!*  of  the  finger*,  which  are  «N>mt*1]cxe<l.  The  preftnure  ^houhl 
be  at  first  liglit,  and  gradually  inenmm^l,  tW  Rngem  bi*ing  then  heM 
itatianary  during  two  or  thn^e  renpirator}-  movemcfitji,  Tuiler  onliuaf; 
Qondittomi  the  ipleen  van  easily  be  frit  when  it  m  »ufltcit*titly  t*tilargfil 
lo  lie  of  any  dtagnoiittc  imp«>rtaonv 

When  moi!«  '  '  '  jeA,  the  iowi  r  iKirdrr  •»{  the  apirrn  i*-  an  inch 
or  m  below  i}h  of  the  nb*^;  when  grratiy  efilarfrd,  it  forma 

a  tumor  which  tnay  nearly  fill  the  left  half  of  the  abdomeiL  A  tumor 
in  the  left  hy[ioehondriae  region  in  reittigiiiie^l  to  be  the  i|ili!ai«  hjr  the 
faet  that  tt  i*  fri*ely  movable  lati^ratly  anil  at  iti*  Iinmr  hardier  or  ei- 
tremity,  while  it  b  attached  above;  ako  ita  biner  border  ean  waually 
be  fell  to  be  tliiii  and  duifp»  and  nmrked  abint  ita  middle  by  ttuile  a 
natch. 


i:nu\hci:ml,\t  or  rut:  hpleex 


In  Aeate  Diicaae. --The  »pleeo  b  iniial  fiequ^intly  and  ninat  eiin- 
utantly  eiilarginl  in  malarial  and  lyiiboid  fetcvh  b^^  >^  ^  ooGamnally  in 
in  all  tlic  acute  infectiitua  diaiaaea* 

In  miiet  nf  tbc^e  mae*  tlte  enbrgement  la  ehieHy  tmm  iiiiigealioa«  bat 
there  nay  be  a  -  rpla^a  and  an  inermae  in  aiae  af  the  llalpi|liian 

bmlicsa.    II  nui:  i  imall  hrniurTlia||i«.  and  in  ctlremely  mfe  caMi 

the  ipleen  may  raptnre.     Il  b  gcsiermlly  ilark-c«iliirNl»  ii»ft,  and  ioa»* 
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wlml  friable.     In  the  cases  whidi  recover,  the  6| 
with  the  ori^nul  disease. 

In  Chronic  Disease.— Like  the  lymph  nodes,  the  & 
often  enlarged  in  children,  partienlarl}'^  young  child: 
Eiilargeinent  is  seen  at  times  in  almost  all  the  ehroi 
life;  but  it  occurs  most  frequently  in  rickets,  eyphf 
culosis,  lire  hh>od  diseases,  and  in  amyloid  degenerati< 
be  the  seat  uf  a  primary  growth,  eitlicr  henign  ur  ma! 

tickets, — ^llie  splenic  enlargement  which  accomp 
erally  ,seen  during  the  first  year;  at  this  period  it  is 
swelling  is  usually  nuidcrate,  but  oecasiuimlly  it  U 
lower  border  is  three  ur  ftnir  inches  below  the  ribs, 

Si^phiH^. —  Enlargement  of  the  spleen  is  one  of 
lesions  of  hereditary  syphilis.  It  is  present  with  | 
children  born  with  s)7ihilitic  lesions,  and  very  fre 
active  period  of  the  disease  in  early  infanry.  It  is  fic 
during  infancy  or  childhood,  associated  with  other  Ij 

Mtthiria, — The  swelling  in  cases  of  chronic  malarii 
The  liver  is  not  so  often  enlarged  m  in  syphilis. 

Tubcreiihsis, — It  is  rare   to   find  anything  riior 
swelling  of  the  sjileen  in  pulmonary  tuberculosis. 
tuhereylos»8,  cnlargcnicid  of  the  spleen  i^  an  almoi 
The  enlargenu^nt  is  usually  progressive,  due  to  an  inc 
and  size  of  the  tuberculous  dejwaits  which  are  regul 

Diseases  of  (he  BfootL — Marked  eidargcmcnt  of  th 
many  eas<^s  of  sei'ondary  anemia.  The  spleen  is  com 
usually  greatly  so,  in  the  pseudoleukemic  anemia  of  i 
and  in  llodgkin's  disease.  In  the  last  two  diseases 
larged,  but  to  a  nmch  less  degree  than  the  spleen;^ 
slightly  changed. 

Amffloui  I h'ge tie ratioti, —The  sjdeen  is  constant 
loid  disease,  and  tiic  eidargenient  of  this  organ,  as 
liver,  may  be  very  great. 

Cardiac  Disrme. —  In  all  forms  of  cardiac  disease 
ditione  in  which  there  is  o  lis  tract  ion  to  tlie  systemic 
the  spleen  is  enlarged.     It  is  seen  in  congenital  as 
cases.     The  liver  is  usually  enlarged,  and  there  nia 
the  feet  or  general  anasarca. 

New-growUfm,  Tumon^,  etc—li  is  seldom  in  early 
is  the  seat  of  new-growths;  these  are  usually  variet 
carcinoma  has  also  In^en  reported. 

Banti*8  Disease — ^Splenic  Anemia.— These  are  n 
terms  which  are  used  to  designate  a  clinical   com 
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tililM,  impahle  of  »hjirp  cIi(?t*reiitiat}oti,  but  whii4i  patholaftintlly  haa  no 
specially  di^t in^ii^hii^^  frattin**^.  In  thr  latr  Ma^i*«<»  (hi*  leakiiia  arv 
eaMfiitially  thuiH*  uf  peri{x>rtal  rirrho«iij)  n(  the  liver*  The  ipli$eii  U 
greatly  eularj^iM)  and  sjiowit  a  niarkctl  iiuTt.iaiie  in  tht*  fibrotta  iiNcui?  Uith 
of  Ih^  i-afwult*  and   retirulunt.      In   thi'   iiariy   tttap*;)   the    Ma1p»Khtan 

bodiea   nmy    1m>    i^nlarL^rd        \t\    ttir    lnU*    ^tAUi^    thr\    aff    >iiijin    iiiit)    111' 

frt^a^rit 

The  onaet  is  late  iu  i hildlKKnl,  u^iiaJi)  itul  Wfore  th*-  t^iuh  \«^r,  ami 
the  progretii  ia  iilow.  Atteutioii  ii^  jireiiuraHy  tirst  nttratttHl  to  the  aiiemta 
anil  the  nymptouiK  iliat  aemm|iariy  it«  dtirh  tkn  dyitpn^tt  no  exertioa  and 
(unliar  jmlpttatimi.  The  aiietiiitt  ha.-*  the  ilianirlenjiti**^  of  a  t^t'ftiiidsfjr 
aneiuia.  There  i»  ui^ually  u  liiotlerate,  relative  iiKTeai^e  of  the  lympho* 
eyte*.  There  may  lie  from  time  to  time  alight  rinee  of  tenifM*ratun*  and 
iKHHi^ionally  I'ptt^tnAJM*  }Hiy»(iea]  fAami nation  iihow^  in  tfiieh  insitmfii*ea  a 
inoihrnitely  enlar<(«Ml  and  (irm  itpU^n*  Tlie  aphuiie  enhinin*i)M^tit  ii^  %ery 
iUfW  htit  pnt^n*5]ii\e.  It  in  never  extrt^nie.  After  a  time  a  ^lijiht  iii« 
rTea!*e  in  Riste  of  the  liver  mnurs.  The  firo«freiw  tif  tlie  fliH^i«i*  t.^  very 
gmiUiaL  A  fair  degn«e  of  htmhh  may  lie  nuiintaitii**!  for  d^n  or  twrliv 
yt^an*,  Th*?u  there  are  »ii|H'rathIiHl  the  evidenee*  of  hepatir  cirrhoaia. 
The  liver  dtmtntAhe^  in  site  until  it  iiin  no  longer  W  felt.  Tliere  may 
be  leterim  and  urobilinuria  and  evrittually  9m*iU*st  with  dilatatitni  <if  thi* 
abdominal  veina,  heniateme<iiA  and  tubmueooa  hemorrhages,  Ikmtli 
usually  oct'tint  from  }*4ime  tntennrrent  dimiUM*  Mut%*  the  drvelopment 
€f  the  evideneea  of  hepatic  im^utfieit'nry  and  olnitnietion^ 

The  jujtti Heat  ion  for  ixm^idiTing  Kaitti'ii  dij««ji«  a  eliiikul  (tntity, 
dijiiinc t  from  eirrhojiiii  uf  the  liver,  with  whiih  th*-  pv.  j< 

are  nearly  identii-aK  rest**  tij^'n  the  duration  of  the  ^-it.i^M  .*»-  ,1.,  i**- 
pr«i|M>rtionat»dy  large  i*ph'*'it  and  tlie  frequent  alanine  of  aAi'ilt*«  ami 
ieterua.  Tin*  eourae  of  true  eirrhoKtu  of  file  liver  in  the  young  ta  often 
rapid;  the  duratiMU  \%  usually  a  year  or  leiiit.  TW  enlarfrentent  of  tl»e 
spleen  i»  generally  nlight^  while  aMiti^  often  «levelii|i»  earlv  antl  i«  very 
olN4imite,  Syphntu  of  the  liver  and  Mftmm  may  be  ditf^euU  to  diffenyti* 
ttate  from  Banti'n  dineajte  liy  pltvuit^l  e,tamtnation  ahtne,  and  aeveral 
eaaee  iliagtiofteil  m»  Ilantt*!!  t]i«eiaM*  Ita^e  lnvn  i^hiiwn  iit  aut^ptiy  to  be  ayfihi* 
litar  in  origin,  Tlie  evidemt*  afTurvlett  by  the  Waii^emtann  reaetion  and 
by  careful  eiamination  for  aypltilin  of  other  |iiirt«  of  i\w  Ujily  nbouM  be 
aought*  Ilerotdytie  jatindiit*  may  bi*  exeludt^fl  if  there  m  no  iiteQaiapfl 
fragility  of  tlie  trA  rella.  In  (iau<*h«ra  tliM-vjie  tin*  pn^gnmi  ia  abo  J« 
and  a  roaaooable  degree  of  health  titay  be  maintaiiml  for  m.v  r.. 

Iliere  ta  ofUm,  Kowev^er,  a  hiMnry  of  neviral  tnmm  in  the  Hain  v; 

there  may  be  a  bniwntj^h  ihat^tomtitin  of  the  akin:  aft«*r  fomi*  ytmra  tl 
litifr  k  mim  itnfaifgvd  and  Uni  apban  9V«iittialiy  ifKhai  prviportipoiia  fomio 
in  no  otiwr  dJMMa* 
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It  has  been  maintained  by  Banti  that  the  spleen  i&  the  primtry  iictor 
in  the  disease  and  that  the  liver  is  secondarily  affected.  There  u  Uttk 
to  substantiate  this  view,  except  that  in  the  early  stages  of  the  diacu 
striking  benefit  results  from  splenectomy.  Sufficient  time  has  not  nt 
elapsed,  nor  have  sufficient  cases  been  re(*orded,  to  prove  how  permtimt 
the  benefit  will  be.  It  is  clear,  however,  that  splenectomy  is  indii^M 
in  the  stages  of  the  disease  before  serious  involvement  of  the  liw. 
When  ascites  has  developed  palliative  treatment  alone  should  be  €■- 
ployed. 

Hemol3rtic  Jaundice — Chronic  Family  Jaundice. — This  disease  is 
usually  hereditary,  but  it  occasionally  exists  in  several  brothers  and  as- 
ters, the  parents  being  unaffected.  Similar  cases  may  be  seen  without  a 
family  association.  There  are  records  of  many  families  in  which  jaun- 
dice has  existed  through  three  or  four  generations.  It  is  transmitted 
alike  through  the  male  and  female  descendants,  and  not  all  of  the  diil- 
dren  in  a  family  are  affected.  The  descendants  of  unaffected  memben 
escape.  The  jaundice  may  be  noticed  shortly  after  birth,  or  it  may  de- 
velop at  any  time  during  childhood,  sometimes  not  until  later.  This  is 
the  most  striking  filature  of  the  disease.  The  discoloration  may  be  \m 
slight  and  noticeable  only  in  the  sclerotics,  or  the  skin  may  be  icteric 
The  color  is  never  very  intense.  It  varies  somewhat  in  degree  and  is  in- 
creased after  intercurrent  gastro-intestinal  attacks,  which  are  rather  fre- 
quent.    When  once  developed,  the  icterus  never  entirely  disappears. 

This  jaundice  is  not  obstructive:  the  stools  are  usually  darker  than 
jiormal  and  the  urine  contains  urobilin  in  excess,  but  no  bile.  There  i* 
an  increased  production  of  biliary  pigment.  The  liver  is  normal  or 
slightly  enlarged.  The  spleen  is  regularly,  and  often  excessively,  en- 
larged, and  even  in  youth  there  may  be  attacks  of  biliary  colic  and  of 
perisplenitis.  Anemia  of  a  moderate  grade  is  the  rule.  Both  the  red 
cells  and  hemoglo]»in  are  reduced,  and  a  few  nucleated  red  cells  may  be 
found.  Keticulated  red  cells  may  be  demonstrated  by  means  of  vittl 
staining.  As  many  as  20  per  cent  of  the  total  red  cells  may  be  reticu- 
lated as  opposed  to  the  normal  of  1  per  cent  or  less.  Very  characteristic 
of  the  disease  is  the  increased  fragility  of  the  red  cells  to  hemolytit' 
agents,  especially  to  hypotonic  salt  solutions.  Normal  red  cells  are  not 
hemolyzed  by  solutions  of  sodium  chlorid  of  a  concentration  of  0.5  per 
cent  or  more.  With  salt  solutions  of  0.45  per  cent  hemolysis  begins  and 
is  complete  with  those  of  0.35  per  cent.  With  hemolytic  jaundice  hemol- 
ysis usually  begins  with  solutions  of  a  concentration  between  0.7  and  0.6 
per  cent  and  is  complete  with  those  between  0.55  and  0.45  per  cent. 

'i'he  growth  and  development  of  children  go  on  uninfluenced  by  the 
condition,  and  many  affected  persons  have  lived  to  an  advanced  a|^?. 
There  are  no  characteristic  post-mortem  findings.    Various  drugs,  among 
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them  iraii  and  an««*iiii%  ha^t?  bem  cmploypfl  in  trvmtmeiit  The  only 
cfTcH'tivc  mc'tluKf  i»  jiurgiral.  SpU^um  tinny  hax  U*»m  cmplovinl  with 
nmrk^Ml  impruvtmc*nt  in  *ii»venil  in^f^tjinit'^h.  In  some  leasee,  P}7npioiitatif! 
run;  han  been  reported.  Hplenei  tomj  should  l>e  dune  if  thern  i^  itsueh 
intcrfrn  !ii'e  with  the  patient'g  general  lieallh. 

Oftticher*!  Dfitftaa. — Thin  i*  a  rare  di»i*ttJH%  whirh  frtHjumitly  aitacka 
two  or  mure  nienibem  of  a  family,  hut  h  nc»t  henHlitary,  It  usually  be* 
^u  liefore  the  a^^  of  ten  yearn  and  eawv  have  lieen  refmrted  in  tlie  ftnt 
year  of  life.  The  mo^t  i^trikini;  feature  ii^  an  eniargi'Uient  «if  the  ii|ilfii«ii» 
whieh  IK  slowly  pnign'^ive  anil  niay  eventually  nearly  fill  the  abdcuiiesi. 
It  iH  firm,  HuuMith  and  nut  temler  Wlnlo  never  reai  hing  the  proportiona 
of  the  «pk*>en,  the  liver  may  U.'  eoni^idt'rahly  inereaned  in  »iiu^.  It  ia  al«i 
pmooth.  A  wH-ondary  am^mia  with  if^uei>penia  ia  euniftantly  pr«!flent  hot 
in  not  (ievere.  AMMHtated  witii  thin  itit  a  ptvuliar  bmwu  (]ij«eolorHtuin  of 
the  i^kin,  fiartieularly  of  the  facx?.  In  i^ome  in«(tanee«^  thene  h  a  yelhiwi^h 
wedge-elm p<*<i  thickening  of  the  conjunetiia  wn  either  i«ifU*  of  the  eomea. 
The  Hufmrfk'ial  lymph  glands  may  lie  palpable,  but  are  not  materia lly 
inrreafied  in  nir-e.  The  gimeral  hf^ltli  may  lie  fair  for  nmv'  *  --  The 
dpienie  and  hepatie  enlargements  may  liiupe  aMominal  u  rt  and 

•ten  \mm,  but  it  im  rare  fi>r  jatindii^  f»r  ajs^iten  to  develop.  Eventimlly 
h«morrhagefi  may  c»ceur  from  »Ughi  tiaumatiiim  or  t»pi>otane«iUiAly  frojn 
the  mueou«  membranei!!. 

The  diiieaiie  may  lajit  many  yumnu  I>faih  uittally  rr^tilta  from  some 
intercurrent  dtfieam*.  While  the  cirigm  of  the  diiiea^  ia  otweun;,  the 
|ittthologi(a]  flndingii  are  entirely  dt»itinetive,  Mti^f^aropimlly  it  ii  aeen 
that  the  enlargement  of  the  lirer  and  apleen  U  due  to  the  accumulation 
lit  eharacteriatie  c^lU  whith  nidi^ly  invade  thi**^*  lirgatia*  The  rtdla  aiv 
\ery  largi%  with  MiiaJl  exeentrically  i^ituatetl  nuclei  and  with  eJightly 
granular  rytopla^ni.  The»e  rell^  are  found  mU  only  in  the  Hpleen  but 
ali««»  in  tlie  bone  marrow  and  lymph  gkmb.  The  arettmulalion  in  the 
lymph  glaodi  ia  not  t^ufhcient  to  lauae  marked  enlargrinrnt,  bnt  U  im* 
portant  aa  ahoniiig  that  the  diieaae  ia  a  iiitemie  one*  and  mit  primarily 
one  oonftned  to  the  apleen.  The  prcfenoe  of  the  diatiBetiire  eelb  in  the 
gknda  may  be  of  ftaatttanee  in  dJaynodg,  aa  tn  a  csae  reported  by  Kimve, 
In  whidi  the  atuspected  dlagnoaia  waa  condrmed  by  the  microeeo|ihaal 
eiaminatitin  of  an  aceiaed  lymph  node. 

M«'dical  tniatment  doi«  not  inflnmre  tbip  eottrae  of  the  diaeaae^  On 
a  priori  grounda  tt  doea  nnt  eeem  likely  that  aplmerlomy  will  prodnre 
permanent  eure  in  a  diaeaae  whoae  leaiooa  are  m  wiT  *  '    tt^]  in 

other  ori^uip.    A  number  of  <^aaea,  howefer*  have  heeo  ■  \i  and 

Rome  hare  abown  a  diatim*t  im(inivenieot  The  time  tliat  lta«  ebpiwd  in 
the  majority  ia.  boweter*  loo  abort  to  eoaUe  a  del nile  eoodnikin  ae  In 
tlie  final  Mult  to  bo  reacted. 
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DISEASES  OF   THE    THYf 
SPORADIC  CRETINISM 

{Athyrcosis ;  Mj/^edematons  U 

Since  the  early  lleJ^lT!ption$  of  this  rlisL'a843^ 
1874,  uunieroiis  cases  have  ham  published  in  Eiig 
of  Europe,  iu  America,  and  in  fact,  all  over  th 
sporadic  cretinism  is  not  confined  to  any  countr 
relatively  rare  one,  but  in  a  large  dispensary  and 
more  examples  of  it  are  seen  every  year.  M 

Etiology. — It  is  now  well  ei?tabli-shed  that  T 
upon  llie  aliscnce  of  the  internal  secret  ion  of  ti 
almost  al]  tlie  autoptties  in  eases  of  sporadic  ere 
rcfinrted  there  has  been  an  entire  absence  of  the  tlr 
a  trace  of  it  lias  been  fouiui  In  one  or  two  insi 
met  with  in  the  region  of  the  lateral  rudiments  oi 
at  the  root  of  the  tonjerne  iu  tlxe  region  of  the  met 
cysts  may  contain  a  few  eelli?  resembling  thyroi 
tliat  is  apparently  capable  of  functionating.  The 
servations  upon  cases  of  sporadic  cretinism  that  i? 
already  developed  thyroid  giand  had  been  affeetec 
The  absence  is  due  to  a  congenital  lack  of  develop, 
anencephaly  or  the  absence  of  other  parenchyinatr 
oidy  one  cane  occurs  in  a  family,  the  other  mem 
n^jthing  abnormal  in  mental  or  physical  developm 
'llicrc  are  associated  no  constant  change,^  in  the 
!n  the  few  cases  in  wliich  the  parathyroids  have 
autopsy  tiiey  have  been  found.  Alterations  in  the 
been  quite  frctpiently  reported.  It  has  lieen  foi 
ocrasionally  cvi^tie,  but  this  is  not  constant 

Symptoms. — The  symptoms  of  cretinism  in  n 
apiieurance  during  the  second  half  of  the  tirst  ye 
H)  slight  as  not  to  he  noticed  nntil  children  are  U 
Very  rarely  the  condition  is  recognized  as  early  a 
month.  The  dehiy  in  the  development  of  the  synip 
to  the  }iro lection  alforde*!  the  infant  by  the  thy 
mother  during  intranterine  life.  This  view  is  sub 
hut  nn<loubt<^d  instances  where  women  with  either  g 
isiu  iiave  borne  infants  with  tTctinism  which  was  « 
ut  birth.     Failure  to  grow  and  to  develoi>  nientall) 


of  tbi'  hoAy  an*  DuiintAinfd.    Them  h  alina«t  cYimplrtr  Iirk  of  inrciirth  bI 
|lb«  eptpkyioU  jtuirUant  And  tbfiv  is  |[rml  ikUjr  iu  tlM!"  ileiri*)i>pii3i*nt  of 
ftntoft  of  owfic«tJQii.     X*r«y  ittiflim  ihow  titat  the  noilfi  of  tli<* 
irnj  and  fearful  bimf«  may  be  ftlMrDt  until  thr  U»nth  ymr  ortd  rhal  Uic 
•pbjMi  of  Ibf*  kmf  bmci  mmj  mil  be  oMtfiMi  until  the  tvc^otirth  nr 
UrtiKb  jvtr.    TIm  fabntsimMia  tfamie  amiw  irrrr  Utirk  ■tid  bo|r|fT,  but 
not  pit  upon  preMore  like  ordinary  edema.    'T\w  fado  ti  extrt*melf 
irat  teri«lir.    The  hc«4  wnmm  largi*  ftir  the  bi>dt;  ibr  fiftitat»el  l^  often 
L*o  tuitil  the  eticblb  or  tetitb  jrrar,  atul  it  niajr  tiot  bi*  rktfiN!  nrti  in 
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adults,  but  the  cranial  bones  are  often  very  thirk;  1 
and  the  base  of  the  nose  h  broad^  my  that  the  eyes  a; 
are  thick,  the  mouth  half  open,  the  tongue  usual] 
the  cheeks  are  baggy,  the  eyelids  thick,  the  hairj 
generally  light-colored.    The  ti*€th  appear  very  late^ 
early.    The  second  dentition  may  not  begin  until  adu 

Fatty  tumors  are  quite  con^nt  in  older  childj 
are  often  wanting  in  infantile  cashes.    They  are  geen  i 
lar  region,  just  behind  the  sternomastoid  muscle,  soi 
ilia,  or  between  the  scapulae,  and  somelimcs  in  other 
In  distribution  they  are  apt  to  be  symmetrical ,  and 
half  the  size  of  a  hen^s  egg.    The  nerk  is  short  and 
ghiiid  can  be  made  out  by  palpation,  but  a  gniall  cyst 
felt  at  the  root  of  the  tongue.    The  chest  is  not  dcfom 
is  large  and  jjcjuTuIous.     An  umbilical  hernia  is  aim 
The  i*kin  h  dry.  jwrspiration  w-anty,  and  ec?i€*nia  is  ci 
is  hoarse  and  rough.     Frequently  patients  may  not  v 
five  or  six  years  old,  and  then  they  waddle  in  a  clu 
movementa  of  the  body  are  slow  and  lethargic,  and  e^ 
mental  and  physical  torpor.    The  rectal  temi)erature 
mat.    We  had  once  an  op|>ortunity  to  observe  an  attacl 
jnieumonia  in  one  of  these  cretins  two  years  old.     1 
physical  signs  were  typical,  but  during  the  greater  pari 
rectal  tenijjcrature  tluctuated  between  J '5"^  and  f»H.5°  F 
temperature  aljove  J>5)^  F.  recorded.     On  a<'couot  of  1 
ture  and  torpid  condition  these  patients  are  very  sensil 
live  upon  a  low  plane  of  mi^talHjlisra  and  the  energy 
The  mental  condition  is  always  greatly  impaired.    So 
cile.     Crelins  are  didl,  placid,  and  good-natured,  ran 
excitable;  and  when  fifteen  or  eiglitecn  years  old  tbe^ 
dren  of  three  or  four  years,     Spcerli  may  l>e  impossibi 
say  a  few  words  is  acquired  late,  and  in  some  cases  n 
invarialily  cretins  sutler  fnim  ciuistipation.     At  the  ag 
is  an  absence  of  development  of  the  sexual  organs. 

Diagnoais.^The  diagnosis  of  the  fully  developed 
easy.  Tlic  facial  expression,  the  prutrud ing  tongue^  th 
men  with  umhilical  hernia,  the  fatty  tumors,  torpor 
tore  are  sullicient  to  characterize  cretinism.  The  mia 
nuide  of  confusing  ilnngolian  idiocy  with  cretinism.  1 
recognized  by  the  peculiar  forniatioii  of  the  eyes,  the  ni 
tion  and  growth  and  by  the  pri^senee  of  the  sympton 
tloTa[>eiit)c  test  with  tliyrciid  cxtrart  is  rontlnsive. 

Prognosis  and  Treatment.— Thi-re    is  no   tendene* 


imC  CRETIMBM  Ml 

iinprnvf^nii'fit.  If  titttrmtod,  ifi*iiitii  ttmy  live  ta  mn  Advanetsd  ige,  bot 
rtmmiii  dwarf»,  f^eldom  ntuitiin^  a  hiught  of  more  than  three  or  tbrei^ 
antl  a  half  fwt    Thi»ir  tnt^ntal  *Ymditioi  t^niviMl.     Trmt- 

mvni  with  prepariitiofiH  of  the  tfivniid  ^>  d  mi  extrnordi* 

nary  ehan^o.  TratiJ-^pUtitjitioti  cif  the  gland  luui  Imm  cmployerl  aii  wf»lf 
ftit  Piiihriitiii  i**rtion  c»f  p\tracti«  ainl  the  inpp^finh  of  fn   '         !m1» 

and  variou-  iiu%*i*  uhUiiird  fn»m  t hi?  gland.     All  thp!i»»  m  iir 
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dfiHiive,  bot  lh«  prcpafsticm  mnit  rmpkijred  b  tli«  driiil,  powdrrad 
gland^  ujtumllT  cnlM  tbjrroid  ei^tnu*!*  gifrt)  bv  miMith.  It  ia  tic«rlf  « 
ifimnfic  rmiedr  for   *       '  'T  *       TiprtiTi*int*nt  aftiT  ita  mi*  ia  tmW 

mEiarkable  ( Fignu  i  r  a  few  wr4*k#'  trvattnrcit  the  en* 

tire  appraranop  of  tb«  child  ta  rbani^l.  II10  jdiiitie  exprradon  of  the 
fact*  in  liKt ;  thr  ttif  '  '  of  tW  -t  '      *     *  -"^ui^  dinp- 

|>«iin«;  ilwTT  U  a  tn.  •  ri^m^  hr  tifrrruce  iif 

tlir  bead :  tiitiprular  (tower  la  rapidly  dr%^HopiHl,  §0  that  many  aoDn  be> 
comt  abit  to  walk ;  aiid  pmgrtaa  m  mm  in  dcoliticiii,  and  in  i 
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girls  in  the  establishment  of  menstruation.  Intellectual  progro»  ig 
nmc'h  slower  than  physical  changes;  however,  nearly  all  the  childiea 
become  much  brighter  and  more  intelligent  and  learn  to  speak. 

If  treatment  is  begun  early,  physical  development  niay  be  apparently 
normal,  but  normal  mental  development  we  have  not  seen,  even  in  caaes 
in  which  treatment  was  begun  during  the  first  year.  We  have  under 
o])servation  several  cretins  who  have  been  treated  from  ten  to  fifteen  yean. 
Many  of  these  children  seem  quite  intelligent  and  are  able  to  tttoid 
school,  but  without  exception  they  are  much  below  other  children  of 
their  ages  in  mental  and  usually  in  physical  development.  As  the  thy- 
roid gland  is  absent  in  these  patients  it  is  necessary  for  them  to  cwh 
tinue  taking  the  thyroid  extract  as  long  as  they  live.  If  it  is  omitted 
relapses  occur  in  a  few  weeks,  even  in  cases  well  advanced  toward  re- 
covery. 

Most  of  the  thyroid  extracts  on  the  market  are  prepared  from  the 
glands  of  the  sheep.  A  reliable  extract  should  be  given  if  results  ait 
to  be  expected.  The  thyroid  extract  of  Burroughs  and  Wellcome  we 
have  found  to  be  more  satisfactory  than  many  of  those  on  the  market 
Of  this  half  a  grain  may  be  given  once  or  twice  a  day  at  first;  after 
the  child  becomes  somewhat  accustomed  to  it  the  daily  dose  may  be 
gradually  increased  to  five  or  six  grains.  Some  disturbances  are  often 
seen  at  the  beginning  of  the  treatment — perspiration,  marked  irritability, 
and  sometimes  a  rise  in  temperature — but  these^  soon  pass  off.  For  M 
cases  at  least  five  grains  daily  should  be  given  for  an  indefinite  period. 


HYPOTHYROIDISM 
Unfantile  M yxcdcma) 

Cases  of  undoubted  thyroid  deficiency  are  met  with  that  differ  from 
sporadic  cretinism  in  the  time  of  their  development  and  in  the  severity 
of  the  symptoms.  Among  them  should  be  classed  those  cases  closely 
resembling  cretinism  but  not  showing  symptoms  until  the  second  or 
third  year  or  even  later  and  then  only  slightly  marked  symptoms.  The 
deficiency  of  the  thyroid  under  such  circumstances  occurs  in  extn- 
uterine  life  or  is  incomplete.  There  are  no  pathological  studies  to 
show  the  condition  of  the  gland  and  the  etiological  factors  causing  its 
degeneration  are  unknown.  In  a  certain  number  of  instances  the  condi- 
tion lijis  followed  some  acute  infectious  disease.  The  symptoms  are 
tliose  that  have  been  mentioned  under  sporadic  cretinism,  differing  only 
in  degree.  It  is  usually  the  failure  of  mental  or  ])hysical  develop- 
ment that  first  attracts  attention;   the  child  is  unable  to  learn,  pay> 
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fttiialler  than  hifi  fdluwii.     More  rarely  bet  U  natii*i*d  to  have  lo^t   ;:. 

ibiHty  to  do  thing*  whirh  he  had  fortnrrly  a4H)uiri^i.  Thu  height  of 
children  ii  much  Mow  i\w  avera^  but  the  de^ee  of  dwarftitni 
ends  ujhm  Uie  time  of  onf^ei  of  ilw  thyroid  di'diinnry*  Some  are 
Igrently  i*tnnted,  otherg  1p»8  so;  but  lujrtfial  ifrowtb  doM  not  OGc*ttr  aad 
[increase  in  het^^ht  is  very  uli^jht  or  abaent.  X-ray  pieturw  show^  aa 
\m  rulOt  the  pr»*i4'nii>  of  Mime  rarpal  and  tarsal  centers  of  oonficmtioii 

rhirh  indicate  titat  for  a  time  at  leaat  thii 
[thyroid  haa  l»«**^n  artive,    'Ilie  farial  expre»ion 

varieft  from  the  rh«ra<'teriMic  faeiiti  of  cnrtin- 

t»tm  to  onif  that  if  only  slightly  eiprcariopliW» 

^iupul  or  titolid.    The  lt[iii  an^  apt  to  \m  mhho- 

what  thickened,  the  tongue  ali*o,  hot  by  no 
I  tneami  alirayn  protnukML  The  hair  ia  often 
\t'fmTm*  and  generally  thick.     The  child n»n  are 

tif^ually  well  nourished,  often  rtout.     The  Hktn 

i«4  flry  and  thicken«*d  and  the  itQl)cutaiiociuit  Ur 
I  ioe  firm.     Fat  paili  are  exei'ptiimally  pivaait* 
I  The  abdomen  is  ujtually  large  and  in  the  more 

pronouDct^d  casea  then*  is  a  hernia  in  tb**  umbit* 

ical  region.     In  the  leait  marked  oiaes  this  is 

often  lacking,    llie  children  readily  complain 

of  cold,     (^onstipation   is  frinpient  lint  by  no 

means  tlie  rule.    Dentition  ta  late  and  irrefcular 

and  the  srcotid  daottiioti  diriayed.    The  iroicv  is 

uftnally  deep  aii4  boamt 

Theae  rhildren  are  qitir^  ami  placid*    Their 

inlelligence  tariea  aceording  to  Uie  aefmty  of 

the  diM^aae,    Some  are  tinliedk*  soine  |ui?e  qtiite 

a  high  degree  of  intiJItgeort!,  m  that«  thuugh 

aefermi  years  behind  their  fellowt,  they  ifc  Ma 

to  attend  tdtool.    In  the  marked  caaea  ii  is  hardly  pOMJUa  to  etr  in 

diagnoaia.   The  mild  tmscs  can  only  be  diHi^rmin^Hl  poaitirely  by  the  offei-t 

of  tbjfoid  aitraei  opoii  the  aympl^tn^  u^^l  *  '  >'*d  guMrth.    Thus, 

tn  out  of  mff  caaea  eged  three  aod  a  half  r  the  hsght  vbiirh 

had  beets  stationary  for  aoaie  moiitha  iocreaied  noarly  fow  biolMi  hi  m 

months  §m  the  reaoll  erf  thyroid  iiiediralimi. 

TreeliBeiit  with  thjntiid  hniigi  ahoiit  praniil  iBiimifUBBtii  vnicb 

will  ?ary  to  extent  artording  to  the  aeverity  of  the  ronditioo,    Btrikiiig 

mmtal  and  physjoal  im|itiifBBMPt  ocrara.     It  far  dfiolitftil  if  oinpleto 

iolellertuat  derelopQiafit  tikes  planv     It  Is  not  to  be  atpaelad  that 

rwwery  of  ftiortioii  in  the  diaeaaed  thyroid  can  occor.    For  this 
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thyroid  extract  should  be  given  continuously  in  the  doses  advified  ii 
tlie  previous  chapter.  Mental  and  physical  deterioration  occur  if  ih 
administration  is  interrupted. 

GRAVES'  DISEASE 
(Exophthalmic  Goiter,  B(uedoic^8  DiseoMe) 

Typical  Graves'  disease  in  young  children  is  rare.  The  determiniig 
cause  of  the  perversion  of  the  thyroid  activity  is  unknowii.  Heredituj 
influences,  especially  goiter,  Graves'  disease  and  alcoholism  are  bdieiri 
to  play  a  part.  Much  more  important  is  the  effect  of  sex  and  agt 
Girls  are  affected  three  times  as  often  as  boys.  As  the  age  of  pnbeitr 
is  approached  the  cases  become  much  more  frequent.  Under  five  yew 
of  age  Graves'  disease  is  almost  unknown.  The  youngest  case  that  btt 
come  under  our  observation  was  in  a  girl  of  five  and  a  half  yem 
Between  five  and  ten  years  a  number  of  cases  have  been  reported,  bet 
after  ten  years  it  is  not  very  infrequent. 

The  disease  as  it  occurs  in  childhood  differs  chiefly  in  two  respects 
from  the  type  seen  in  adult  life.  The  symptoms  develop  and  disappeir 
with  much  greater  rapidity,  perhaps  even  in  the  course  of  a  few  diji 
and  it  is  generally  believed  the  outlook  with  the  child  is  much  moR 
favorable. 

Symptoms. — Attention  is  usually  first  called  to  the  disease  by  rest- 
lessness and  excitability  or  by  the  rapidity  of  the  heart's  action.  En- 
largement of  the  thyroid  may  not  be  evident  at  first  but  is  regulirlj 
present  at  some  time  during  the  disease.  The  gland  is  generally  xaa- 
fornily  enlarged,  sometimes  to  a  marked  degree;  it  is  firm,  often  hanl 
and  can  be  felt  to  pulsate.  With  improvement  in  the  sj-mptomiJ  th€W 
is  a  marked  diminution  in  size,  but  a  slight  degree  of  peniianeDt 
enlargement  usually  remains. 

Exophthalmus  is  present  in  about  four-fifths  of  the  cases.  It  nuy 
be  extreme.  The  ocular  sigjis  of  von  Stelwag  and  von  Graefe  are  both 
j)resent  in  the  majority  of  cases.  The  fine  tremor  so  commonly  present 
with  adult  patients  is  usually  lacking.  Involuntary  movements,  if 
present,  are  generally  coarse  iucoiirdinate  movements.  The  skia  is 
often  fine  and  moist  Perspiration  is  readily  excited,  and  flushing  is 
frequent.  Pigmentation  is  unusual.  The  heart's  action  is  usually  rapid 
and  its  violence  is  often  complained  of.  A  slight  amount  of  cardiic 
dilatation  may  frequently  be  determined  by  physical  examination.  Xct- 
vousness  is  pronounced  and  is  in  most  cases  an  early  symptom.  Tbi? 
children  are  constantly  in  motion  and  can  be  kept  quiet  with  difficulty. 
The  first  improvement  is  often  noticed  in  a  diminution  of  the  restless- 
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ne88.  The  appotito  in  tiHually  fair  and  the  (iiji^cHtion  pnnI.  hut,  an  with 
adults,  the  iiuToawd  inotal)oli8in  which  act'oniimnieH  exii^ssive  thymid 
activity  causes  loss  of  weight.     Marke<l  emaciation  oc^-anionally  rcKuIttf. 

The  diarrhea,  so  trouhlesome  a  8ympU)m  with  the  adult  totm  of  the 
disease,  is  seldom  marked.  In  general  it  may  be  said  that  the  disease  is 
milder  than  with  adults  and  that  its  courM>  is  shorter.  It  nmy  last 
only  a  few  w«»ks  but  at  tinw^s  n^mains  for  several  years. 

The  prognosis  is  relatively  giKnl.  llie  mortality  from  nH*ord«l  mses 
has  not  l»een  more  than  10  per  cent,  while  riM*overy  is  the  rule.  There 
may  remain  indefinitely  a  slight  degri*e  of  exophthalmus  and  enlargt^- 
ment  of  the  thyroid  and  a  tendency  to  curdiac  palpitation  with  tachy- 
cardia. 

The  treatment  should  be  dirwte<l  toward  securing,  for  a  time  at 
least,  complete  mental  and  physical  rest.  Everything  tending  to  exeitc 
or  irritate  should  l)e  avoided.  It  is  k'st  to  n^move  the  child  from 
contact  with  other  children.  Pndonged  warm  (lacks  may  assist  in 
pnNluring  rest  and  in  inducing  ^^hn^p  which  should  Ih*  enctmraged  in 
every  way.  .\s  the  nervousness  diminishes  mild  exercise  may  Ik?  indulginl 
in  and  accnirding  to  the  improvement  of  symptoms  the  normal  regime 
gradually  may  l)e  resumed.  Studies,  scIuhiI  attendanc^c  and  cx>ntact 
with  other  children  shoidd  only  l)e  allowed  after  nmny  wet>ks  or  months 
and  when  a  nearly  normal  nuidition  has  again  l)een  reachiMl.  The  use 
of  drugs,  cx(vpt  (M-casionally,  and  for  the  n*lief  of  spei'ial  symptoms, 
has  no  place  in  the  treatment  Surgical  measures  are  only  to  be  con- 
sidered when  pnilonged  me<lical  treatm<»nt  has  failnl  and  when  the 
prckgrcss  (»f  the  diM*aM*  is  such  as  to  thn>atcn  the  life  of  the  child.  The 
indi<*atic»ns  for  the  various  forms  of  o|)erati<»n  are  the  same  as  with 
adults. 

HYPERTHYROIDISM 

Much  more  ci»mnu»n  than  fully  de\elopiMl  (Sraves*  dis4ase  is  the 
conditi(»n  which  is  tc»  1h»  refern*d  to  a  mcnlerati'  increase  of  or  {HTverttHl 
function  of  the  thyroid  gland.  Tc*  this  the  term  hyi^erthyroidism  is 
applicable.  The  condition  is  found  mostly  in  girls  and  usually  U'tween 
the  eighth  and  tiftcvnth  years.  Several  children  in  the  same  family 
may  ^utTt>r  fnun  the  c^mdition  and  it  usually  cMiurs  in  distinctly  neun>- 
pathic  children.  The  chief  symptoms  are  rest  less  nt»ss.  irritability  and 
nervousness.  The  childn>n  are  ctinstantly  active.  They  an*  apt  to  hv 
irritable  and  cry  and  lau;;h  nadily.  Thc*y  sb'i'p  liadly  and  ct>mplain 
frecpientlv  of  he'idaehe  and  «»f  cardiac  {mlpitatitm.  c*<«|>e«  iully  u|N>n  exer- 
tion. Their  a)i|M>tite  and  digestion  an  usually  i;<mm1  but  there  nuiy  U* 
for  Htuie  w«tks  or  months  moderate  lo>s  of  weight  and  strength.    A  mild 
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€legf(^  of  anemin  u  uUen   preK^iit.     Phvsitsl 
the  msjority  of  imtaiiex'*  a  ^Wght  cnlargemeii 
Hhitli  il(H'8  not  piilf^ate.     Exoplilhalmug^  bcyor 
prt'HHJija  of  the  ejeg*  U  not  fouml,  and  von  Stel 
pjgiiB  are  al>K*ut.    The  hnirt's  action  is  elightly 
f'jinlim'  i^ilpiUition  may  be  ^  mn^  of  complais 
chililrcn  are  apt  ta  hu  vfymttiniXy  moist.     The 
mm^  wei*kj*  or  months.     They  usually  di^appea 
pniper  meaenreg  are  instituted,  and  in  girls  whe: 
cstabliehtMK    A  marked  incTease  in  the  severity 
n»iml,  miil  the  development  of  severe  hyperthyroi 
frnm  a  mild  form  is  rare.    The  treatment  is  the 
eam.'-^rest,  quiet  and  removal  fnmi  an  exciting  ol 
tihouid    bo  provided   for.     Tea,  coffee  and  alec 
interdicted,    Tlie  treatment  is  hygienic  and  not 


DISEASEB  OF  OTHER  DUCTLESS 

A  large  number  of  concJitiDiis  which  cannot 
of  the  generally  recognized  disease  h^ve  been  I 
of  fnnetjon  of  Ihe  various  endocrine  or  dnetle&s 
in  moit  of  the&e  in&tances  to  assume  that  the  d: 
tforuil  shu'c  pntbob^gicid  changes  are  either  e 
rceonled  in  an  insutlicient  number  of  eases  to 
between  the  ssyuiptomg  and  the  condition  to  w 
altribut<^(b 

Lesions  of  llic  ])itnilMry  L^lniid  sclfloni  if  ever 
cliildrcii.  'I'mii(ii>  of  this  uhiiid  ny  jn  ii>  iiciLiliIi 
;i  ;:r()ii|)  of  >yini>loin>  known  as  '' l''r<>lili(irs  syii' 
d('lay('(l  scxnal  (Icvcloimicnl,  incrcax'd  suLiJir  to 
associate(l  mental  dnlncss. 

Tumors  of  the  pineal  inland  are  in  rare  in 
preeoeious  sexual  develf)pni('nt ;  tnni«irs  (d'  the  ad 
The  exact  association  of  the  inteireremc  with  th< 
and  the  ])recocious  dcNclopniciit  i-  ditlleult  to  (k 
\\helmin<i:  majority  of  pin<al  tninors  eanse  n 
hecause  ex])erimental  remo\al  of  part  oi-  all  of  1 
does  not  ])rodnce  comparahle  etleds. 

Polyirlaiidnlar  distnrhaiK cs  a  I1V(  tlni:-  tA\o  oi 
Lilands  are  In'ld  accouidahjc  f<ii'  nian\-  ( (•ii<lil  i..ns. 
types  of  infantilism.  'I'his  is  an  atidnpt,  in  tli 
explanation,  to  ascrihe  a  tram  of  .-\  iiijii(.ni>  lo  a  i 
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individiiul  fuiutions  art*  iur;;|.ly  udkiiown.  At  the  prctH*nt  timo  our 
kii()wlc(l<;t*  n*^anliii^  tlu*  iiorniul  fiiiiction  of  thrs4*  glands  and  the  n^HiiltH 
of  thrir  distiirhed  function  is  mt  wry  indrtinitc  that  it  S4M*ms  unsafe 
to  asf-rihe  to  them,  individually  or  ('olle(ti\ely,  an  exact  elinitiil  inipur- 
tanct*.     Ah  yet  this  ha8  not  Un^n  is»ahli>hed. 

The  UMe  in  praetii^e  of  the  various  ^hindular  extracts.  thou«;h  prev- 
ah'iit  and  increasing,  Ims  Un^n  in  our  ex)»cricncc  with  most  unsatis- 
factory results.  It  can,  howe\er,  lie  definitely  stateil  that  their  adniinia- 
tration  hy  mouth  is  frw  from  dan^^iT. 


DISKASK  OF  THK  THYMU8 
STATITS  LYMPHATICU8 

The  term  stjitus  lymphati(*us  is  apiditnl  to  a  very  definite  fmthohi^ical 
condition  which  is  ass4K*iattNl  with  clini(*al  manifestations,  K'ss  constant 
and  not  characteristic.  Tlie  nlation  lN>twiH>n  the  hsions  aii<i  the  sym|>- 
toms  is  little  understtNxl,  and  almost  ntithin^  is  known  of  the  etiol(»<;y 
or  patho«rcnt»*«is.  The  most  striking  i»rt  of  the  lesion  is  the  pn»at 
(*nhir^em4>nt  of  the  thymus  ^land,  with  whith  \»  Umiul  a  hy|XTplasia 
of  the  lymphoid  tissm^s  throu^htuit  the  iNnly.  metre  marktHl  than  is  mhmi 
in  any  other  eondititm  in  childhtMid.  The  two  most  frt*<|uent  symptoms 
are  convulsions  and  attacks  of  asphyxia. 

The  status  Iymf)hatieu8  i«  most  often  se<»n  Ijetwwn  the  sixth  and 
twelfth  months,  l»ut  may  Ih»  met  with  in  diihln'n  of  any  a^e.  Knlar>re- 
nicnt  of  the  thymus  to  a  de^n*****  sutVuient  to  Im»  n»^arde<|  as  inttholo^iitil. 
is  n«it  an  infreipient  <i»ndition.  An  a>s(Niation  Mith  rirkct'*  is  often 
«»l»M'r\c<L  l>ut  it  is  douhtful  whether  this  is  anything  m«»rc  than  a  coin- 
cidence. 

Sinn'  tlic  larirc  tliymus  is  so  im)M>rtant  a  h-.i«»n.  it  i-  dr^iralde  to 
knuw  uh;it  nm\  U*  rcpirde<l  as  normal.  The  nn»'»t  i\ii'ii-i\f  ol.-rr\atM»n?» 
\\\**>\\  \\i\^  jHiiiit  ha\e  iHtn  nm«le  hy  l^>Miird  an«l  \iM»ll.  \\\ut  \\v\*:\u^\ 
tin-  thMnu**  in  ll>.*>  ciins4'«-uti\e  autop**ic^  in  rhiMrni  under  ti\e  years. 
They  found  that  the^eiirht  >ia<  «:rtvt« -t  at  l»irth.  thf  aN»rnire  U-ini; 
'T  L'rani-.  .\ft«T  this  time  the  « hanp'  in  u«i;:ht  ua-  \«r\  -jiirht  for 
th.  jH tI'mI  nf  live  y«iirs.  the  avenii;e  f«»r  the  enlin*  r»*»  ««li^rr\atioii^  Immiii: 
').'•  L'rain-.  \^hich  was  alniut  the  sime  a^  the  aNj-raj*'  f«»r  ea«  h  nf  tin'  y«*jir* 
takt'ii  ••«  |»aratel\.  K\eludin:r  ca^'*.  in  MJiit  li  tin*  Mrjan  \»a*  *•«»  larL'e  a«»  to 
U'  » «»n'.hl«Ted  al»nt»rinal  (  H»  Lrniiii^  or  o\«r).  tlh*  a'traLr*'  \*«'iL'ht  at  hirth 
\*a«  «».."•  LTani*-:  diiriiitr  infanev  and  early  « l»il«lh«»*M|.  I  i:ram«i.  The 
n-Hiili^  nf  tJHM*  nliMTvatmn*.  do  not  «lilTer  e^Mntiallv  fn«ni  th«»'M'  of  Krie<l 
IcU-ii.  v^iiith  ha\e  Uimi  mi  extensi>ely  miM|iioteil.     It  may  then*fore  \h» 


.  139. — Enlarged  Thymus,  Th*^  lungs*  heart,  and  th>Tnus  arr 
The  luiJKs  havi*  Iiwti  turnt^d  bark,  sjhowing  thf  two  lateral  lolx 
lapping  the  hearl ;  thp  e^-nlral  lobe,  nhovep  eovfTs  tht:  Iraehca. 
male  rhild,  nine  niontha  olij,  well  devt^ttjped ;  ill  1^83  than  twent, 
slight  eyanosis,  with  death  from  aaphyxin,  T,  ltl3°  F«  4 
larne  thymus  thert*  were  jiresoiit  the  general  lejuiutiM  uf  the  tt 
&iarked  degree;    lunga  di'eply  eongvsied,  •' 

tion  (Fig,  139).  A  thymus  of  the  size  shown  wvigh 
or  1|  oniK^^s,  In  this  instance  it  was  nearly  as  large  i 
of  Ihe  long.  In  general  appearanee.  the  eiilar^etl  thyi 
vascular  than  nonnal,  but  other  than  hyperplasia,  she 
essential  ehanges,  either  by  gross  or  mitToseopieal  exi 
The  lymph  notles  of  the  tracheohroiK-liial  region  ar 
often  to  the  size  of  small  cherries,  and  are  found  m  grt 


> 
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d^WrWHUrie  rtgion  nmy  k*  fiill  larger,  Pryer^i  p«tchi!i  Mtt  fmy 
prominent^  and  th«  iolitary  follicleB  of  thi!  umAlt  int^titje  appi^mr  like 
niiiMard  ^ta^h  n|Mm  tlu*  folcln  nf  the  niiM-ou*  nH'ititimtir.  ThcuM?  of  the 
rolon  are  alao  very  prominent.  The  lymphoid  tifl^im^  about  the  pharyni 
and  all  ihr  lymph  ntwUigs  of  thi*  bcwly  are  gn^tly  hypcrtrophietl.  The 
Hpleen  U  usually  ejJarged,  with  prominent  ftjllitk^.  lln-rt'  an*  no  other 
I'on^ttant  changeis.  ThoM*  j»n  M*nt  at**  tiKimllv  a*  i  iJiutjiL  drfN'mlirif/  iifHiii 
the  eau9*e  of  dmth. 

Symptomi* — In  very  early  infancy  thia  i^  on*?  tif  the  cxpliii  i  ts  of 
«udden  death  ocTurring  after  isli^ht  cAute^,  and  in  some  cam.-  wuiiuut 
any  apparent  cause.  Death  in  often  attributed  to  overlying,  to  asphyxia 
from  aspiration  of  food,  or  bj  some  otht*r  nmdition  atTirtinif  rwpira- 
tion,  or  infants  are  simply  found  dead  in  thi»ir  rribj*  wirfumt  ivijumce 
of  anything  abnonna)  in  history  or  Bvmptomii. 

KvHi  in  child ri*n  who  live  until  they  anr  f«eveml  monthly  i^mrltniM 
ppverul  yi^rii.  old,  there  may  be  nothing  in  their  eondiUon  to  indicate 
\\w  prrM*iK^»  of  the  «tattn»  lymphatiruii  until  ffumrthing  a<?tite  ooeun. 
Thifc*  may  be  in  the  nature  of  a  slight  aceident,  a  «urgii^]  operatiaii 
of  a  trivial  rharacter,  the  adminisiKt ration  of  an  anentlietiCy  or  ftomc  acute 
diBeaiM%  fretjuently  one  afTecting  the  re«piratory  tract.  The  iymploaii 
associated  with  this  condition  are  frequently  of  a  nervoua  character. 
U3»ually  attaekn  of  convuhiions,  or  tliey  alTtHt  the  respiration,  rauning 
paroi^aiiiB  of  dyjtpnea*  cyanosis,  and  even  asphyiia^  A  frequent  history 
is  somewhat  ac  followft:  A  child  previously  regarded  aa  lK«althy,  often 
well  nouriithc*d  and  pt^rbaps  entirely  breast  fed«  i«  taken  with  con?tiliiaiii 
followed  by  high  fever^  precdling  which  there  may  hafe  been  aooie 
pulmonary  symptoms  suggt^ting  a  cnmniencing  bronchopoeiimonia.  The 
convulsions  recur  at  short  intervaU;  the  temperature  rematni  cteadily 
high ;  the  signs  in  the  lung  are  few  an<l  not  proportionate  to  the  other 
iymptomj»;  and  death  occurs  in  from  twelve  to  thirty^aix  hours  often 
in  convulsions. 

In  other  tiisefl  ccinviilaions  are  aheent  and  the  promtneiil  tjmplom 
is  aaphyria.  which  corner  in  paroxTi^ms  end  may  be  lo  complete  aa  tii 
lead  to  the  sui^pic  ion  of  laryngiml  ob*trurtion.  If  intubation  or  tfmehe- 
ottimy  is  perfornuHl,  no  relief  followa.  The  child  may  die  in  the  ifil 
severe  attack,  which  may  lie  pnTrdrr]  for  a  fi*w  htiurs  by  moderalA* 
dyspnea*  or  may  c^ime  on  almotit  without  warning.  It  is  more  fn*fitieiit 
I  howi»ver,  for  the  first  attache  to  be  lees  severe,  the  child  perhaps  being 

H  fttfOiritated  with  eoine  effort,  aftrr  which  Im*  may  breathe  almiml  as  well 
^^  as  usual.  In  a  few  hours  the  attai*k  of  a^hyxia  is  repeated;  after  eev* 
I  eral  of  these^  each  one  growing  more  eevrrr,  death  occurs.     In  thew 

K  cwaes  the  eletatiuo  of  temperature  is  n«ially  slight  ami  may  be  wanting. 
^B  Symptoiiia  fmilar  lo  tl>e  abote  but  of  less  severitv  and  reeullinf  in 
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rocovory  would  t^ugj^L'st  .4atUi*  lyinpliatiius,  althom 
out  be  establtshed.  fl 

The  cause  of  the  symptoms  h  not  definitely  kn 
has  l>een  ascribed  to  pressure  of  the  large  thymi^ 
trachea*  the  pneumogastric  nerves,  or  the  aurie]ii| 
sure  would  seem  at  times  to  be  a  factor  in  the  prodn 
but  apparently  not  the  chief  one.  Constant  dyspm 
large  thymus,  has  never  in  our  experience  been  p 
seem  that  the  large  thymus  producer  its  symptoms 

There  is  another  group  of  cases,  perhaps  the  lai 
there  are  no  symptoms  distinctly  referable  to  the 
and  yet  this  c-ondition  appears  to  be  the  factor  which 
outcome  of  what  was  apj>areiitly  an  infection  or  an 
moderate  severity.  What  is  seen  here  is  simply  i 
resistance  to  disease.  In  these  cases  it  is  only  the  a 
the  explanation. 

Diagnosis, — The  diagnosis  of  enlarged  thj^raus 
physical  examination,  the  synxploms  l>eing  too  in 
upon.  In  percussing  the  thymus  the  cliild  should 
back  and  the  neck  completely  extended.  In  some 
largement  a  definite  area  of  dulness  can  be  made 
the  sternum.  The  X-ray  is  also  of  distinct  valu 
sometimes  so  marked  especially  to  the  right  as  to  b< 
tunately  in  many,  perhaps  most  of  the  cases,  both 
nosis  give  probable  results  only,  so  that  while  we  m 
tiou  we  can  not  do  more.  Marked  enlargement  o\ 
adenoids  exists  so  frequently  i^-ithout  th3mius  enlar^ 
hardly  be  regarded  as  suggesting  the  condition.  T 
tracrlieobrouehial  or  mesenteric  lymph  nodes  or  oi 
intestine  produces  no  espeeial  symptoms, 

Pro^08is,~W!iile  this  condition  apparently  i 
definite  time  without  producing  any  symptoms,  : 
determines  a  fatal  outcome  of  what  might  otherw 
illness  or  a  trivial  aecident.  It  is  especially  imp 
with  acute  bronehitis  and  bnuiehopneumuiiia,  wit 
sions,  with  the  shock  of  slight  operations,  and  with 
anrstlietirs,  partiriilarly  chloroform.  It  is  oue  o 
explanations  of  unexpected  death  from  sueh  slight 
tory  puncture  or  even  a  hypodermic  injection. 

At  present  no  known  treatment  has  nny  influe 
tion.  There  is  experimental  evidence  that  the  X- 
tion  of  the  thymus  gland;  but  that  it  eures  the 
lymphaticus  in  tlie  human  subject  has  not  yet  been 
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CHAPTER  IV 

DISEASES  OF  THE  BONES  AND  JOISTS 

OSTEOGENESIS  IMPERFECTA 

{OtteopmUh^frotiM-FroffHUat  0«ftum) 

Op  the  etiology  of  this  rare  aiTiH'tion,  little  in  known.  No  ef<piH*ial 
diti^ease  (tin  be  held  responnible  for  it  and  the  condition  \»  not  usually 
hereditary.  It  is  at  times,  however*  found  in  certain  families  asMM-iatiMl 
with  a  peculiar  blue  coloring  of  the  sclerotics,  and  in  such  grcum- 
stances  is  distinctly  henMlitary.  In  afTd'tiHl  families  th<»s4'  childn>n 
with  a  tendency  to  fractures  have  blue  wierotics,  but  not  all  the  chil- 
dren have  this  wi»aknc*ss  of  the  bones.  The  explanatitui  of  the  assinia- 
tion  is  not  clear. 

Despite  the  etiologiml  unct*rtainty  the  pathologi(*al  (hnnges  arc 
characteristic.  They  are  found  only  in  the  Inmcs  but  are  pn»s4'nt  in 
all  the  lK)nes,  those  fornuMl  in  membrane  as  well  as  thost*  fornuHl  fmm 
cartilage.  The  cartilage  its4»lf  is  in  no  way  atTtHt«Ml  so  that  the  growth 
of  the  lH)nes  in  length  is  normal.  The  fornuitinn  of  Inuie,  however, 
both  from  the  (HTiosteum  and  in  the  shaft,  is  greatly  intcrfcnil  with 
on  account  of  deficient  numliers  and  activity  of  the  oste<»l)lasts.  The 
result  is  that  the  Uiny  tralnvulae  are  infrequent  and  small.  Thus  the 
bones  are  thin  and  very  fragile.  No  changi*s  have  Uvn  demonstrated 
in  any  of  the  ductless  glands. 

The  most  striking  fi-atun'  of  the  dis<*as4*  is  the  fragility  of  the 
lH»m»s — the  eas<»  with  whirh  they  uii<li*rg<>  fmrtur«».  This  tak«*s  place 
even  in  intrauterine  life,  so  that  infants  are  at  times  Imrn  with  forty  or 
fifty  fraeturcs  and  with  gn»atly  distort*il  extn*niitii*s  (Fig.  IHM.  The 
majority  of  children  with  ost<*<»genesis  im|HTf(vta  are  l>orn  dead  or  ilie 
shortly  after  birth.  The  Uines  of  the  skull  are  frequently  S4»  slightly 
f(»rmed  that  the  whole  cranium  is  nift  and  of  a  |nin*hment-like  mnsist- 
eiiry  with  widely  separat(*<l  sutures.  As  the  n»>ult  of  the  num<Tous 
intrauterine  fratturt»s.  distinct  shortening  of  the  e\tn*miti«««  may  ha>e 
taken  place.  Thus  there  may  1h*  at  birth  a  <rrtain  similarit\  u*  the 
cimtiguration  of  chtmdrtxiystrophy.  This  shortening  can  aU»  U*  made 
out  by  tbt»  X-ray:  but  <i»nfusion  of  the  two  is  im|M»ssible  ft»r  the  »lensity 
of  the  )Mini*s  is  alirays  gn*atly  dimini>luHl  anti  multi|»le  fra<tures  are  al- 
most always  in  evident*.  .\ny  of  the  iMnies.  inrludinir  the  ribs,  may  l>e 
frartuHNl. 

Those  infants  who  survive  shi»w  a  greater  or  b-<^  inarkeil  fragility 
of  the  l)ones.    Fractun*  sometimes  oixurs  from  onlinary  handling  which 


it  ii  qaitt  impoMihle  to  prevent,  or  in  other  uiitaiiMi  onlj  when  t 
itKMliTiiti*  degR'e  of  furcc  in  a|i|ilinL  i*4iUott8  fornuitiuD  b  nUght  miul 
tilt*  pnHvj<i*  uf  ri-fuiir  of  ltjn;;(rr  diinitiuu  tJuiii  with  thf  imrmal  rhild* 
In  eiceptioiiat  infttamx!d  the  fraiplitj  of  the  houtt  in  only  tiiiuiifr«tiKl 
aft4*r  several  ymr»  m  ttiat  ihi*ns  nmy  be  tto  ituiipieiuti  of  aiiy  trouble  tuitil 
a  tnimhtT  of  fractures  otvitr  ai^  the  n^^iilt  of  vt^ry  littlf  imutiiatttai* 
Following  the  nuuieraiut  fnii'lim*a«  uimI  i\w  ilirtUulty  i*f  luiiiing^  thtn 
ia  ttsuaUjr  greater  or  lem  diorteiitng  and  defonnilT  of  the  boiMii»  It 
may  be  eitreme. 

The  progre^  of  the  dbcaite  variNi  luueh  in  Uw  difTereDt  im#ea;  iu 
ioiiie  cbiklreit  there  ia  no  tendency  to  improvenu^nt ;  in  otiiera,  ninaUy 
in  thoao  in  whith  the  fmgilriy  in  cxniiiiderahly  U^,  there  m^fom  to  be 
improvement  in  tlie  eotulitian  of  the  boiiei*  §o  tliat  aliotit  the  time  of 
puberty,  or  nhortly  after,  fracture*  do  luit  otHrur  except  when  tliert  ta 
the  application  of  unusual  fori^e«  There  i»  no  known  treatment  thai 
influeoc-ea  either  the  m'viiitv  nr  tin*  itmrM^  of  the  dideaaik 
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{ A  ckomirapUma\ 


This  rather  rare  condition,  often  improperly  called  eoofenilal  or 
fetal  ricketa,  ii  the  cauae  of  aonie  of  the  moft  marked  examplea  of 
dwarfii^m  known.  It  wan  nKxigrit2«»d  aa  an  abnormality  by  the  early 
Egyptiann  and  hai  figur^Hl  iu  art  in  imrioaa  ways  aimi?  that  dat^ 
Paintingi  fthow  that  many  of  the  old  court  jeatera  were  of  this  type. 

L Because  of  their  atrikini^  ap|»eanuitie^  thisa  dwarfa  haie  alwayi  exeitod 
much  curicmity  and  interest 
The  cmumm  of  chondrodyntnyphy  are  nnknown;  only  in  rara 
haa  any  heredttarj'  nonnei^tion  lieen  trained.  The  pathnlogicml 
bagina  in  fetal  life  and  ixin^ifrt^  in  a  di«turi»nit»  of  the  normal 
tion  of  primary  cartilage.  It  alTecta  endochondrml  oaatAoitioo  only, 
nerer  intram**mbranoufl  omnification.  Ilitf  flat  bonca,  thtraforai,  aauapc 
entirely.  Hie  vertehrae  an*  only  »1ightly  alfected  while  the  1qQ(  \tmm 
|f  the  extremttica  ituffer  mofrt  but  not  evjually,  though  the  diaturbmnc^ 
V  fymmi^triral.  The  htiuHTi  and  femora  ara  alraoal  alwaya  tbt  aait 
n  of  the  freatoKt  inttfrfert^m^e  with  grtiwtli^     One  of  the  moat  atnldiif 

H      diangea  in  the  aknlt  ta  the  aynontoaia  or  early  osKiffoition  of  the  tnlMuilar 
^m      bona;  thij  b  formed  of  two  partj  of  the  apbtnoid  and  the  iphenotdml 
^1      prDCseaa  of  the  occipital  bone.     Normally  thia  OMiillration  doea  not  tjd» 
pboe  until  adult  life;  in  ehildtrn  with  ehimdnMlyBtfophy  it  often  liegina 
tJi  iifaro.    Thia  pmranta  a  normal  cspnnaioo  at  tha  hia^  ol  the  akull^  and 
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nnd  the  len^Ji  of  the  Ixxlv  rony  l>e  lei^  thuti  tlie  eimimfereiicf*  uf  Uie 

head.    The  epiphy»c«  App«^r  goniewhat  efilarKt?d,  the  atxlutneii  i*  prom* 

incut,  tht*  »kin  of  the  latrenvitie^  is  in  deep 

folds,  the  ioft  parta  seeming  to  be  much  too 

■bundmii  for  the  i¥h*>rteued  Inline  (Fig.  143). 

In  infaiK-y  theHe  diUdreu  are  ofteu  cpiite  fat* 

The  facial  cxpregfiion  is  chanicten^tn ,    Thero 

iis  utfuallj  a  diM.*p  dc^prv^ion  aiul  flattening  at 

the  baae  of  ilte  noae,  with  a  very  marked  prom- 

iueaioe  of  the  forriiead.     The  head  may  tiot 

only  aetos  large,  but  by  nx^atiuremeitt  may  be 

ODe  or  even  two  itiehea  alKive  the  tit)n]ial  aver* 

age.    Alt  erroptH)u«  dia^iiiMiii  of  hydr4M^«|ihmlufl 

ia  often  made  in  the  early  »u^.    Dentition  ia 

alightly  latrr  than  niirmal*  but  not   nninit  m 

than  ii  seen  in  UHiiJerat^.*  riciketti.     ^larkeil  f^ 

laxatiou  of  the  ligamenta  and   rather  feebk 

muNular  jiuwer  ofti»n  delay  walking  until  th«»  thinl  ut  fourth  ye«r. 

If  the  head  id  largt\  the  f(»titani*l  may  not  chji%  till  the  fourth  or  ftftb 

yi*ar.     The  i$a*called  ** trident  hand** 

is  tliaracteriittie.  The  flngera  are  very 

»hort  and  of  nearly  equal  length,  and 

an  angular  aeparatJon  ia  eren  at  the 

aeoood  joint  (Fig.  144). 


fto.  14i.-^!te4a&cTaattme  R^jm  or 
(ftlarii^ 


Flo.  tiJL^-4«  NuaM4U.T  ||«TU#IM>  IllfV, 

'YaA»L  H.  Trrtc4i.  Caow^ 


dwarfa  are  initially  §f»nit*wliflt  autintinnal  in  their  mrntal  i]#-> 
ftlofHiipnt  liat  oanool  be  rlaaM*d  a*  tirfertivea*     Thry  aiv  pjcid-nattiredt 
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Fio.  141, — ScuLi*  IN  Chondrodystrophy .  Showing  Frontal  pRosiixc:«cc  ajto  P*'*' 
NATHfSM,     Girl  six  years  old. 

the  brain,  as  it  grows,  is  thus  crowded  upward  and  forward,  c&tising  iht     j 

great  prominence  of  the  forehend  (Fif 
141).  The  upper  Jaw  appears  very  pnu&- 
inent  on  account  of  the  depression  at  tk 
root  of  the  nose»  ^ 

In  the  long  hones  there  is  a  marlced  in*' 
terference  with  the  nornxal  proltfemtioti  J 
cartilage  cells.     This  interference  txmy  !•«, 
seen  in  all  degrees.    In  some  casec  a  pi'i 
osteal  lamella  pusbes  ita  way  betwecsi  tbti] 
epipltysis  and   diaphysis,  still    fartlier 
i^tricti ng  the  growth  of  the  long  l)onc^ 
bone  formation  beneath  the  periostenia  ^%\ 
on    normally,    the    bones    in    chondnxip- 
trophy  are  thick  aa  well  as  short. 

Symptoms. — The  majority  of  chUdifo 
sulFering   from    this   condition    are   eithrr , 
born  dead  or  die  shortly  after  birUi.    Tho^e  j 
who  survive  are  delicate  during  infancy^  btit 
afterward  may  become  strong  and  hejilthv. 
The  muiit  striking  thing  about  their  appear- 
ance is  the  very  short  legs  and  arms  as  compared  with  the  length  of  th«i 
body.    At  birtli  the  arms  in  many  cases  do  not  reach  to  tlie  waist  line,] 


Fto,  142,  —  Normally  De- 
veloped LuNu  Hones  of  a 
Fbtcq  Compared  with 
THOSE  or  Chondrodys- 
TRuf'HY.      (SpillniaiinJ 
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of  pyogenir  orgniUHius  into  tiio  Hn'tiliiticm.     In  4mjic*«i  ocrurrin^  io  Um 
fiowly  boni  tlie  uicxfit  fnH|ueni  orgaiittqn  is  the  0tFt*{itoccKt*tiitt  9^i  other 

ilimi'M  thi»  g*iiUK'oi*c!ix.  lA*i4st  fn.M|ii*»utly  are  foiirul  tlir  iitiiphyhicocemi  or 
tlt«*  piieumoi-octufi  and  very  rarely  the  iiiflueaza  bacillun.  lu  imidt  caa<» 
ot'c'urring  rl  it  ring  the  fir«t  two  tnonthi  of  life,  the  pt>rtal  of  mi  try  Is 
tlie  umbiliial  torti,  though  iuftH'lion  may  take  plaee  tiirough  the 
Nkiit,  conjunctiva,  genital  tract,  or  the  mouth*  In  tlie  cased  developing 
lat(*r  it  in  often  ditfuult  to  determine  the  point  of  entry,  especially 
when  the  cauf^e  \$  the  gonoeoecu«.  Of  2(»  ca^ea  of  acute  grin<K'OCf"UJ« 
artlirttis  observed  in  the  Bahies'  Ho(«pitaK  only  2  occurring  during  the 
firnt  month  could  be  claitfted  u»  infection*  of  the  newly  bom*  The  amen 
were  ob«4Tved  during  a  hospital  epidemic  of  gonocxK'cuii  vaginttiK,  and 
yet  U»  were  in  male  chililn*n,  in  no  one  uf  whom  waa  there  any  genital 
let^ion,  and  in  only  one  waii  there  conjunctivitia.    Of  the  7  caR*«<  cxTur* 

y^ing  in  girltt.  only  2  had  vaginitii^  The  pt^rtal  of  entry  in  thetie  caiteii 
couhl  not  be  definitely  determined.  We  have  also  observed  ifmlated  vam^ 
of  gunocH>cctifl  arthritin  in  the  cioiirm?  uf  a  gt»n<irtwvuji  pyemia  when  it 

ftWaii  im[XMiiihIe  to  determine  Uie  mode  of  entrance  of  the  organism  into 

'  tlic  circulation. 

Bymptomi,    General  iymptoma  often  precede  the  local  oiie«*    In  the 
moiit  acute  caaei  the  temperature  ta  high  and  widely  fluctuating^  acoooi- 

r paniod  by  other  aymptf>mit  of  a  tenure  infection.     The  ©arlieit  local 

1<a)mpiomB  an^  pain  and  U^ndemeaa,  aoon  followed  by  tiwclltng,  which  may 
develop  quite  rapidly  in  a  aingle  Joint,  or  in  aaftral  joints  nimultatie- 
ou^ly.     In  thitjie  nuperflcially  nituated  there  in  rfflneti  of  the  akin,  ami 

^fluctuation  may  be  evident  in  three  or  four  day«.  In  cm»m  eoining  on 
more  gradually  the  tc*mperature  may  be  only  from  100**  to  102*  F.»  and 

I  auppuration  may  not  occur  for  two  or  three  werk«.    In  the  muat  wTere 

jouMia  titc  progrpHi  ia  rapid,  one  joint  afti^r  another  being  involved,  with 
&ral  jiymptoma  of  pyemia,  aiul  death  may  occur  in  a  week  or  ten  dayi, 
lly  from  iiime  viiireral  inflammation,  pneumoniat  perieanlitiit  or 
ftingitiiL  In  nuch  cmmm  blooi)  cultures  uiiually  iiliow  the  prmeniw  of 
the  organiam  to  which  the  infection  ia  due.  In  the  lam  mt^m  type, 
which  ti  more  oftt^n  neen,  the  nymptoma  may  hut  for  fiTe  or  aii  weeka 

'When  pua  in  not  eTacnated  e^cnatte  l>urrowing  often  Inkes  plaeiu 

In  T0Wnmud*B  collection  of  73  mif>vi^  the  jointa  were  involii^d  in  the 
following  order:  hip.  in  38;  knee,  in  ^7:  fth^iuhler,  in  It;  wrini,  in  5; 
ankle,  in  4;  elbow*  in  4;  amall  jointa,  in  4,  In  threi^- fourth*  of  tbene 
mly  a  ain||le  joint  waa  aHerled.  In  the  S6  gonfieoi^*uii  caM^ 
E^ferred  to  the  localiiation  wa«  an  followi:  ftnger  or  ntetaimrpiai,  in 

^:ro;  ankle,  in  18;  knpr«  in  17;  wrnit,  in  it;  Unt  or  metatanna,  in  10; 
alKinlde^rt  in  ^;  ethnw*  in  6;  Minpum^maxitlary.  in  1;  hip.  in  L  Thi* 
amenge  number  of  jointa  intolfed  wm  4  or  5p  Ibo  largaal  nitinbcr 
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8.    Tlie  toudniry  of  the  gonococcus  infections  to  involvi 
is  striking. 

Diagnosis. — Wlien  seveml  joints  are  involved,  the 
mii^taken  for  arnte  ftrtieiilar  rheumatism,  which,  however 
so  rare  that  it  may  he  ignored.  Bkiod  cultures  are  of  di 
Syphilitic  epiphy.^itis  Te^cnil^les  it  in  the  localized  tende 
ahility;  hut  the  mpid  swelling  and  the  severe  const itu 
are  lacking. 

Treatment. — Cold  applications  or  wet  dressings  ma 
relieving  the  symptoms.  In  some  cases,  most  frequently 
is  the  gonococens,  the  inflammation  BubnideB  without 
infections  due  to  other  ar|2;anisms,  suppuration  almost 
and  early  free  incigion  should  be  made,  followed  by 
joint.  The  results  depend  in  no  small  degree  upon  the 
wlueh  tile  pos  is  evacuated.  In  the  gonoioceus  cases  t] 
plete  recovery.     In  most  of  the  others  the  functions  ai 

The  use  of  vaecinc?8  is  to  be  advised  in  all  these 
results  are  t*een  in  infections  due  to  the  staph ylococciisj 
due  to  the  gonococcus.  In  such  cases,  autogenous  appd 
if  any  advantage  over  stock  vaccines.  Injections  should  I 
five  or  six  days  in  increasing  doses. 


CHBONIC   ARTHRITIS 
f Atrophic  ArthrUvi,  StUVs  Disease) 

Under  the  heading  of  chronic  arthritis  are  prot 
number  of  chronic  joint  alTections  which  as  yet  we  are  ii 
They  all  have  as  a  common  characteristic  a  crippling  * 
on  account  of  primary  changes  of  tlie  bones  or  cartj 
result  of  lesions  of  tlie  synovial  membrane,  capsule,  lig 
articular  structureB  which  may  later  cause  secondarj 
hone  and  cartilage.  As  there  is  no  sharp  line  of  den 
these  conditions  it  is  convenient  to  discuss  them  all  uj 

Etiology.^ — The  frequency  with  which  these  forms 
in  tlie  young  is  very  striking.  They  are  often  seen  i 
three  ytmrs  of  age,  and  the  lii stories  of  those  seen  late 
to  this  period  of  life.  Boys  are  rather  oftener  af 
While  no  hist^^ry  of  infection  may  he  obtained,  in  q 
instances  the  disease  immediately  follows  or  occurs  g 
infectious  diseaie  or  suppurative  process.  Scarlet  f 
particularly  the  former,  are  the  exanthemata  after  w 
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fiUft  fi  moftt  often  neon*  Demtne  hn»  dtftcribeH,  itntl  wc  ftlm>  bmve 
obmcrvinl,  vrry  **<*v«*ro  progr»»ive  artliritm  fuUuwuig  w^nrlet  fever.  The 
'suppumtivf*  prtK-eiA  which  precedes  the*  arthritis  may  ba  miijwbafe  in 
the  body— in  tht'  pleural  cavity,  tiie  botien,  the  mx^moTj  nmml  aiiiiiae% 
the  teeth  or  the  tonsiU.  A  higtory  of  rheujitatiaiii  ti  not  infrcquaiitly 
obtatneil.  It  in  tloubtful  if  at  thiK  age  it  u»  rimlly  true  riicuniatittn,  but 
rather  an  unusually  aeut**  cmiiet  of  tlie  arthritta  with  fever.  Uemopbilia 
with  hemorrhages  into  the  joint  may  be  followed  by  «evere  joint  lesiomi, 
hut  them'  are  quit*?  dintinrt  from  the  eaiuUtiiin  now  mider  conaiderm« 
tion.  Nor  haa  thia  form  uf  arthritia  a  duaa  oonneetiuo  with  qrpbilia  or 
tul>er(*u]oi<ii)(. 

Pathology. — Karly  in  the  diaeaae  and  for  a  eonaiderable  time  the 
joint  8urfa<  e?«  and  the  bunea  are  not  inTolved.  The  leaion  ia  chiefly  in 
the  lynovial  memttrane,  joint  rafitfule,  ligpnieata  and  aurrottnding  atme- 
turci.  The  nyuovial  membrane  ti  tlitekened;  ita  villoua  pmecMee  wm 
hypertro]>hied  and  the  membrane  i«  hy{»<*nmie  and  edcmalmia.  ilftcr  a 
time  it  l)eit)mefi  thiikeue^l  by  the  growth  of  new  tiaane*  The  mam  oondi* 
tion  oeenrs  in  the  cmpnule,  llie  joint  itiielf  may  contain  iutd ;  thia  ia 
uaually  quite  clear.  Ijiter,  the  c^r  '  may  be  aomewhat  eroded  at 
their  edgea  by  the  hyfHTtrophiiil  \i  >e  qmovial  mianbffatie.    Very 

rarely,  and  only  after  many  yeani«  there  may  be  flbrona  or  even  bony 
ankyloiiia.  Exeept  for  this,  the  only  changea  in  the  booea  thenifldvM  aim 
atrophic.    They  id»ow  all  gradm  of  oateo|iorQiia. 

In  a  certain  number  of  inatamn,  ehanp«  in  other  Tlaecra  aie 
loiand.    The  apleen  and  Iv^  be  imtmmi  to  ae?eral 

tifn«  their  normal  aiae,  I  rig  dhisaelairiitie*     Tke 

leaion  ia  merely  hyfufrplania.  Very  rarely,  vitbpui  af  parent  camit 
genera]  amylmd  degcoenilion  of  the  iriacvfA  ia  found. 

Symptoina. — The  oaaet  may  be  aente  with  feircr  and  wilh  inirolfe^ 
ment  of  the  jointa  almoat  minddeni  with  the  fever,  ur  there  may  lie 
fwelUng  and  artii  ular  pain  and  tendamem  with  no  fairer  whatofor^  At 
other  timoi  there  may  be  general  ajfiaplioaM  for  many  weaka  befora  the 
jointo  are  fonnd  to  be  invoirvd*  We  have  aaao  one  boy  who  had  fev«r 
for  nearly  three  monthi  before  the  iiif«lf«Bieiii  of  hia  wiiata,  which 
waa  followed  rapidly  hf  that  of  hia  anklaa  and  kntea.  No  matter  what 
the  mode  of  onaet  the  jointa  naitalty  involved  are,  in  order  of  tmfatmiej, 
tboae  of  the  carfma  and  pbalanf^t  the  WfMa»  aUmwa,  aaUaii  kBaH»  hip 
and  the  eerrkal  apine.  Rarely  other  )ointa  audi  aa  the  itefnoelavlralaff 
and  the  maxillary  are  implicated  in  the  proceaa.  The  articnJar  leaiooa 
are  aanally  aymmetricaU  but  may  differ  in  aeverity  npnn  the  tvm  eidfa. 
The  jointa  are  awollen  and  are  osoderatety  tender  tn  the  toncii ;  on  palpa* 
tion  they  gire  a  aomewhat  doughy  MttaalioiL  Thi-y  frequently  oontaia 
flnid  bat  naitally  not  a  large  anMiant.     The  floid  aiay  diaapfcar  and 
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8.  Tlie  tundeiuy  of  the  goijococeUB  infectious  to  iuvolve  tli^ 
is  striking,  f 

BiagTiosia. — When  sovoral  jointt?  are  involvotl^  the  discf 
mistaken  for  acute  articular  rheumatisDi,  which,  however,  at 
so  rare  that  it  may  be  ignored.  Blood  cultures  are  of  diagr 
Syphilitic  epiphyf^^itis  resembles  it  in  the  localized  tendernc 
flhility;  hut  the  rapid  swelling  and  the  Bevere  constitutioM 
are  lacking.  I 

Treatment. — Old  applications  or  wet  dressings  may  b 
relieving  tlie  symptoms.  In  some  cases,  most  frequently  whe 
is  the  gonococcus,  the  inflammation  suhsidea  without  flnppt 
infections  due  to  other  organisms,  suppuration  almost  invar 
and  early  free  incision  should  be  made,  followed  by  fixa 
joint  The  results  depend  in  no  small  degree  upon  the  pron 
which  the  pus  is  evacuated.  In  tlie  gonot^oceus  cases  there  n 
plete  recovery.     In  most  of  the  others  the  functions  are  ini 

The  use  of  vaccines  is  to  be  advised  in  all  these  cases 
results  are  seen  in  infections  due  to  the  staphylococcus  and 
due  to  the  gouococciis.  In  such  cases,  autogenous  appear  t( 
if  any  advantage  over  stock  vaccines.  Injections  shoidd  be  rej 
five  or  six  days  in  increasing  doses. 


CHRONIC   ARTHRITIS 

f Atrophic  Arthriiw,  Still's  Disease) 

Under  the  heading  of  chronic  arthritis  are  probabT 
number  of  chronic  joint  alTections  which  as  yet  we  are  unable 
They  all  have  as  a  common  characteristic  a  crippling  of  th< 
on  account  of  primary  changes  of  tlie  boucs  or  cartilages 
result  of  lesions  of  the  synovial  membrane,  capsule,  ligamen 
articular  structures  which  may  latter  cause  secondary  cha 
bone  and  cartilage.  As  there  is  no  sharp  line  of  demarcat 
these  condititms  it  is  convenient  to  discuss  them  all  under  c 

Etiology, — The  frequency  with  which  these  forms  of  ar< 
in  the  young  is  very  striking*  They  are  often  seen  in  chi 
til  roe  years  of  age,  and  the  histories  of  those  seen  later  ofte 
to  this  period  of  life.  Boys  are  rather  oftener  affected 
While  no  history  of  infectifui  may  he  obtained,  in  quite  a 
instances  the  disease  immediately  follows  or  occurs  shortly 
infectious  disease  or  suppurative  process.  Scarlet  fever  a 
particularly  the  former,  are  the  exanthemata  after  which  c 
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^^^^Uli  I0  t^Mef^nm^  i^wne  Itam  d^)^  rilmh  iin«l  wr  eIm)  liave 
^V  Diienei],  V4*r)*  M*v<*re  |»|iUgliliffi  arthrttij*  follf>wiiig  Narlet  fever.  The 
H  '  suppurative  profens  which  precedes  tlie  arthritii  nmy  he  itiijwhtTni  its 
H        the  ImhIv — in  Oie  pleural  cmvity,  the  l*  '  ♦'  tcceMory  nasul  umiiei, 

H        the  ieetli  or  the  tonsiU.     A  history  vi  atixm  is  ttot  iufrcqiiilitly 

■  ubtuintMl.  It  in  iloubtful  if  at  this  age  it  is  rvallj  tnia  rheumaiijimt  but 
H  rather  an  unusually  acute  otinet  of  the  arthritis  wtih  fever.  Hemophilia 
H  with  hemorrhages  into  the  joint  may  be  followed  by  severe  joint  hwionu, 
H  but  thet»e  are  <[uite  distinct  from  the  rumlitton  now  under  considerm- 
H  tion.  Nor  has  this  form  of  arthritis  a  duaa  conneciiaii  with  i^yphilis  or 
H        tuberrulosig. 

H  Pathologry^— i*3arly  in  the  disease  and  for  a  cottaidenble  time  Uit 

H       joint  surfiiti^i*  and  I  he  Imnes  arc  not  InvolvrtL    The  l*-  liif^fly  in 

H        the  synovial  membrane*  joint  eapsule,  ligaments  and  sut  ng  strac** 

tuu^.     TIte  tytiovial  memhrano  ii  thickened;  its  villons  proctsaee  ara 

^hvfK•rt^lplJl(M1  nixl  rho  tncmifrane  is  h\  <  and  edetnaUtua.    After  a 

time  it  l>ecome€  thiekeneil  by  tlie  growth  v  tisaiia.    Th^  same  eondi* 

tion  oceurs  in  the  cap«itile.  The  joint  tbielf  may  e«intatn  fluid;  this  la 
usually  quite  clear.  I^ater,  the  c^artiUgn  may  be  aomewbat  eroded  at 
their  e<lgi»s  by  ti»c  hyprtrophied  villi  of  Ui^  iyiiovtal  membrane*  Very 
rarely,  and  only  after  many  yeara,  tbere  may  be  fibroua  or  eveo  bony 
^nkyln^i^.  Kxeept  for  this,  the  only  rhangea  ill  the  bonca  Ihemaelfaa  are 
atrophic.  They  sliow  all  grades  of  osieoporaiia. 
In  a  certain  number  of  instaneea,  changes  in  otlief  visceia  are 
found*  The  spleen  and  lymphatic  glands  may  be  inrrvaned  to  seireral 
times  their  normal  size,  but  they  show  nothing  eharaetert»tic  The 
Iceion  is  merely  hy{»erp1asia*  Tery  rane1y»  witboot  af.pan*nl  caiiWt 
general  rnnyloid  degeneration  of  the  viaeefm  is  found* 
Symptoioa. — The  onset  may  lie  acute  with  fever  and  with  tnvoha- 
ment  of  the  joints  almost  coineidrnt  with  th^i  fenrrt  or  th<?re  may  be 
swelling  and  articular  pain  and  U*ndes«cMi  with  no  fever  wlialavar*  At 
other  times  there  may  be  general  qrm|iitoma  for  many  weeks  before  tbe 
joints  are  found  to  be  ininilved^  We  hafo  seon  one  boy  who  had  fever 
for  nearly  three  months  before  the  tnrolfrment  of  bia  wrifta,  which 
was  followed  rapidly  by  that  of  his  anklra  and  knees.  No  matti??  what 
the  mode  of  onset  the  joints  usually  involved  anr,  in  order  of  freqiMSficy, 
those  of  the  carpus  and  phalanges*  the  wrists,  elbows,  ankks^  knraair  Upa 
and  the  cervicwl  spine,  Hari'Iy  oth4*r  joints  such  as  the  stemor4aftodiar 
and  the  maxillary  aro  implicated  in  the  proceM.    The  articular  laaioiia 

Ears  usually  symmetrical  but  may  differ  in  smrrrity  upnn  Iba  two  side^ 
Vhe  joints  are  swollen  and  are  moderattily  t'^nckT  Ui  the  toorh ;  cm  palfia- 
Hon  tlier  give  a  somewhat  cbugfay  aensation.  IVy  fr^umtty  contain 
fluid  but  Uiually  not  a  largo  amaunt.     The  fluid  may  diaappear  and 
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re-a*riiiiuilatf  rapidly.  Tlie  api^oaranfe  of  the?  fingers  is  V( 
tic,  the  first  interplmlangeal  joint  being  the  one  earliest  am 
affceteiL  The  articular  involvement  canses  flexion  of 
greater  or  less  extent  and  this  deformity  inereaj^es  with 
the  disease.  The  pain  is  not  great^  nor  is  there  tenderne&g 
but  attempts  to  bring  the  joints  into  their  normal  politic 
passive  motion  are  imposi^ihle  both  on  atcoiint  of  pain  ai 
in  the  peri-artkuhir  strnetiires.  The  juinls  are  often  cc 
shiny  skin.  There  may  be  no  fever  whatever,  and  only  the' 
lings.  In  other  eirrnrasianees,  fever  may  be  a  promii 
There  may  he  a  per^iisteji  t  elevation  of  temperature,  a  degrc 
normal  or  for  weeks  there  may  be  dtuly  exacerbations  am 
several  de^ees.  At  times  the  fever  diwippears  and  may* 
months,  but  when  it  has  once  been  a  feaiore  of  the  disei 
to  return.  With  the  febrile  form  of  arthritis  there  is  Xk 
ment  of  the  superfuial  lymphatic  glands,  chiefly  the 
axillary.  The  cervical  glands  nmy  also  be  involved  and  n< 
the  epitroeh tears.  The  spleen  is  often  enlarged  and 
also.  There  may  l*e  alhuniinuria  and  casts  in  the  uri 
forms  of  chronic  arthritis  tlie  general  condition  of  the 
There  is  usually  a  moderate  degree  of  secotjdary  anemia 
marked  in  the  febrile  form.  To  the  form  of  arthritis  i 
enlargement  of  the  spleen  and  lymphatic  glands,  the  nan 
ease"  is  frequently  applied. 

An  examination  with  the  X-ray  shows  a  thickoninj 
articular  structures,  often  distention  of  the  joint,  and 
less  degree  of  osteoporosis.     No  osteophytes  can  be  dcmc 

There  is  a  great  difference  in  the  rapidity  with  whicli 
the  joints  orcors.  In  one  case  as  much  damage  may  be  c 
weeks  as  occurs  in  years  in  another.  Eventually  motion  ii 
ties  may  he  nearly  impossible  with  the  joints  fixed  in 
extreme  deformity. 

The  eonrse  is  usually  progressive  from  bad  to  worse,  i 
becomes  greater  and  greater  though  the  general  health 
fair.  Death,  in  such  circumstances,  is  due  to  some 
disease,  very  rarely  to  amyloid  degeneration  of  the  vis 
cause  of  the  disease  can  be  removed,  the  prognosis  is  gi 
further  deformity  is  conceroed.  Even  when  no  cause  can 
arrest  of  the  disease  may  occur,  and  at  times  recovery  is  aln 
but  this  result  is  so  rare  as  hardly  to  be  expected. 

Treatment* — This  should  always  inchuJe  a  careful  se^ 
thing  that  might  act  as  an  etiological  factor.  Especially 
processes  in  the  tonsils,  in  the  accessory  sinuses  and  in 
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ik»ught.     Uii]i*!<i4  ili<t  vAiiite  can  Iw  mnorod,  trratnient  is  merely  {MUia* 
live,     The  patietit  slKtuKl  Imj  ]>b<tHl  uiJilt.T  llir  U^t  hygicJiic  comlitious 
LWith  ftn  inucli  life  out  of  cloor^  a&  jxi^ible.     AppttratuM  shotild  iiot  b« 
warn  eatc^pt  to  prevent  d^tforiuity  and  tu  a«aU(t  iti  walking. 
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The  fbronie  fr^rin^  <}f  tul}ert*ulnnti  bone  (]ijAeaj>e«  on  aeeount  of  their 
itiBidiotiR  onset  ami  the  freqtieney  with  whirh  they  t^imulate  other  dii*- 

'  eases,  more  frrtjumtly  full,  in  the  i^rty  »tagt*  at  h*a»tt  into  the  hands^  of 
the  phvMieian  than  into  tho^e  of  the  general  or  orthopedte  fiirgeon.  All 
that  will  W  attenipt«jil  in  thii;  chapter  will  be  to  oittltne  in  a  general 
way  the  nio8t  important  fornix — viz.,  dim^a«e  of  iha  vertrf>rae,  hip,  and 
knee— dwelling  particularly  upon  the  early  aymptoma  and  diagnoeiiiu 
For  their  fuller  disetitit^ion,  partieularly  a»  to  the  detii  '  '  ^n^itment. 
tlie  reader  is  referred  to  tejtt-books  cm  general  or  oi  stirgen 

I'he  mu^e»  are  the  same,  and  the  leaione  are  very  iimilar  in  all  forma, 
and  will  therefore  be  connideriHl  together. 

Etiology. — The  age  at  wlueh  tulH^reulo<ii«  of  the  boDca  moit  fre- 
quently begins,  ]«  from  the  third  to  the  eighth  yt*mr,  it  being  ooniparm* 
tively  rare  before  the  end  of  the  aecond  year*  The  aexca  are  affected 
with  alH)ut  f*tpml  frinpieney,  TnberciiloQi  tiotie  dta(iU4«  may  fKrttr  in  a 
child  who  haa  previously  l>een  in  apparent  healthy  but  more  often  in  one 

'Who  haa  been  reduced  by  aome  previoua  illmrtu,  cqioeiaUy  one  of  Uie  infet^ 

Ftiotia  diaeaaea ;  of  these,  it  moat  frequently  foUovi  mtadea  and  whooping- 
cough.  Of  aeTenty-oiia  ciaea  in  children  inveattgitin]  by  Park  and 
Krumwiede,  or  <  *'  '  '  '  i.  the  baciUlii  wia  of  the  hctfluui  type 
in  sixtyH^ight  an'^  uree  initancea. 

A  family  hintory  of  tuberrtiloitia  ia  prvaent  in  a  larga  nttrabrr,  hot 
by  no  meanfi  in  a  majority,  of  the  caaea.  Lika  tubcfenluaia  ol  tbe  cer> 
vi(til  gland»»  it  ia  rarely  preceded  by  othor  tnbcrcviloQi  ptooaaiM,  al- 
though it  may  lie  followed  by  them.  It  UfnaUy  appeara  at  an  eiampl« 
of  prtmary  infet^tion ;  but  it  in  quite  impoMffilile  that  aorh  alioald  artually 
be  tbo  caae.  There  ha^  previounly  been  a  latent  focoa  of  tuben?nlcaia 
elsewhere  in  the  body.  In  many  eaaea  dia«aae  of  the  bronehiml  ghmda 
ha*  Iwvn  deniom«trat«il  by  antopay.  tnfertkn  from  the«a  or  frum  nthi*- 
tubereulouD  l^mph  glanda  ia  the  moal  fraiitient  point  of  oriinn  of  infi^ 
tion  in  cawa  of  bona  diaeaat. 

Traomatiim  it  often  an  excitinf  cnnae,  and  it  may  ilet«rmiM  tlie 

Mte  of  the  diaeaae. 

Letiona. — The  tuberenloua  joint  diaraiPi  nf  ehildhocid  at^  aa  a  rulr« 
aeeondary  to  diaeaae  of  the  bonea,    Uip^jotnt  diaanaa  uamUy  b^gjna  in 
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the  liead  uf  the  femur,  and  kuee-joiiit  ilit^easc  in  one  o^ 
aiiklivjoint  dUmse  in  the  lower  epiphysis  of  tho  tibia,  et 

The  frequency  with  whirh  disease  is  seen  in  the  dilferer 
ghowii  by  the  fonowiuf^  table*  which  gives  the  number  of 
form  applying  for  tretitnieut  at  the  Hospital  for  Ruptured 
New  York,  dviring  ten  years: 

Spine ,   2,145  coses,  or  37,1 


Hip 

Knee 

Ankle  or  tarsus. 

Elbow 

Wmt. ,. 

Shoukier 


1,937 

1,222 

255 

71 

50 

24 


i 


Total..... 6J04 

The  character  of  the  bone  disease  upon  whitli  ehron 
depends  is  generally  a  primary  ostitis,  whidi  affeet^  tl 
tremities  of  the  long  bones,  usually  beginning  near  the  ep 
in  the  sliort  bones  it  is  a  central  ostitis.    The  stages  in  t| 
congestion,  swelling,  and  cell  infiltration,  followed  by  | 
frequently    by   softening   and    suppuration.     In    the   ear 
bone  is  slightly  enlarged,  and  on  section  one  or  more  yel 
disease  are  seen*     The  disease  may  be  arrest  ted  in  this  si 
tion  of  the  inflammatory  products  taking  place ;  or  it  may! 
there  is  a  more  or  less  extensive  breaking  down  or  disiiit<^ 
affected  hone.    As  the  diseas^e  extends  there  are  involved  tl 
the  articular  cartilage,  and  finally  the  joint  itself.    Abscea 
the  joint  or  in  the  soft  parts  surrounding  the  hone.    The  p 
analogous  to  tuberculous  disease  of  the  lung.     As  the  dii 
ligamentous  attachments  are  loosened,  and  displacement 
occurs  with  the  production  of  deformity,  due  partly  to  ■ 
traction  and  partly  to  the  wciglit  of  the  body.    The  infla 
ess,  with  iU   resulting  disintegration,  generally  goes  oi 
point,  where  it  is  arrested.     Gradually  the  broken-down  i 
is  separated  and  tlirown  off  in  ,«inall  particles  in  the  dii 
reparative  process  begins,  with  the  formation  of  healthy 
joint  structures  have  hetui  destroyed,  cnre  takes  place  by  I 
Sometimes  the  disease  finds  its  way  to  the  surface  without 
joint;  at  other  times  the  disease  may  be  arrested,  and  it 
come  encapsulated  within  the  bone.     Inflammation  of 
occur  by  a  gradual  extension  of  the  inflammatory  proc 
den  perforation  of  the  articular  lamella.     As  a  result  o1 
ease,  all  the  joint  structures  may  be  affected — the  syn 


Itgimastiiy  artirular  c^artiliij^e^,  and  the  eellulir  Umxw  Mimiandiiig  tlio 
j(»iiit  Tl»«  priKTsiS  of  clisiiiU^gration  a«d  iJmt  ut  rt  jiair  arc  IjoIIi  vcn* 
rhroiiiir  and  mea*^uri*d  by  nionth<i  or  years*  The  entin)  ronrw  of  Ihi* 
disease  is  from  one  to  tea  y«*arK,  thn*e  yi'ar*  bating  abcmt  the  averajafe  dufa- 
tion.  Ill  tile  great  proportion  of  ca»eg  but  one  joint  ia  invoked,  although 
it  is  not  infrequent  in  hoi$pitala  to  0c«  two,  three,  and  worngtimw  four  of 
the  large  joints  afTectHl  in  the  aame  patient 

Secondary  Legions. — ^Abaeeeaeia  form  in  a  coniiderablo  proportioo  of 
the  ea«eg,  and  often  burroir  a  long  di^tanee  before  they  reach  the  aarfao!. 
Amyloid  degeneration  of  the  liver,  spleen,  and  kidney,  and  eometimca  of 
the  intei^tines^  occnra  as  the  result  of  tlic  prolongrtl  iuppuralion,  chiefly 
in  connection  with  difiea»e  of  the  hip  or  apine,  oecaaionally  with  that  of 
the  knee.  General  or  localized  tubemiloais,  particnlarly  tuherfuloua 
menljigitia^  niay  develop  at  any  time  and  prove  fatal. 


P 


Caries  0/  ihe  Spin^—FotrM  /Imoae 

Tills  conniirta  in  a  tnhercnlotii  inflammation  of  the  bodiea  of  the  iwr> 
tebrae,  usually  beginning  in  the  central  portion  and  extending  to  the 
periofiteum,  ligamcntii»  cartilages^,  and,  in  fart,  to  all  the  conligiioiia 
struct  urea.  Seeondarily  it  involvea  the  membraMa  of  the  cord,  the 
rootg  of  the  spinal  nervee^  and  even  the  cord  iti^lf.  The  miiaber  of  frr* 
tcbrae  ui»ually  afTiH^tcH!  ia  from  two  to  five.  Tfie  gmaa  appeatmoee  of  the 
legion  in  a  well-marked  caae  ia  abown  in  the  acoompanying  mt  (Pig* 
146).  After  the  bodice  of  the  vertebtaa  have  bacooie  e«»fkQ«d  and  par- 
tially brokeii  down  by  diaeaae,  the  preaanre  fron  the  aaperuieuiiheiil 
weight  of  the  body  caui^e  thrm  to  fall  together  and  prodiM^ee  a  bark- 
ward  displacement  of  the  apinoua  preceime»  giving  riae  to  the  deformity 
known  as  kyphosia^  which  in  ita  exirena  form  ia  popabrly  IcnowB  mn 
'OiunchbacJt/' 

Any  part  of  the  v^iebral  oohumi  saay  be  affectad;  bni  the  diaeaae 
ia  moet  frequent  in  the  doraal  fifioQ,  ai  ihown  by  the  followfaif  ilatMica 
from  the  Ho^pttal  for  Ruptured  and  Crippled:  €H  8»t43  caaea»  7$.^ 
1HT  wni  afTec^ted  the  doncal  regiitn,  15.3  per  cent  the  Ittmbar  ngioQT 
and  1J?.2  per  cent  the  cervical  regioEi, 

Symptoma, — ^The  onaet  ia  gradnal,  often  imMam$^  and  the  early 
aymptoma  are  frtqaeiitlj  overlooked  or  iitkipter|gelad.  The  aaa  nay 
go  on  for  weeki  oe  even  monthi  hefafw  the  troe  aataxe  of  the  diaeaae 
ia  reoQgaiaed*  whidi  ia  often  not  nntil  deformity  haa  occttrred.  In 
nearly  all  caaea,  hoirever,  the  early  ayn^lonaa  are  eatfldcntly  ehametar- 
iatic  to  enable  a  earefnl  ohaerver  In  iradci*  a  dtajrnoeta  before  flie  itaipe 
of  deformity. 

The  moat  oooatant  early  pyniptomi  are:    O  )   \>Aim  caiml  liy  the 
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irritation  of  the  iiurve  roots  aod  referred  to  various  parts  of  tke  ^ 
following  the  distrilixition  of  the  spinal  nerves;  (2)  rigidity  o(  Ifac 
spine  from  muscular  spasm,  this  being  an  attempt  to  prerent  motm 
at  the  seat  of  disease;  and  (3)  the  assumption  of  various  poetumoil- 
culated  to  relieve  pressure  upon  the  diseased  vertebral  bodies,  Smt- 
times  the  first  symptoms  are  those  of  pressure-paralysis;  at  others  thfj 
are  the  local  signs  of  ahseess.  In  addition  to  the  local  symptoms  tua- 
tiooed,  there  is  usually  disturhed  sleep,  often  accompanied  bj  nioaiuiij^. 

Ceri'iml  Disease, — The   pains  are  oftr: 
felt  above  the  point  of  disease,  frei|uentlj  ii 
the  form  of  oecipital  neuralgia;  somf^iim^ 
they  are  referred  to  the  front  or  the  «<k  tif 
the  neck-    They  may  be  so  frequent  and  m 
severe  that  the  face  assumes  a  constani  a-     | 
pression   of  anxiety   or   distress.      In  othrr 
cases  pain  is  excited  only  by  an  attempt  &: 
movement.     The  muscular  sipasm  most  fre- 
quently takes  the  form  of  slig^ht  torticMlI:*. 
sometimes  of  slight  opisthotonus*;  sotuciiiurs 
there  is  simply  a  fixation  of  the  head  by  a 
tonic  spasm  of  all  the  muscles  of  the  nidi; 
both  active  and  passive  motion  is  rea^istt^,  J 
and  any  movement  may  be  so  painful  tlutfl 
the  child  involuntarily  steadies  his  bead  with  " 
his  hands.    These  symptoms  come  on  gratl- 
ually  and  are  persistent.    Sometimes  thev  are     , 
overlooked,  and  the  first  thing  to  attract  «t- 
tention  is  a  progressive  weakness  in  the  lomsr 
extremities,  which  proves  to  be  the  beginning 
of  paraplegia.    Occasionally  the  first  marktsl 
symptoms  are  those  due  to  the  formation  of  a 
retropharyngeal  or  a  retro-es4:)phageal  absoesp^j 
The  deformity  from  cervical  disease  de- 
velops much  later  than  when  the  disease  »« 
located  elsewhere,    I'sually  the  neck  appears  broadened  or  thickened  m 
a  nearly  uniform  way,  and  often  tJie  head  seems  to  have  settled  down- 
ward upon  the  shoulders.     In  the  lower  cervical  region  a  kyphosis  is  not 
infrequent;  but  in  the  middle  and  upper  regions  there  is  more  often  an 
anterior  prominence,  whicli  niny  be  felt  in  the  posterior  wall  of  thi' 
pharynx. 

Dorsal  Disease, — The  referred  pains  are  now  below  the  seat  of  dis- 
ease,  and  take  the  form  of  intercostal  neuralgia  or  pain  in  the  eptgis- 
trium  or  the  abdomen.    They  are  often  ascribed  to  cold,  malaria,  indi* 


Fia,  140. — Pott'b  DissAsfc  of 
TffB  Upper  DoKaAL  Re- 
oiON.  A  vertical  section 
of  the  ipine,  ahowing  di&- 
intPKration  of  the  l>odi(^ 
of  the  vertebrae  and  en- 
cr<^^)arhment  upon  the  flpi- 
nal  eaiukl.  (From  a  patient 
dying  m  the  Hospital  for 
Ruptured   and    Crippled,) 
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gv^tton,  Of  worms*  lliere  is  a  disposition  to  aMiiitue  tin?  prone  [Ki^ition 
while  slff'ping,  and  aluo  U>  lunii  m  r«kf«D  a  t  Itair  or  the  lii]i  of  the  liur^i*. 
The  chihl  walkfi  carefully^  holding  the  spine  erei*t  and  Vf^ry  utifT,  and 
exhibits  great  caution  in  getting  into  or  out  of  Itcd,  or  in  rising  from  a 
reeunitient  im^ition*  In  the  beginning  tlit*re  may  be  a  nlight  lordoni^  ur 
fon^'urd  curve  at  the  seat  of  dii'^atfe,  instead  of  tho  usual  kyphosis  t>r 
bai'kward  pnijei-tion^  but  the  hitter  MK)n  iakm  it«  phu^^  aiid  with  it  h 

^aeen  the  eompen^tory  lnrdo««iB  in  the  lumtiar  region* 

^i,uwhar  PUmst, — The  first  symptoms  here  are  often  ]iain  and  lanu»- 
ly  referred  to  one  of  the  lower  extremitied.  This  frequently  leadi  to 
the  suspicion  that  the  hip  is  the  si'4it  of  dis<*a4ie*  In  addition  to  the. 
kmaness  there  may  be  a  tilting  of  tJie  pei%n8  to  one  side,  and  gamgtiiiiwi 
quite  a  distinct  lateral  curvature  of  the  spine^  Iteferred  ijains  aie  not 
so  frf*quent  nor  so  m^vrre  an  when  the  upiH-r  imrt  of  the  spiiw*  iJi  alTecied; 
they  may  be  felt  in  the  groin,  in  the  luint  in  tlie  titigh,  in  the  buttock,  tir 
in  the  liyiK>g:iKtrium,  The  gait  and  attitude  arc  very  clmnt  ^  -  *:  : 
Throwing  the  shtiuldcTui  well  back*  the  patient  walks  stifliv.  ss 
sU*i>s,  holding  the  spintf  with  the  greatent  care.    Uf»  rtm»  fmtu  tbi. 

awkwardly  and  with  dilficulty.    Defunnity  is  not  usually  ao  laar' 

nwrked  as  when  the  disease  is  dorsal^  and  often  before*  it  is  vi- 
are  syntptciUiii  due  to  th«  foniiation  of  paoM  ah«c««»**hiiiiiq3MK.  lleJiiiiQ 
of  one  thigh,  and  a  tuninr  deep  in  the  iUae  fo^ia  or  at  the  tipficf  antl 
ianer  aspett  of  tht*  thigh:  in  lM»th  kHTttion,-*  it  haui  ofti*n  been  tBittakcn 
(or  hernia. 

rhysiail  EsamtNo')  ^'^a       W  ^. '.^r  :iji;v    •'[    •    ^  ■     .,,.,'■,-     ,   , 

'  preaent,  the  child  jthouM  ;.<■  .-tMp|H-il  and  ^jimimmm  '.  ,,  ■  ^  >...:,,  .  ■ 
araination.  the  purpc»se  of  which  fthould  be  to  detenitin«»  fir^t^  the 
existence  of  any  df^furmtty ;  secondly*  tho  mobility  of  tim  iptiie;  thinlly, 
the  presence  of  any  sett>ndar]r  lesiooi,  smh  as  abafyww  dr  paralysia. 
llie  mobility  of  the  sfiine  is  beat  deti*n&ijifid  by  studying  th4f  attitucle, 
gait,  and  posture  of  the  child*  and  lh«  vumner  ol  floopuii;  or  ming 
fmm  the  ll(N>r*  The  gait  has  already  \mm  dmcnbcd  with  lh«  i^nnploiitti 
ol  lumbar  disease.  Am  it  hftt  been  aptly  ptti»  ^'the  i!hild  walks  with  hU 
kgi,  but  not  with  his  back.'*  In  slo«tpij|g»  the  same  dtaioelijiatiaQ  lo 
b^id  or  move  the  spin4»  it  men*  It  is  afteo  impoasiMe  lo  tuduci!  tha  ehild 
to  stoop  at  all«  and  when  be  diies  so,  to  pick  up  somig  tibjei'i^  there  b 
aenta  flaxiou  at  ih^  kivce  and  hip,  bnl  as  lit  tit  boidiaf  of  ibo  fpirn  as 
ptMsibb,  In  rising  fnim  tlie  recumbent  position  the  aame  tht^g  is  sees. 
The  pQsturif  ami  attitude  of  tlti!  child  will  be  mmlilied  bj  tbe  posittiiii 
of  the  disraae^  and  sfunevhat  by  the  n  ^f  the  pnM:t*««  at  Uie  t 

howerer*  by  oomparing  the  iiieiriiii<  ned  to  with  those 

healthy  child,  the  great  diffcnfnre  wilt  at  onre  be  apparent.  If  the 
ffyniploiiis  potal  to  cenrkal  dboaeo«  a  digital  c&t*'**^*^"'^  ^f  tlie  pfaaryia 
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for  deformity  or  abscess  should  be  iita(U\  luid  I  he  ext| 
be  examined  for  paralysis.     If  the  disease  is  in  the  1 

deep  palpation  of  the  iliac  fossa  should  be  made  to  di 
alj^cess,  and  the  passive  movements  of  the  thigh  shoul 
tested  to  determine  whether  there  is  any  resistance  to  exb) 
this  often  being  present  before  the  pi^oas  timior,  Hi 
clearly  the  lameness  may  be  at  the  hip,  it  should  be  r«t 
this  often  residts  from  disease  of  the  lumbar  spine.  If  the 
and  freely  movalde  except  in  extension,  tlie  symptoms  as 
resnlt  of  psoas  irritation,  for  in  hip-joint  disease  the  otj 
of  the  joint  are  also  resisted,  | 

The  deformity  of  Pott's  disease  is  often  spoken  of  as  ^ 
vature  of  the  spine.  While  this  is  a  true  description  ofj 
an  advanced  stage,  there  is  often  in  the  early  stage  only  a| 
Later  a  slight  knuckle  is  seen  from  the  unnatural  projecfi 
spinons  process.  This  deformity  may  increase  and  ixnally] 
six  vertebrae*  It  is  usually  greatest  in  the  upper  dorsal  rq 
prominence,  which  does  not  disappear  on  suspending  1( 
always  suspicious.  I 

Tenderness  upon  pressure  over  the  spinous  processesi 
sensitiveness  to  heat  and  cold  are  rarely  present.  Pain  il 
be  produced  by  downward  pressure  upon  the  head  or  shi 
axis  of  the  spine.  This  symptom  is  not  necessary  for  dial 
attempt  to  elicit  it  is  strongly  condenuied  by  Gibney,  ' 
serious  harm  follow  such  a  test. 

Caurm  of  the  Disease. — ^C'aries  of  the  spine  is  a  very  <j 
its  course  being  measured  by  months  or  years,  but  maii 
chronic  diseases,  by  peri^Hls  of  remission  and  exacerbation 
bation  may  follow  traumatism,  and  is  often  act^^mpanied  t 
tion  of  an  abscess.  After  the  disease  has  lasted  from  one  \ 
the  destructive  inflammation  usually  ceases  and  repair  1 
being  finally  effected  by  a  process  of  consolidation  of  1 
of  the  diseased  vertebrae,  aud  the  production  of  ankylosig. 
easily  excited  by  tranniatism.  by  improper  treatment,  i 
tinning  the  use  of  mechanical  supj)orts  before  the  dig 
arrested.  ( 

Abscesses^ — The  frequency  with  which  abscesses  occur  I 
what  upon  the  treatment.  Townsend  states  that  of  ^S0>\ 
was  present  in  twenty  per  cent.  They  are  rarely  seen 
three  or  four  months  from  the  l>egiiinirig  of  symptom.s^ 
belong  to  the  second  year  of  the  disease.  They  sometim 
acute  symptoms,  but  more  frequently  they  appeiir  as 
abscesses.     Those  connected  with  cervical  disease  are  retro] 
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lageiiU  (»r  tln\v  may  nfH'u  extfriially,  mually  jujit  •l>ove  tlio 
I  front  of  the  HkTtioiuai^Wtil  iniitkle.  ThoH*  with  iltH^nuK'  of 
the  lower  cervical  and  upper  doraal  vert^rhrae  are  apt  to  burniw  alonje 
the  8pitie*  ap|>eanu;7  iu  tho  lumbar  rogion ;  rarely  they  niay  rapture 
mto  the  iwipliagus  ur  the  phniral  t-a^ity.  Tho«?  witli  i]iM*am*  of  tlw 
lower  dorsal  or  lumbar  vertebrae  may  open  joitt  aiiove  the  tliae  ereni 
fMiHtoriorly,  or  burrow  anteriorly  between  the  abdominal  muirle*,  but 
the  UHual  course  is  for  them  to  foUow  tlia  pmia^  muacle,  appearing  in 
the  groin  junt  above  Poupart^a  ligament  or  at  the  upper  and  inner 
a8pe<*t  of  the  thigh. 

ParalvHiA  oceura  in  about  one-half  the  caaca  in  which  the  diieaae 
affects  the  lower  een^ieal  and  upper  domal  vertebrae,  but  it  ia  rarv  when 
the  i]tsotis4M!{  Ih4om' the  middle  dor*«al  region  (stee  romprcsMir         ' 

Prognoiia. — The  actual  mortality  of  PottV  dtM^o^e  i*  ditla    .  , 

ao  many  of  the  c^onaequenc^ca  of  the  dij*«'a*e  Ufing  retnoU*  and  not  fully 

reiiated  imtii  adult  life  in  reaeheiL  Ilia  gsiaral  mortality  fmm  all 
uaej  i»  from  ten  to  twenty  per  cent,  Tba  mnm§  of  death  are  cxlwui- 
tion  from  prolonged  i«uppuration«  amyloid  dq{«iieration,  royelttia»  gen< 
rral  tulMTculcijfiR.  and  tulK^rculou«  meningitia.  SoiMMi  death  oecaaion* 
ally  ixHursn  from  prei^surt*  u|H>n  the  I't^rd  in  the  upp^  t?erviral  region. 
or  from  the  pressure  etfecta  of  abt^ixi^eis  in  the  poatertor  pharynx  or  in 
tlie  p^uiterior  mtHliaHtrnum. 

The  prognosis  as^  to  the  amount  of  permammt  defonnity  will  depend 
upcm  the  m-ui  of  the  di«eaae,  the  time  at  which  tnmtnient  ii  begun,  an«l 
upon  the  thoroughneas  with  which  it  i^  carried  out.  llie  beat  reaulti  aj 
to  defonnity  are  obtained  when  the  dtKeaae  in  beluw  Ihe  middle  donial 
region.  With  improved  methods  of  tremtment  bi^giui  early*  a  large 
number  of  thesie  (latient^t  re<iiver  with  an  iiiaigniflcant  amooiii  of  (le^ 
formity,  and  mma  with  none  wliaterer, 

Siagnotit.^ — The  apinal  defnrmitj  raaolttng  from  Poll*a  diaMaa  majr 
In*  itrnfoundtf]  with  raehitic  kyphoiii»  or  with  n>tary  lateral  rur^atunr, 
Kachitie  curvatures  arc  usually  aeen  in  children  untier  eightean  mcfT^t^'* 
of  age,  a  time  when  Pott's  diaeaae  ta  rare ;  Utere  art^  othef  fAgOB  of  n* 
present,  and  instead  of  rigidity  th^e  ia  usually  undue  mobility  of  tJi«* 
Wltat  is  true  of  ricketa  may  be  aaid  of  alt  curratun*a  dr|trnditig 
malnutrition.  In  young  chil<lrr%  aqieeiallyt  the  tubertulin  tevt  ta 
of  conaiderable  aaaiatamtf  in  diagiMiaia. 

Rotary  kteral  rurvature  ia  aeen  about  puberty,  rarely  in  young  rhtl- 
drrn  except  in  connection  with  rirkria,  A  slight  laterwl  deviation  of  the 
ainne,  aometimea  ae«*n  in  tliie  early  atagaa  of  carten,  may  roaembW  a  ims« 
of  incipient  rotary  eurvatum.  The  latter  ia  nut  atten4led  by  (latJi  iir 
rigidity,  and  ia  moat  frMiDant  in  young  girb  fmm  etetrn  to  fourteen 
yean  of  aga. 
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Other  abenMKS  nar  be  mtfUken  for  tho^  • 
oiric*.     Tltti  di^tilty  is  Itkdj  to  exist  in  tbe  c 
Itltle  Bpiiial  d^fonnitj.    These  alji6ce£§G&  are  nio^t 
tmm  or  in  tbe  lumbar  regiotw  and  maj  be  due  to 
peDdkitis.    The  latter  are  more  acute  tlian  those 
diieaae  and  usually  acttHnpanied  by  fpver.    Tumors  of 
of  tbe  §pinal  cord  may  give  rue  to  symptoms  almost  i^ 
resulting  from  eompre^ion  myeiitia  doe  to  Pott's 
thc^se  are  rare  (ride  Tumors  of  the  Cord), 

Treatment. — The  treatment  of  Pott's  disease  is 
local,  and  neither  should  \yc  neglected.     Tbe  con^itut 
should  be  i»imilar  to  that  employed  in  other  forms  of      _ 
local  treatment  belongs  to  the  domain  of  orthopedic  s4 


AriituUr  Ostitis  af  the  Hip — Hip^mnt  Dk 

In  early  childhood  thi^  generally  begins  as  a  ehronii 
head  of  the  femur,  starting  near  the  epiphyseal  line.  | 
and  oftener  in  older  children,  it  begins  in  tlie  aeetabulq 
ologital  process,  as  well  as  the  clinical  history,  is  general 
^^naiating  of  thrt-e  stages.  In  the  first  stage — that  of  o.stij 
are  limit*-Hj  to  the  bone;  in  the  second  stage — that  of  ax 
joint  Htnutures  are  involved,  and  in  this  stage  suppi 
occurs;  in  tlie  third  stage  there  is  breaking  down  anc 
tlif  head  aud  sometimes  of  the  neck  of  the  femur,  whiei 
tiun  of  the  ligaments,  leads  to  marked  displaeemcnt  of, 
myHcuIar  contraction.  The  disiease  may  be  arrested  in 
the  set-ond  ntage,  or  it  may  eoiitinne  through  all  three  ) 

Symptoms. — Clinically,  the  usual  duration  of  the  first 
or  UixiJ  rimnths;  it  nuiy  hist  only  for  a  few  weeks,  it  may  e 
or  tliree  years,  and  the  disease  may  be  arrested  in  tliis  sta^ 
is  usually  very  gradual,  and  the  symptoms  are  often  consii 
imfwirtance  wiitil  they  hnve  continued  for  some  weeks.  ^ 
first  tiling  ooticerl  is  sliglit  lanicjiciis,  doe  to  stilTuess  ofl 
the  beginning  this  may  be  seen  only  in  the  morning,  wear 
llie  i\^y.     It  may  he  a^'f-tuupjinied  by  some  tenderness  aboi 
a  disinclination  to  walk.     A  little  later  the  child  comp 
which  is  most  frequently  referred  to  tbe  front  of  the  kue 
aspect  of  the  tlii^h,  but  only  in  rare  cases  to  tlic  hip  itself, 
at  Jirst,  but  gradually  increases  in  frequency  and  severity,  j 
are  added   the  "starting  pains"   at   ni^ht,  which   are  out 
characteristic  features  of  early  hip  disease.    These  pains  ar 
a  sutldro  spMsui  of  the  nniseles  fin  ring  sleep.     Tbe  child  Q 
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ply  witli*M)r  uHKin;^.  wmictlnie^  wnW  with  a  rry;  this  u  oftrn  n- 

|H*iiti»<l  RTVfTiil  tnnvii  fhiring  t!u»  iu^4it.    Amjii  rt^t If^tMirs^jc  mul  frf*lfnhu*>- 

during  the  clay  an?  present    The  larneneisg^  which  at  firirt  was  «Ught  and 

occmsionflK  or  nntitHMl  only  in  tho  moniln^,  com««  to  he  a  conntaDt  iymp* 

torn,  and  weok  by  week  lucream*^  in  severity*     The  evolution  of  tJieae 

symptomg  may  taki^  only  a  Uw  wt^ks,  but  aomcttimet  they  cotn^  and 

go  in  the  most  iiioxpHeable  manner  during  a 

period  of  tsevmil  nionth*i»  or  evrn  ime  to  twn 
[years,  b«*foro  they  are  fully  developed. 

Every  ehilil  with  a  fiuppici«>u}<  Iameni»«M«,  or 

with  pttinM  likt'  Wum*  mentioned,  should  l»^ 

gtn(>i>ed  and  submitted  to  a  thorough  exam* 

ination.     The  fwni  \nnni^  to  Ik*  oh»»c*rvtHl  i»n 

in^iMHlion  reUte  tci  tlie  general  contour  of  the 

hip;  every  prominenc*e  and  depreiii«ion  iihould 

he  rarefiilly  noted.     Then  \\w  attitude  and 

gait  should  be  studied;  and  finally  all  the 

func*tion«  of  the  joint  should  l>e  ean^fuUv 

testeil,  and  the  lif  *  *         *  f^^rmine 

the  existence  of  ^    y.     At 

every  Hep  a  compariixin  ihr»uld  he  made  with 

the  N:mnd  Hmb.     The  eontour  of  the  hip  in 

chtwip^d  quite  uniformly ;  then*  h  Immdeuing 

and  flattening  of  the  whole  f^Ittteal  n^n; 

the  trwhanter  i«  unnaturally  ^►t ;  the 

gluteal  fold  iti  ithorten<Hl,  ami  i  n^le  in* 

iitead  of  double.    There  ia  no  eharaeteriatic 

poj*ition  of  \hv  limb  in  this  Hagf».    ITiere  ta 

atrophy  of  the  thigh  and  often  of  the  calf 

In  Pig.  147  i«  shown  the  appearance  of  a  typ* 

teal  caae  in  the  full  deveb>pm«'nt  of  t!»e  flr^t 

itage.    In  walkiuj^^  the  tihitd  favors  the  dia*" 
F«aaed  mde^  throwing  the  weight  a«  murfa  aa 

poaaible  upon  the  aound  limb;  but  all  tbeaa 

qrmptoRis  are  of  mueh  }tm  importanoe  for 

diagnoaii  than  ia  an  examination  of  tlie  timc^ 

tions  of  the  joint 

For  this  purpoae  the  ehild  ahaold  be  placed  ttpon  a  table  upcm  hU 

back*  and   the  \mriottB  movemeDta  of  the  htp-HibiliictiocL,  addui^tion. 

fletion,  extension,  and  rotation — $<hould  h  d,  fimt  with  Ike  aound 

limb  and  then  with  the  suipecied  one,  thv  ^uf  earefall?  etunpanid 

at  every  point  to  determitie  the  degree  of  motioci  alhtwed.     It  is  not 
that  force  abould  be  employed  or  pain   bsflirtnL     If  tlu 
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gymptoms  have  existed  for  some  weeks,  tliere  is  general 
of  motion  at  the  hip  in  all  directions,  but  tirst  usuall; 
rotation,  or  extension.  In  more  advanced  cases,  no 
may  be  permitted  at  the  joint,  the  pelvis  tilting  wi 
movement  of  the  femur.  This  fixation  of  the  hip  is  d 
cular  spasm.  Crowding  the  articular  surfaces  togethd 
upon  the  heel  or  troelianter,  produces  pain,  which  is  il 
to  the  joint.  This  test  should  be  carefully  iiMde,  lest  inj^ 
Examinations  should  not  be  nuide  under  ether,  since  in  ij 
injury  may  be  done  unctjnsciously.  | 

Second  iStage. — This  has  been  called  the  stage  of 
existence  nmy  be  assumed  when  the  limb  takes  the  |>osi| 
permanent  deformity,  which  is  due  at  tins  {leriod  to  ii 
not  to  destructive  bone  changes.  The  transition  from 
second  stage  is  in  most  cases  a  gradual  one,  and  the  li 
two  can  not  be  sharply  drawn;  sometimes,  however,  i 
marked  by  a  sharp  exacerbation  of  ail  the  symptoms.  Thj 
a  sudden  perforation  of  the  joint  and  the  rapid  develo 
purative  arthritis.  Such  is  the  usual  result  when  an  abi 
been  slowly  forming  in  the  bone  opens  into  the  joint;! 
inflammation  may  be  lighted  up  without  so  evident  a  caui 
the  pus  readies  the  surface  below  the  capsular  ligamentj 
remains  intact.  An  acute  exacerbation  is  indicated  by  i 
exeeesive  tenderness  about  the  hip,  often  by  inability  to 
to  bear  any  weight  upon  the  limb,  and  frequently  by  ie\ 
tion  assumed  by  the  limb  is  now  fairly  charaeteristici 
generally  everted,  the  thigh  slightly  flexed  and  rotated 
the  limb  apparently  lengthened.  There  may  be  in  lilt n 
about  tiie  hip,  due  to  the  formation  of  an  abscess.  | 
spasm  is  so  great  that  the  joint  is  locked — ^no  motion  ^ 
allowed.  Abscesses  may  form  at  any  point  about  the 
especially  frequent  at  the  upper  and  outer  aspect  of  the  t 
burrow  long  distances  before  reaching  the  surface.  The  i 
second  stage  also  is  indefinite^  but  it  usually  lasts  fromi 
to  a  year,  or  the  disease  may  be  arrested  in  this  stage,      i 

Third  Stage. — There  is  now  marked  deformity,  whiej 
of  muscular  contraction  after  alisorption  of  the  head  and 
neck  of  the  femur,  and  destruction  of  the  ligaments.  1 
the  limb  is  a  very  constant  one,  and  resembles  that  preseni 
\ipon  the  dorsum  of  the  ilium.  There  h  shortening  of  in 
inches;  the  thigh  is  strongly  flexed,  addticted,  and  rotati 
the  foot  is  inverted ;  the  trochanter  lies  against  the  outer 
ilium,  and  is  above  N61aton's  line.     In  this  position  the 
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como  ftnkylo^efL  The  *li*<placc»inent  U!<imlly  come*  on  grAtlttAlly,  but  it  U 
iw>tiKdime«»  m  suddeii  as  iu  be  itiiMtakfu  for  a  true  dbtocatioo,  alibougli 
the  latter  is  excTotlingty  rare  in  the  coarse  of  hip  dineiM, 

There  is  now  nmrktHl  atrtiphy  of  all  thi^  mupilee  of  the  Umb»  and  the 
thigh  may  be  two  or  three  inches  smaller  than  ita  fellow.  No  motioo  at 
at  I  is  usual  ly  allowed  at  the  hipt  but  this  is  compenaated  for  to  some 
degree  by  the  exa^^gerated  mobility  of  the  lumbar  spine.  The  spinal 
curvature — lordosis — is  very  marked  both  uikui  standing  and  walking. 
The  duration  of  tliis  sta^^  may  be  aeTerml  years.  From  time  to  time 
exacerbations  occur,  often  excited  by  falls,  tnd  accompanied  by  the 
ffirtitJitton  of  new  abscvsnes.  In  protniit4Hl  caiu^,  all  the  soft  partit  about 
the  hip  may  be  seamed  with  cicatrices  from  old  siniiaea.  After  the  dia* 
ease  ha^  gone  on  to  Uie  third  stage,  cure  i%ti  take  pkee  only  by  anj^y* 
losifl. 

Dia^osis. — The  important  point  in  the  early  diagnosU  of  oatitis  of 
the  hip«  i^  the  gradual  evoluti<in  of  the  nymptoms,  the  moat  characteristic 
of  which  are  lameneaa,  ^^starting  jiaitis**  at  night,  and  impatmurtit  of 
all  the  functions  of  the  joint  Mistaki^i  in  diagoofta  moat  fn'^quently 
arise  from  a  failure  to  obtain  a  careful  history,  and  from  relyinf  too 
much  upon  the  symptoms  of  lamenesa  and  d«*formity.  The  aMeolially 
chronic  character  of  the  diamae  should  constantly  be  borne  in  mind 
In  the  vast  majority  of  cases,  with  a  careful  history  and  a  Uiorougli 
examination,  there  can  l)e  but  little  doubt  as  to  tlie  diagnoaia  except 
at  the  very  outset.  The  proportion  of  obscure  and  irregular  caaca  to 
thoste  following  the  regular  coume  ia  small. 

In  the  early  stage,  hi}HJoint  diaeaae  may  be  eonfoimded  witJi  a  atrain 
of  the  joint,  with  muscular  rhenmatiam,  poliomyelitis,  perioatitia  of  the 
ahaft  of  the  femur,  phlegmonous  inflammation  in  tlia  naigJiborlMMNl  of 
'the  joint,  or  with  caries  of  the  lumbar  lipine.  In  the  aeeood  ilige  Ibcfa 
ia  efen  Icaa  diAculty  in  diagnoaia,  althou^  abaoeaaaa  feaulting  from 
perinephritis  or  iv  '  itis  hare  been  miataken  for  thoae  ariaing  from 
hip  dieeair.    In  1  stage»  a  mi^aka  ia  almoal  tmpoaatble, 

Prognoaia. — ^Thia  la  to  be  considered  both  with  reference  In  life  and 
limb,  I1ie  records  of  the  Hospital  for  Ruptured  and  Crippled  show  tlie 
mortality  of  hospital  patients  with  hip  diaeaae  to  be  nearly  tweiity*llfe 
per  cent  TItis  inclodea  deatlia  directly  or  iodirertlj  ttacoable  In  tlie 
diaeaae,  The  eaaaea  aiv  nearly  the  aame  as  tn  carica  of  the  apine— 
eihaiiatlQii  from  probnged  aapputmlbD,  amrh^id  deffenetatioo^  and  leeti* 
era]  tubenmloais  or  tulierculoos  meutngitif 

Under  the  moal  faTonhle  eoodttiooai  the  djjeaae  may  be  arrvaieti  in 
the  first  atagOp  and  rarovtfy  oecar  vilhomt  lawetieia  or  any  netieaaMe 
impairment  of  the  joint  functiona.  Tbia  reattit,  bowvfer.  is  net  often 
obtained*  becmoee  the  disaaae  ia  HiiiaQy  vidl  advaaoed  befoce  it  ia  rtci]|^ 
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nized,  or  because  of  the  difficulty  in  the  way  of  carrying  out  all  the 
details  of  treatment  in^the  best  possible  manner.  If  the  disease  hts 
advanced  to  the  second  stage  and  suppuration  has  occurred,  there  always 
results  some  impairment  of  the  joint  functions ;  usually  there  are  decided 
lameness  and  marked  muscular  atrophy,  but  very  little  shortening  or 
deformity,  provided  the  limb  has  been  kept  in  the  proper  position.  If 
the  disease  has  advanced  to  the  third  stage,  there  are  always  marked 
shortening,  deformity,  and  lameness. 

Treatment. — The  indications  for  constitutional  treatment  are  the 
same  as  in  caries  of  the  spine.  The  purpose  of  local  treatment  is  to 
secure  constant  and  complete  rest  for  the  diseased  parts,  and  to  prefent 
deformity.    It  should  be  in  the  hands  of  an  orthopedic  surgeon. 

Articular  Ostitis  of  the  Knee — Knee-Joint  Disease — White  Swelling 

Ostitis  of  the  knee  usually  begins  in  one  of  the  condyles  of  tlie  femur. 
the  inner  much  of tener  than  the  outer  one ;  less,  frequently  it  b^ns  in 
the  head  of  the  tibia.  The  pathological  process  is  very  much  like  that 
at  the  hip.  There  is  in  the  first  stage  a  central  ostitis  accompanied  bj 
infiltration  and  expansion  of  the  part  of  the  bone  affected.  The  disease 
may  remain  limited  to  the  bone,  the  inflammatory  products  becoming 
encapsulated,  or  softening  and  breaking  down  may  occur,  with  the  for- 
mation of  an  abscess.  Oradually  the  process  extends  outward,  and  the 
j)eriosteum  and  the  soft  parts  are  involved.  The  disease  may  invade  the 
joint  itself  in  a  destructive  inflammation,  or  pus  may  escape  externally 
without  seriously  involving  the  joint  structures.  The  degree  to  which 
the  joint  is  involved  varies  much  in  different  cases;  there  may  be  only 
a  simple  synovitis,  a  suppurative  arthritis,  or  a  destruction  of  the  car- 
tilages and  articular  ends  of  the  bones,  synovial  membrane,  and  Uga- 
ments,  so  that  in  the  advanced  stage  all  traces  of  a  joint  structure 
are  lost. 

If  the  process  remains  limited  to  the  bone,  recovery  may  take  place 
with  very  little  impairment  of  the  joint  functions.  If  suppuration 
in  the  joint  has  taken  place,  there  will  be  more  or  less  stiffness  and 
fibrous  or  bony  ankylosis.  When  there  is  destruction  of  the  ligament^: 
and  articular  ends  of  the  bones,  the  limb  assumes  a  characteristic  posi- 
tion— the  joint  is  flexed,  the  tibia  is  displaced  backward  and  rotated 
outward,  and  there  is  marked  over-riding  of  the  femur.  Bony  ankylosis 
in  this  position  is  often  seen. 

Symptoms. — The  earliest  symptoms  of  disease  at  the  knee  are  usually 
a  slight  stiffness  of  the  joint,  with  a  disposition  to  flexion  and  sHght 
lameness.  At  first  these  symptoms  are  noticed  only  occasionally ;  finally 
they  become  constant  and  there  is  pain,  which  is  usually  referred  to  the 
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kru'e.  In  mmr  cmt*cs  i\ii*tv  aro  **»tArtiiijR:  {minn*'  at  night,  althotigli  Uii**e 
are  hm  constant  and  less  severe  than  in  hip  clii«oa«e.  Swelling  i»  notii-tHl 
early,  as  the  diaoascd  parte?  are  superficial.  At  nr«t  thii  ij  chiefly  of  th^^ 
l>une  itself;  the  condyle,  usually  the  inner  one,  is  enlarged  and  elcin- 
gated,  often  to  a  marked  degree,  b«>fore  there  is  any  intlltration  of  the 
i'fift  imtis,  iMvr  there  is  a  gi^neral  fimform  ewelling,  involving  thr 
entire  joint  and  effacing  all  the  norniai  outlineii.  Some  tendemeiis  upon 
pressure  over  the  bone  aflfecti^d  is  prew^nt  quite  early,  and  there  may  b<» 
atnjphy  of  the  muscles  of  the  thigh  and  calf.  The  knee  is  flexed  an*1 
slightly  rotated  outward,  the  pofiition  which  tjecures  the  mo«t  complete 
nlauition  of  the  joint  structures.  In  *«i>me  i%m*s  there  i«  *een  the  ciiar- 
acteristic  swelling  due  to  distention  of  the  fiynovial  membrane.  Ab- 
!H'«*ssea  may  form  anywhere  alM>ut  the  joint ;  very  frequently  they  bunrttw 
beneath  the  tendon  of  the  quadriteps  e\tcni^or  as  far  as  the  middle  of  tho 
thigh.  Gradually  the  deformity  incrensci!;  until  the  h*g  may  Ik^  fleied  at 
a  right  angle,  and  rotated  outward  over  an  are  of  twenty  or  thirty 
degriTS* 

The  course  of  the  diseane  rt*9emhh*s  that  of  ostitia  of  iht  hip  and  the 
spine.  During  pericKis  of  remission  })ain  and  tendeniesa  often  subside 
for  several  months  so  iHimpletely  aj(  to  lead  to  the  anpposiiton  that  the 
disease  has  been  arrested.  An  exacerl>ation  is  often  eieit^  by  a  fall  or 
a  strain  of  the  joint,  or  it  may  fnlli>w  an  attack  of  acute  illn«*f^  'Hie 
'diiu'ast*  may  then  progress  rapidly  and  aliscf!sa  after  abs«i*sii  furm^  witli 
extensive  destruction  of  all  the  joint  atnirturea  and  the  production  of 
jH*rnmn»*nt  deformity, 

Prognotii. — The  danger  to  life  if  considerably  le^a  than  in  diMtae  of 
the  hip  or  spine.  I)««t}i,  however,  reinilts  fmm  the  samr  muse»-^xhaus- 
tion,  amyloid  degeneration,  and  genenl  tulicrciiloiia  ar  tnliemtloiia 
^meningitis. 

With  an  early  diagnosis  and  proper  treatitirnt  the  disett«e  may»  in  a 
eoiisideralde  proportion  of  teases,  remain  limited  to  Uie  hoae»  and  the 
n*sulting  Inmenesa  and  deformity  W  very  slight ;  but  (itliervia«  a  certain 
amount  of  lamenaaa  reaolta  from  the  stiffness  of  the  jaint  llita  nuiy  be 
duo  either  to  fibrous  thickening  or  to  Umj  mAyhm.  Nearly  all  jaittnita 
are  able  to  valk  withcmt  crutchea,  and  if  proper  tr«atmrnt  lias  bt^ti 
earned  out  there  ia  neither  marked  ahorleiiiiig  nor  defonnily^  altluMigll 
there  is  always  *:^  -<*ular  atrophy* 

Diafnoda^^'l  ,    rtani  symploma  for  dian^oosta  are  the  grmliial 

lionaet^  the  early  swelling  which  is  due  to  enlargeHMfiil  of  the  bone,  and 
the  constant  lamenrsa  and  defofinity.  The  disease  may  be  iMonfaitiided 
with  rheumati^im,  with  qnMmli%  and  en^n  with  srarvj.  In  all  thtm 
mam  the  reMinblaiice  exiata  only  diiring  the  period  of  riaarrbatinQ.  A 
careful  btalory*  bo«e?fr,  will  iisiially  make  the  dkfiMMia  dwr. 
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Treatment — Tlie  general  treatment  is  the  same  as  in  other  fonn*  of 
joint  disease.  The  indications  for  local  treatment  are  the  same  u  in 
hip  disease. 

Tuberculous  Osteomyelitis 

This  disease  is  rarely  seen  except  in  the  short  tubular  bones,  most 
frequently  those  of  the  hand  and  fingers.  From  this  fact  it  is  often 
called  scrofulous  or  tuberculous  dactylitis.  It  is  described  by  many 
writers  under  the  name  of  spina  ventosa.  Unger  gives  the  foUowing 
figures  showing  the  frequency  with  which  the  different  bones  were  af- 
fected: fingers  in  43^  toes  in  3,  metacarpus  in  41,  metatarsus  in  14, 
radius  in  2,  ulna  in  2,  tibia  in  3^  jaw  in  3.  The  first  phalanx  of  the  index 
finger  is  the  bone  which  is  most  frequently  the  seat  of  disease.  In  the 
majority  of  cases  the  process  is  confined  to  a  single  bone,  although  it  k< 
not  rare  to  see  five  or  six  affected.  In  such  cases  the  disease  is  seldom 
symmetrical.  The  process  is  a  chronic  inflammation,  beginning  in  the 
center  of  the  bone  with  the  deposit  of  tuberculous  material.  The  swell- 
ing which  follows  causes  an  expansion  of  the  bone  and  thinning  of  the 
shafts  until  a  mere  shell  may  remain.  The  later  changes  are  inflammi- 
tion  of  the  periosteum  and  the  soft  parts^  the  formation  of  abscesses  and 
sinuses^  necrosis,  the  exfoliation  of  sequestra,  etc.  The  entire  disease 
lasts  from  one  to  three  years,  and  causes  in  most  cases  marked  deformity. 

Tuberculous  dactylitis  is  essentially  a  disease  of  early  childhood,  be- 
ing seen  most  frequently  during  the  second  and  third  years.  The 
disease  frequently  appears  to  be  the  only  tuberculous  lesion  in  the  body, 
but  tuberculosis  of  other  parts,  especially  other  bones,  may  be  associated. 

Symptoms. — The  disease  usually  begins  as  a  painless  enlargement  of 
one  of  the  phalanges,  most  frequently  the  first  one  of  the  index  finger. 
It  may  be  two  or  three  months  before  it  is  of  sufficient  size  to  attract 
much  attention.  Exceptionally  the  inflammation  is  a  more  active  one, 
and  is  accompanied  by  both  pain  and  tenderness.  The  swelling  is  quite 
characteristic;  it  is  smooth,  hard,  uniform,  and  generally  spindle 
shaped,  involving  the  entire  phalanx  of  the  affected  finger.  The  appea^ 
ance  of  a  severe  typical  case  is  shown  in  Fig.  148.  Later  there  is 
discoloration  of  the  skin,  and  usually  there  is  suppuration.  The  abscess 
generally  opens  at  the  side  of  the  finger,  and  a  curdy  pus  is  evacuated. 
If  the  opening  is  enlarged  by  an  incision  there  is  found  a  cavity  partly 
filled  with  caseous  matter,  and  dead  bone  is  felt,  and  perhaps  a  loose 
sequestrum.  The  cavity  is  surrounded  by  a  thin  shell  of  new  bone, 
which  is  formed  from  the  periosteum.  If  no  operation  is  done  the  dis- 
charge continues  for  weeks  or  months,  other  abscesses  often  form,  and 
finally  several  small  sequestra  are  exfoliated — sometimes  a  single  large 
one — which  is  the  shell  of  the  diseased  phalanx  almost  entire. 
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CHAPTER  V 

DISEASES  OF  THE  SKIN 

The  skin  at  birtli  is  roverwl  with  a  whitish  seb 
vernix  caseosa.  The  skin  itsdf  is  of  a  dccp-purpiifl 
t'hangea  to  a  bright  red  over  tlie  face  and  trunk  in  a  fe* 
the  establishment  of  normal  respiration,  and  in  a  few  ] 
body  has  the  same  tint.  This  cxcrssive  redness  slowly  j 
first  month,  at  the  end  of  which  time  the  skin  has  assumi 
of  infaney.  On  the  third  or  fourth  day  tliere  may  be  sea 
of  physiological  ielern^i;  ihis  generally  dij?appears  by  th^ 
week.  ^H 

The  epidermis  which  is  present  at  birth  soon  loosSm 
off.  This  normal  desquamation  nsually  begins  npon  tht 
day,  and  is  completed  in  ten  days  or  two  weeks, 
quently  oiled  and  properly  bathed,  desquamation 
unless  a  close  examination  is  made.  In  some  infants,  i 
who  are  delicate  and  cachectic,  it  is  very  much  more  | 

Perspiration  is  rarely  present  before  ttic  end  of  the 
and  is  then  seen  only  upon  tlic  forehead.  In  health' 
scarcely  noticeable  during  the  first  year.  Copious  persp 
frequently  a  symptom  of  rickets;  less  marked  perspiraj 
with  any  general  weakaess  or  during  acute  illness. 


CONGENITAL  ICHTHl'OSIS 

Congenital^  or  more  properly  fetah  ichthyosis  in  its 
a  rare  disease,  charat  terized  by  tlie  formation,  nsually  all 
of  a  thick,  homy  epidermis  resembling  i>archment.  Thi 
fissures  or  shallow  furrows  into  irregular  patches;  somej 
two  or  three  inches  wide,  at  others  as  small  as  a  pin's 
milder  form  it  is  not  uncommon.  The  disease  begini 
montlis  of  fetal  life,  and  is  an  abnormality  in  the  devel 
skin,  there  being  an  excessive  proliferation  of  the  layi 
dermis.  1 

Symptoms.— In  the  gravest  form  of  the  disease  the  cl 
but  a  few  hours,  and  rarely  more  than  a  wcH.^k.  The  o 
nostrils  and  the  ears  may  be  occluded  by  the  excessive 
epithelial  cells.  The  eyes  are  in  a  condition  of  ectropion, 
often  deformities  of  the  mouth  and  other  orifices  due  to  tl 
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The  tiailB  an<l  hair  are  umially  fnifw^rfcvtly  dcvHoped.  The 
body  MIBt'tiirai^t'd  in  a  Imnl,  horny  eoverini;.  an«]  Umk»  an  if  it  ha«i  btn^n 
varDished  or  covereii  with  coUwlion.  The  skin  encks  or  splita  and  the 
efigpH  curl  iip»  an  ap|H«rftnre  whieh  ha«  l>eeti  aptly  romparrcl  to  the  fkiti 
of  a  IniilcMJ  |Kitato. 

In  the  milder  form,  the  thiration  of  life  is  indefinite,  dojicndinif  upon 
the  tlr^^ree  of  development  of  the  disease;  hut  eren  in  sucli  mmm  there 
nmy  bo  neen  the  deformities  at 
the  orifices  of  the  knly,  and 
tl»ere  may  al^*  U-  a  continue*! 
exfoliation  of  the  epidermic  in 
largi*  irregular  patches*  After 
this  has  separated,  the  (*k in  be- 
neath appears  red  aod  moist, 
hut  griidually  b«came«  dry, 
hard,  and  **hining.  slowly  eon- 
tracting  until  it  splits  in  vari- 
ous directions* 

The  outlook  is  unfavorable 
in  all  cases;  in  most  of  the  se« 
vere  forms  death  occurs  in  in- 
■lancy,  but  in  st>me  of  the  mild 
er  ones,  life  may  be  prolonged 
indefinitely.  The  "alligator 
l)oy*'  of  the  "Dime  MuwMim"  »>* 
an  example  of  this  class. 

Treatment,— The  ind  ic4i 
tions  are  to  keep  the  akin  moiHt 
and  soft  by  the  use  of  oils,  con* 
Unuous  baths,  etc.,  and  to  pre- 
vent iDfectioti  by  perfect  clean- 
liness. Although  t  certmin 
amount  of  improTement  miually  follows 
be  expected. 
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The  term  miliaria  ia  applied  to  an  obtftmtiiun  of  the  iwmt  glaoAit 
which  may  occur  either  with  or  without  tuflammatioii.  The  noii-mllan- 
matory  form  is  known  ae  tmdmmina  the  [nflamntatory  fornis  a<  milmfit 
rubra,  mtfuiria  vesiculosa  and  mitmria  fa^mlmm. 

Sudamina* — In  this  form  there  is  no  inflamjiMitJniL  The  aweel  deefa« 
according  to  Crocker^  are  blocked  by  an  arcttoiiiktioo  of  epithelial  eeUa 


r  ^  *''    '  •'■■           '  •    •        "    <  ' 

.'.'■'--    ^\'     J'l   -.L>. 

/'     /////./^,-./v     '/,     -..     '■■    '      ...'   •    .   "      >.■     . 

'   ^  v.    :  -      1     T^     *        "I^-i: 

*^,/>./      '\  ',.■  r    ,*>.'.       ^     '>    .-    '    •" 

.   ;-::.--.  >:.  :  .1  ^;ii^ 

t\itti,*   ,f  '*•'.'    .'.'''.   '.    '*     >.'■/■    >.•'  . 

<     ;  *  ^  -  .r'i  -    -  !z>j 

t,h  ♦f,,'  >   f  f  ,-'^ .:.'/  -/i'./'.    !.'  V'    '..'   ;  - 

-  /      r-  *-  -^--.j:    :-  :: 

///<,»f'J   f  //4',*    ,t.    >'* !   y/'' 

.    '  -   :;_t'->:.-.      '  h: 

yi'h'itfi   »»   (••  ''';a',;jj'<    f,"^.*,',* 

lhn^ntf%\%  of  V^^Amst      1 

;                     "  -■     ;""     ■■-  :  -  V    m 

(hitjot  t^  /  '/f  '  ;j.'  •'.  U>'    '!!••<  <)--^   ;)  ':^'-'  ^ 

V  ^-  "-:   '■  '•'  *;.'-  -'-^i':-.  a 

iUt' '•  ;if'    ty|//';il       I ,' /''frj;j  '/f  *f.<    '-s 

'  ■■  '  '  '    '  '■■!:.'.■'.'--  mav  1 

//(III   .-/ iihn-'  '/f   ••  v(/f)ili-',  ;>;»'!   o'';)   ,' 

,r.:   .     ^   •':  '.rh..r  form 

M».'         ,''.'{il/M  •    M  ■•' rrif/l'>    <r/.<'fn;j    il 

.':*'■',-••    j'^-liini:  a 

|/.)/.f.-.   I/Ill    If)    111'     f'/f'ffMT.   'ifK-   fn;jv   ','^''     '  ::^i   f\  !.]»'ii«-»'>  f 
Ml   '/lli'f    r»(«rr»l»«f ••   of  fh'*   fjifnilv;   tJi«     {<;jr*-    f/i-j-t    fr<'qu«'ntl 


^ 


icancMA 


the  flcxun^  of  the  wriftU,  Ihi^  elbows,  the  Hkio  tieiween  ihts  fijijfvin,  ih« 
marfrins  of  the  axillae,  the  lower  |iart  of  the  alMKnini  antl  back,  aJtd,  in 
boyi*,  the  ix»iii«»;  an«l  by  careful  exammatiun  with  a  len*  some  of  the 
charaeterihtif  burrows  are  t^rtaiii  io  Im  di»efiveft*ii 

Syphiliii  ie^  likely  to  be  mufouiiiM  with  ptw    *  i  of  the  but- 

totkii.     The  latter  atTect.*i  the  j»art»  near  the  aim  i  rttatiuii  may 

lead  to  tho  ilevelupment  of  «pots  eloeiely  reR*mbling  ii]IR'ou6  {lab  he^.  The 
hH'ul  ap[N*amn<v«  may  at  tiiiu'«  U*  inilit^titi        V  '  '     '  \\[\%^  and 

Uie  iliagtioHiii  in  to  be  nmde  only  by  the  •  .     .  .       "i*t^-     '» 

tfyphiliM  the  eharaetcriKtic  eruption  ig  aeen  tiatially  QpiiD  tiie  fa4^%  tianda* 
legA,  and  ^tometimeat  the  |iaitni»  and  mjlea;  thire  in  no  iUhitifC  and  %erv 
little  evidence  of  inflammation ;  the  eruption  is  eop|ier-i\»lured,  and  oc- 
curs a^  small  eireuiii«<TitH^  i$(K>t«;  then;  are  usually  pri^nent  other  iymp- 
tom8,  »mh  as  the  (xiryzEf  the  iyphilitic  tmehcxia.  and  enlargvnteni  of  t!ie 
spleen* 

The  diagnoiiis  from  pedicukm»  and  ring-worm  of  the  ftealp,  ni«|y 
preeentM  any  tlifTirulties. 

Trognotii* — All  ca&eA  of  chronic  eczema  are  tedioun.  There  aa  duly  a 
alight  tendency  to  apontaneoua  improvejiient,  and  rery  little  to  •pootaoe* 
ous  riNcivrry  during  <*ar1y  infaney.  About  the  end  of  thv  ftmt  vmr  the 
diaea^  djiiappear»  in  many  ehtldren ;  fvime  rehipw  after  tlsin  time»  but 
others  are  never  afntio  troubled  with  ecirma*  In  a  aeirent  caae  of  gen- 
eral cvxenia  the  po^ibility  uf  the  developnieiit  of  aeftetw  tojuc  iyiw|ilima 
should  not  bo  forgi»tti*n«  In  any  gtnm  caaa  of  ecsema,  tlie  piagaoaia 
depends  upon  the  chiration  of  the  diaeaie^  ita  atverity,  and  yntrf  muds 
upon  the  ciKijieration  of  the  mother  or  nurM^.     "  •  dt- 

f»end  not  only  upon  the  jiurtirular  line  of  trvaii  ,  :     .       :  upon 

how  well  it  U  carrieil  ooL  l^Anally  it  luual  In;  mutintied  for  9evi»ral 
months.  Tntertrigo  h  in  mo»t  caaM  eutlj  cursd*  uulcaa  the  patient  ta 
tfuffering  from  extreme  nialnutriiion. 

Tkiataaal— A  judidoun  enmbination  of  ^l^nerai  and  htcal  QMMSiiraa 
ii  oeoeeaary  for  the  beM  rez^ulUt,  Tnlc^  difturbanct^  of  nutritiim  mn 
be  mnoTed^  local  trealm«*ni  will  gi*e  only  tfmpi»n»'-v  r--TL.f.  Kiterttal 
oanaea  alM>  moat  be  iuvei^ligated. 

A  thorough  investigation  into  the  food  ia  nccomm^y*  not  only  aa  to 

diameter,  but  an  to  quantity  ainl  prvjiaratioti,  the  maniicr  and  frr* 
uency  of  feedings  ete«  If  tli«*  patient  ia  a  nonrtog  infant,  very  fat  and 
well  ntmrij^heU,  tJte  aiootint  of  food  thould  he  npduiTed  by  kngllieiiUig 
the  interval  between  feeclingi  and  ibortening  ttbe  time  which  the  dilU 
ia  allowi*il  to  nsmain  at  the  hnsat  at  omr  nnn^ug*  Plain  wat^r,  iir 
(Hotter,  Minii?  alkaline  wati«r,  thmtld  be  gi\rn  frrely  brtwrm  thfl<  i 
in  children  fed  upon  cciw*a  milk  the  quantity  may  lie  ttio  grcst,  ^>i  ,.,1* 
trouble  may  be  with  the  ingar,  hot  more  frequently  with  the  fat    Thii 
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should  first  be  reduced  and  if  no  iniprovement  occurs  tl 
abo  be  diminished.  , 

During  the  latter  part  of  thi3  first  and  the  entire  il 
usual  error  is  that  of  overfeeding,  with  in  some  cases 
of  solid  food,  very  often  with  too  much  milk.  The  diei 
much  red  need,  and  the  amount  of  solid  food  restrict 
which  suits  most  children  best  is  one  composed  of  a  mod^ 
milk,  beef  jnice,  liroth,  cooked  fruit  and  green  vegetableaj 
nmet  be  used  with  caution.  The  cereals — rice,  wheat  or  | 
added,  in  small  amounts  at  first*  Any  form  of  indigestft 
is  to  be  managed  according  to  the  special  indications  in  e4 
there  is  a  susiceptibility  to  proteins,  as  shown  by  eutaneouj 
tion  or  for  the  time  a  complete  removal  from  the  diet| 
causing  the  reaction  shonld  be  made  with  children  ovg 
In  older  patients  the  results  are  sometimes  very  striking. 

The  diet  of  older  children  neerls  to  be  watched  no  U 
that  of  infanly.  The  general  rules  laid  down  elsewhere  fi 
the  second  year  should  be  observed. 

Elimination  hy  the  kidneys  should  be  stimulated  by  t| 
of  water,  to  which  may  tje  added  an  alkaline  diuretie^tht 
tate  of  potassium,  from  ten  to  twenty  grains  daily. 

Attention  to  the  condition  of  the  bowels  is  of  t lie  great 
To  overcome  the  tendency  to  constipation  is  in  many  ea 
eczema.  Suggestions  under  this  head  will  be  found  in « 
Chronic  Constipation.  The  bowels  must  not  only  be  opi 
be  kept  open  by  the  daily  use,  if  necessary,  of  some  of  i 
tives,  such  as  magnesia,  phosphate  of  sodium,  rhul)arbji' 

When  the  disease  occurs  in  flabby,  anemie,  or  poorly^ 
dren,  iron,  arsenic  and  bitter  tonics  are  required,  but  | 
oiL  In  other  words,  the  child's  general  condition  should 
aa  if  no  eczema  existed.  ' 

The  general  management  of  eases  is  important.  Th 
carefully  protected  by  an  ointment  whenever  the  child 
air;  if  the  weather  is  very  cold^,  or  there  are  high  windf 
active  eczema  should  not  go  out,  but  be  aired  indoors.  1 
eczema  tons  surface  be  washed  with  plain  water,  and  t 
cast  lie  soap  and  water.  When  washing  is  necessary,  it  mi 
bran  water,  milk  and  water,  or  starfli  and  water,  to  whic 
spoonful  to  the  quart)  may  be  added.  The  clothing  s] 
excessive  as  to  keep  the  child  constantly  in  a  perspini 
should  not  be  washed  in  strong  soda  solutions,  nor,  in  ca 
the  buttocks,  should  they  ever  be  used  a  second  time  aft 
dried.  j 
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ECZKKA 

In  eczema  of  the  fme  a  i?t  aUolutdy  nccauary  to  prevent  the  child 
^fruui  ^cratchitig  the  [xirtji.    The  um^  of  a  tnmnk  in  not  atir«y«  imlTuietit, 
lit  the  wesring  uf  mitti'iis;  Dor  i«  the  luc-ftl  appliiittit>ii  uf  autt-firuritk 
"^lotioiis  or  oiutmeiitii  altogether  aucceiftful.     In  lievfre  ctset  mt  '  t 

reMtraint  ia  absolutely  luiliapeDsable*     The  niotfit  satisfactory  i»< 
to  surround  the  arrtiji  at  the  elliowii  by  {muteboard  Kplititu,  and  hold  them 
in  place  by  haudageit.    Thitii  uIIowh  frt!«  uae  at  the  haJuK  but  ituikea  it 
iinjNti»t«ible  for  the  child  to  reach  the  face. 

J^cal  TrmimmL — Local  treatment  it  always  neoettary.  for  not  only 
are  the  t'auiieK  ^nu*ume)«  entir**ly  exti^rnal,  but  the  c«^n<l!tion  may  per^i^t 
after  the  original  internal  cause  hai»  b*^n  removed.  There  are  irtiTal 
indications  to  be  met  by  lo<^l  treatment  at  difTereiit  stages  in  the  Aiamm: 
(1)  To  remove  erujts  and  other  inflammatory  products;  (2)  to  allay 
congestion  and  acute  inflammation;  (3)  to  relieve  itching;  (4)  to  pn>* 
teet  the  delicate  new  skin  which  is  forming;  (5)  to  prevent  infection; 
(6)  to  stimulate  the  skin  in  the  chronic  Htage(%  of  the  diseaae* 

Preparatory  to  the  uf^e  of  any  application,  the  scales,  cmata,  ftnd  oth^ 
prcMlucts  of  inflammation  mu)»t  be  noftenc^il  and  resnoftd  in  order  that 
the  diseased  surface  may  be  reached.  In  most  cmsess  it  is  sufficient  to 
soften  the  erupts  by  the  um*  of  olive  oil  for  twelve  or  twenty-four  hours, 
and  then  remove  them  by  i»oap  and  warm  water.  If  the  crust*  are  very 
hard  and  thick,  they  can  Ihi  »MTft4*ncf1  by  a  |>otiltice.  During  thtf  sta^  of 
acute  inflammation  'jiily  nedative  applicmtioni)  idiould  be  used,  aueh  is  a 
lotion  of  zinc  and  calamin.^  A  piece  of  muslin  should  ba  dipped  in  the 
solution,  and  appliiHl  to  the  affcn^ted  part,  being  ki<pt  in  place  liy  a  ban* 
d«ge  or  the  skin  may  be  frequently  wetted  with  the  lotion  which  is  al* 
lowtd  to  dry  on.  If  tiiere  is  much  itching,  one  per  cent  of  carl>olie  add 
may  bo  added.  • 

x\notlicr  phin  of  treatment,  whert^  there  is  much  secretion,  is  to  koap 
the  surfac^e  covered  with  equal  parts  of  boric  acid  and  stmreh  or  talemai 
powder.  An  application  which  is  often  suiTeaiiful  in  allaying  the  in* 
tense  burning  and  itching  is  hlai'k  wa«h.  This  ia  applied  several  times 
a  day  in  full  ^trengtli  or  diluted  and  allowed  to  dry  on»  after  which  a 
protective  ointment  is  used, 

A  soothing  applitnticm  in  general  erMfoa  ia  one  cdfnpused  of  s^iiaI 
parts  of  liim^water  and  sweet-almond  oil ;  somifliBiea  this  may  he  adtan* 
tageously  followed  by  smearing  the  hotly  with  a  thick  starrh  paste  and 
allowing  it  to  dry  on. 

*R  PuIt.  falmninai*  pfv|wnta«.,«...«««.  IQ 
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Am  m  mmjAt  pm/ifrtitm  mMwmmim  iMir  tiwtaipTUg  i 
itber  ftlfffn:  iff  hi  vtimht^mtkm^  nttj  W 
imMls^  lifte  ou4  <i«£itiiietit  with  two  per  cent  of  Alk^iic 

ImttT,  whm  tht  imSmmmmtiim  it  les  acute  and  the  it 
tsr  ia  llir  «tri!i^gtli  of  lai  to  Iv^tr  per  cent  laay  ke  fiAifi 
Mlkjtir  arid. 

Alt  cpfolniaitfl  maed  AoitU  W  spread  upcm  mcfUii^  and 
eofitart  vtth  tiia  utflaini!!)  part  kj  auittoi  of  a  l«fida|p^  or  * 
or  ootltiji|(  u  ai>rQaipli*iied  bj  ftniplj  ntliliiii|r  tlie  oiotm 
affatt«d  pari.  An  obttmeiit  cmitaitiitig  Stv  or  ten  per  es 
ii  often  the  bent  niipUcaticin  for  an  ma^m^  vfii^^h  i^  oiit  tm 

He  metboili  tif  trt«Uiii!iil  alMjre  numtiofiei)  are  e^peoa 
trj  ffiEema  of  the  fac^  and  r^ralp.  For  poitalar  eczewm  of 
bent  appliaitH?n  i*  the  white  predpttate  ci'mtment^  whidi  il 
bintid  wiUi  three  m  (out  part^  at  rafclioie.  TIija  1£  exce 
fiuail  *^c^*mMUi%Uf  pati^lian  upfiti  the  hiuly\  hot  it  is  tiot  to  I 
large  mrfmce. 

In  tfit4*ilrijro,  tin*  Irtiitment  fhonlil  IiaTe  reference  to  t 
ml  c«iDilitioti  whurh  ti  pff^sieiit  Caiafli  of  uinple  erftlieina 
promptly  to  (4eaiiltiic««  an4  the  free  nm  of  absorbent  a&ti^ 
•ucti  ai  boric  arid  aiid  starch  in  equal  partJt,  or  calomel  two 
Im  naad  irith  lak  utn.  I  f  there  !)«  an  airule  dennatitisi.  tht 
ssiiie  lotkiii  nmy  Ik?  \m^^  mu\  kti*r  i^irme  protiH  ting  omtmei 
feotion  ha«  Ik^ph  added,  lotionj^  of  reeorcin  or  klithyolj  oi 
per  rent  titreii^h*  should  firf^t  be  applied,  and  the  skin  thei 
one  t>f  the  powili^rg  m<*ntiofi**d ;  lioth  arc*  to  ^hj  repeated  w 
parti  are  wet  bjr  urine  or  soiled  bj  kem^  It  ib  importai 
fitii!  t1i*^  flf^<>«y<'f|  4J!iTfm^p«  *^)irmld  W  Vf^pt  FoprtrBted.  whirl 
by  horic  arid  and  stanli.  All  iiai)kins  should  be  iinnic^li 
when    soiled. 

In  ca^cs  fif  flironic  cczcnia,  wlicrc  the  skin  remains  t 
Hcaly,  and  it(•llin^^  stiniulatin*.'  af)|)li(ati()ns  arc  to  he  use* 
tinetunr  of  ^^n*en  soap  or  stron;r«'r  prrparjitions  of  tar. 


FURUNCULOSIS 

A  funinele,  or  hoil,  is  a  eireiiniscrihed  inflammation  o 
neons  cellular  tissue,  usually  l)c<,nnnin^'-  in  a  hair  follich 
ending'  in  suppuraticui.  When  s."\('rc.  il  may  result  in  i 
follicle,  which  forms  the  "core/'  or  the  imm  rotic  ])rocess  : 
the  surrounding,'  tissu<'s  for  a  variable  di.^lanic  The  ordi 
not  he  descrihed,  as  ii  presents  noihinir  peculiar  in  early  1 
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clition,  lii>wt*vi*r,  wliich  l»  vlmnnU^fh^iiv  nf  vuuug  i liililreti  tin  the  foriun- 
tioii  of  Kiuall  tmvn  in  grrat  inimbcr^.  It  h  t*»  Ihii*  num*  i^xjMHially  that 
this  term  furunculotii»  is  ttpplit*<l.  T\w  prinrii«l  IcHntitm  uf  Uion.*  mtmll 
•bMUMi  i»,  ill  tieiLrly  mU  cm«e^  Uie  f»ciil|n  f«c«,  anil  i>hmtl<ler»,  alUmu^h 
they  may  be  found  upon  any  part  of  the  body.  They  ar©  wimetimeii 
nnrnWn»fl  by  hundredn*  and  appf'ar  in  cropfi  for  a  fwriod  of  Mfviml 
ttiontha.  Ill  Hize^  they  usiually  vary  froiu  a  pm  to  an  almond*  and  they 
rarely  contain  a  core.  Infants  are  mu<h  more  often  the  iubjc* «  '  *  ^ 
di^ieii^e  than  are  ihoM^  who  have  pas^MHl  thip  ^eriind  year.     In  i  it 

majority  of  caaca  fttruneuloaiii  ta  not  aeriooa,  jet,  oertirrini^,  a«  it  often 
^  doej)^,  in  infants  who  ar<'  already  «iufft*riiig  fmm  extreme  nui!t  i> 

whoi*c  ti9(«tueit  ]M)<j£ej«!<  but  little  rejsistanee,  the  procoK^  niiiv  tb^      ^ 
a  condition  which  may  prove  fatal 

Furunf*ub>sig  may  U*  !te<*n  in  <  hildrrn  whn  are  in  ollh  ' 

ently  healthy,  eren  nibuM ;  but  tbe  majority  are  in  a  nc  '       r    -  • 

tat4-<i  i^ndition,  and  often  are  the  aubjctetii  of  digeatite  diatnrlaincea.    Tlie 

^diaeaae  ia  quite  fn^juent  •  nt^;  hut  theae  atmple  abaeeaaea 

lare  to  be  sharply  distin^iu   .  whuh  reatilt  fi^ni  tha  breaking 

f  down  of  giimmata  of  the  skin.     Want  of  eJeanUneaa  of  the  drtn  ia  i 

factor  of  }M>me  inifK^rtancc  in  pnwhii  ift;;^  the  dij>eai«e,     Funiocnloaia  may 

^bc  associated  with  eczema*    The  exciting  t«use  in  all  ca^ea,  as  ahown  by 

It  invc*3ittigation«,  ia  the  entrance*  of  Uie  ataphyloi^ocrtia  pyogvna 

aureua,  aometimea  wiUi  other  or/sraninma,  into  the  fnllirlea  of  the  akin* 

Ttaatmeat, — Tbe  general  treat  me  nt  ts  to  be  directed  toward  any 

difftnrhanee  of  dii^ion  or  nutrition  whirh  b  pifvimt.    Totilc«  •!«  indi- 

I  rated  in  moat  cmaea^  but  no  reliam-e  can  lie  placed  upon  drti|C«  fnich  aa 

iulphtd  of  calcium  or  the  hypr»phoiphtt«'f .  in  am^ijig  the  diaeaae*    1a^^^ 

treatment  should  hare  for  ita  fir^it  object  thorough  detJiliiiaai  of  the  ^ 

I  Thii  ifl  bent  neciired  by  frequently  bathing  the  parts  affected  with  a  I  to 

5,(KK)  Kfdution  of  hichhirid*     Sinjrie  funmrl<«ai  may  often  l>e  aborted  by 

touchini^  them  with  pure  earlHdie  acid  or  the  applimtton  of  BieKa  enpa. 

In  our  experience  the  ln^t  plan  of  treating  the  muliif»V  »imall  f 

in  to  delay  incijtion  until  they  han»  jiointinl,  then  t«  inriM*  and  tMp    ,  ;;** 

follicle  completely  by  rompreaaion.     Where  the  ab*eeai>e«  are  of  Urge  file 

and  upon  the  acalp.  it  ia  wi^^  to  make  eomprcaajon  by  apptyinf  a  atiwg 

tiaudage  for  a  day.    For  genera)  ff?'»'>  >>lt<iii  or  the  nintinttal  rft'unym5e 

of  lafKer  abaoeMea  the  tiae  of  iFtt  nts  vart'iii«a  ia  alti>|n*tber  the 

mof(t  effective  treatment    While  autogmiotaa  facriiici  aie  perha|ia  pfisfer* 

able^  the  nae  of  dink  vaccin*-^  —  t-.  ^r-  nioal  raaet  lo  br  tt*"-'!-  i*ff«e* 

f  tive.     Injections  shmld  be  r<  four  or  II%e  tla  nijif 

[with  fifty  milliona,  tlie  di*#e  may  lie  imrea^  to  one  hitti*  locii. 

or  even  more.    The  beneficial  nffacta  in  imMil  cmaai  art  ircfy  e^»i  i»iu^  and 

the  cure  permanent 
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DISEASES  OK  THE  BKIN 


GANGRENOUS  DERMATITIS 


This  is  not  a  frequent  disease,  and  is  seen  almost  ei 
fancy.  It  may  be  primary  or  it  may  follow  other  diseaea 
been  described  nm^er  many  dilTerent  names,  viz,,  varia 
ecthyma,  pemphujus  gaugrenom,  etc*. 

The  lesion  c^fjiisists  in  small,  diserete  areas  of  inflai 
skin,  ending  in  necrosis.  In  the  primary  cases  there  is  13 
a  vesicle,  about  as  large  as  a  pea,  with  a  dusky  areola  i 
size  and  beeomes  a  pustule.  Crusts  form  which  are  quia 
on  removing  them  a  loss  of  tissue  is  seen.  The  uleq 
sharp  but  not  undermined  edges,  often  presenting  a  *'pf| 
pearance.  By  the  coalescence  of  several  smaller  ones,  u 
more  in  diameter  are  sometimes  formed. 

The  primary  form  of  gangrenous  dermatitis  occui 
poorly-nourished  infants,  and  is  most  often  seen  upon  tl 
this  location  it  may  he  mistaken  for  syphilis.  The  eeq| 
more  common,  and  usually  follows  varicella,  less  frequeii 
impetigo.  In  such  cases  the  lesion  is  most  often  seen  1 
half  of  the  body,  especially  upon  the  neck  and  chest.  It  i 
nary  lesions  of  varicella  and  continues  usually,  in  spit 
from  one  to  four  weeks,  in  many  cases  ending  fatally, 
ways  occurs  in  infanta  of  poor  vitality,  often  in  those^ 
marasmus,  and  is  seldom  seen  outside  of  institutions.  It 
panied  by  fever,  and  other  severe  constitutional  symptoiri 

For  the  production  of  the  disease,  two  factors  are  i 
the  constitutional  condition  referred  to;  and,  secondly, 
pyogenic  germs,  usually  tlie  streptococcus  pyogenes. 

Treatment — Every  means  possible  should  be  emplo; 
the  general  health  of  the  infant  by  fresh  air,  careful  f* 
cally,  strict  cleanliness  .and  antiseptic  applications  are 
best  application  is  a  solution  of  bichlorid  (1  to  5,000), 
of  ichthyol  or  white  precipitate. 


IMPETIGO  CONTAGIOSA 

Impetigo  contagiosa  is  a  disease  characterized  by 
discrete  vesiculopustules,  occurring  most  frequently  upon 
face.    Cases  are  usually  seen  in  groups  alfecting  childreii 
or   institution.      Impetigo  may  be   communicated   from 
another,  and  spread  by  auto-inoculation  from  one  part  i 
another. 


IMPKTIGO  CONTAGIOSA 


rarely  hiiit  an  opportutiity  to  me  the  diieaae  uittil  vcatdisi  have 
furnied.     Tbei^e  are  usually  from  one*fu(irth  Ui  onc^half  inch  tn  diam- 

^  eter,  am]  are  flartjd,  never  diiitenflffl.  Later,  their  (xnitentfl  U«* m. 
»lightly  yellowbh;  then  they  rupture  and  dry^  forming  Uiiek  yrh  u 
crusts,  which  have  the  appearanc^e  of  beini?^  *'itiirk  on/'  the  turrounding 
»^kin  being  quite  hmlthy.  After  the  cnu^tu  fall  off,  a  *niall  red  iiatrh 
remains,  which  slowly  fades.  The  true  skin  is  not  invuhwl,  except  in 
poorly  nourjjihed,  caeheetic  «ubjei*t«,  nn  a  re«iilt  of  continniHl  local  irrita- 
tion* like  scratching.  rn<ler  such  fu*  uheration  may  occur. 
Instead  of  the  ^niall  vcfsicnlopustulcs  •  :  1,  hnllite  from  ona  to  two 
inches  in  diameter  may  form,  tilled  flmt  with  serumt  aft^irard  with 
isero*pus*  Very  little  inflnmniatiou  is  seen  aliont  theiie  patduii^  and  in 
most  caaeg  the  intervening  i^kin  i*  normal* 

The  favorite  seat  of  the  eruption  i»  the  face^  especially  about  the 

.  chin,  next  the  hands,  the  neck,  the  fei-t  and  legs,  the  funnrnm,  and  the 

lacalp;  it  is  rarely  seeji  upon  the  abjomi^n,  and  never  upou  the  back, 

I  There  may  be  only  half  a  doxen  ve^icnlopustuleit,  or  from  thirty  to  forty 
may  be  prest^nt  The  sum  Her  oni-s  pumetimes  coa1e9ii4t*  and  form  others 
of  c*onstderable  size.  Itching  is  n'ti-r  a  Tin.nuiuKl  nymptom^  an<l  in 
most  tmsei  it  is  absent  altogether 

The  usual  duration  of  impetigo  ciaitaf(k>»a  it*  t^u  ur  three  weelcB;  it, 
however*  runs  no  n^gidar  t^oume,  anil  by  continui^d  auto-tnoinilaiioii  may 

(last  much  longer  than  thia. 

The  studies  of  Gilchrist  point  to  a  streptocoec^ta  o(  kw  vimlctica  aa 
the  cause  of  this  disc*ase.  Kumpean  tnfestagatort,  howavwr,  haft  more 
often   found  the  staphylococcus  pyogencis  aureus  in  tha  Ttaielea.     Im- 

[  petigo  contagio«m  may  occur  in  any  rhild^  but  b  aeeii  most  fnN|uaiitly  in 
one  who  is  puc»rly  nouriiihed. 

The  diagnosis  is  not  often  difficult,  and  ia  made  by  tha  foUovinf 

^leaturc«,  u%,,  tlie  mTurrence  of  aeveral  eaaes  tog^lhtr,  tha  isolated 
Tesiculopuntules  situated  upon  the  face  and  hands,  the  slight  itddagp 
and  the  prompt  cure  by  local  mt^snunfj  only.  Tha  bnlloiis  farm*  hov* 
ever,  is  frequently  itinKiund(*d  with  pemphigus;  many  oases  ui  whidi 
the  diagnofti^  of  p«'mphigus  is  maile  are  eiampW  of  im{M*tigo, 

Treatment — Thlti  is  simple  and  usually  vety  efTective.  The  cmata 
are  to  be  softencnl  and  n'mored  by  thoroughly  washing  the  part  with 
soap  and  water  or  a  bti  hloriil  ikilutkin,  after  which  the  whiti*  pretnpitate 

[ointment,  combined  with  thrre  parta  of  vasrliiie,  should  be  applied. 


imTlCABIA 

Urticaria  is  a  frequent  dtamae  in  early  life^  and  presents  soiot  fsa- 
tursa»  partiiularly  in  infants  and  yauog  ehiklr«ii«  which  are  quita  dif- 
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ftnvnt  from  those  seen  in  adults,  This  is  due  to  the  fact 
and  vesieles,  aud  oirai^ioiially  pustules,  are  assodated  witi 
Ag  the  wheals  quiekly  stibside,  it  frequently  hai>peug  tlj 
lesions  mentioned  are  the  only  ones  present.  Tiiis  fact  b 
to  eonsiderable  eonf union  in  names,  and  the  nrtieai'ia  of 
been  called  lichen  urticattis,  nritmria  papulosa,  siropiulm 
now  pretty  generally  agreerl  that  the  clinical  picture/ whiek 
one,  helongs  to  a  single  disease,  and  that  this  is  urticaria.   \ 

The  initial  lesion  is  the  wheals  hut  on  account  of  the  exi 
tiliility  of  the  skin  in  young  children,  the  process  is  more 
in  older  patients,  so  that  it  may  result  in  the  fornnition 
matory  papule  or  a  vesiele.    In  a  few  hours  the  wheal  ma; 
ouly  the  papules  or  vesicles  remain,  an<l  Avithout  a  good  h 
ease  may  he  a  very  obscure  one.     The  papules  and  vesieli 
greatest  frequency  upon  the  hands  and  feet,  particularly  th 
soles. 

The  more  severe  form  of  the  disease  in  poorly  nourisl 
is  sometimes  accompanied  by  a  pustular  eruption,  and  th€( 
be  deep  uh-eration  (ecthyma).  Tlie  usual  appearance  of  thi 
a  number  of  small  inlbimed  red  papules  whose  tops  are  c 
crusts,  the  result  of  scratching.  The  eruption  niaj  be  li 
extremities  or  it  may  be  general.  It  is  as  a  rule  more  sevi 
accessible  to  scratching. 

There  is  usually  severe  itching,  which  leads  to  loss  of  sli 
in  this  way  the  disease  affects  the  general  he^ilth  of  the  chili 
caria  of  older  children  does  not  ditTcr  essentially  from  t!ie 
in  adults.    The  alternation  of  urticaria  and  asthma  is  oeoi 
with. 

The  character  of  tlie  eruption  in  urticaria  and  even  iti 
often  suggest  scabies;  and  unless  one  has  had  an  opportu 
ness  tlie  development  of  the  lesions,  a  differential  diagno8ii| 
diflkult,  as  almost  ever}^  lesion,  except  the  wheal,  may  bg 
both  diseases.    Other  cases  may  resemble  varicella. 

Urticaria  in  early  life  is  most  frequently  the  result  of 
ance  in  the  digestive  tract.    Almost  auy  sort  of  deraugenK 
duce  it,  the  exciting  cause  varying  with  the  patient. 

Treatment — The  milder  foruis  of  urticaria  usually  resp 
to  treatment;  but  when  it  is  severe  and  has  existed  for  severa 
one  of  the  most  troublesome  and  intractable  skiji  diseases  o 
The  treatment  is  to  be  directed  primarily  toward  the  cond 
digestive  organs.  Children  should  be  put  upon  a  very  si 
ways  excluding  sweets,  and  usually  fruits,  especially  mw 
bowels  should  be  kept  open  hy  calomel,  a  nightly  dose  of 


^.fBABnsa 


M8 


N 
N 


iijorning  flow?  of  niagnoia.    If  the  uruie  b  txceiaivrfj  aci<I  iinii  sienaty* 
Alkaline  diiiretnii  Hhmihl  be  jriven* 

All  local  cauM<*«  of  irriutinii,  mirh  aji  nitigh  fiaunel  undfrrlothiim^, 
lihotilcl  be  n'movH.  The  ii!ec»p  may  be  m  much  digturbcd  aa  to  nH)aire 
the  ttae  of  trkinal  or  brcmiifl  and  rhloral. 

Th©  liwtil  irritatioij  anri  itrhiiig  timy  W  relieved  by  a  ?f?ry  diltila 
wjlutioii  of  the  subaeetatc  of  hiid  or  carWic  afid^  i^r  by  i1iltit<<<l  vinegar, 
i»r  Uio  fltiid  exlrnrt  of  hamametM.  or  bimrbonate  of  soda,  and  water. 
In  istt^ure  urliiHrra  almt>j^t  imnu^tliate  relief  may  W  obtaioeil  by  the  hypo- 
dermic  injectioo  of  three  to  eight  dropn  of  a  1-1000  i»lQtiun  of  epitieph- 
*in;  the  ndief  often  lanta  twelve  to  twenty*fotir  hours*  \V\ 
are  present*  the  white  precipitate  ointment  may  lie  oiied«  cv>i 
four  parta  of  vaaeline;  in  the  papular  and  vei^ieular  formt,  an  ointment 
of  iehthyol,  otie-per-*'ent  irtrength.  In  many  ctaet  the  improvement  in 
the  general  healtli  by  the  une  of  toniii^*  change  of  air»  etc*,  will  acctmi- 
pligh  more  than  any  nmumirei  dtrrf*te<l  especially  to  the  f«lief  of  the 
urticaria. 


8CABIE8 


U  .    iirti 

^■F    Seibiea  fa  a  contagioiia  diaeaae  due  to  the  buirovliif  into  the  ikin  of 

■        the  fejiuUe  at^rui,  with  secondary  leaiona  which  reanU  from  acrmtchtng* 

H  The  burr^  tally  where  the  akin  la  thinorut— 

^^^?ix.,  between  i  #urfaceii  of  the  wrist,  the  axillae^ 

^Hkodk  in  mala,  the  grnitaU.    It  is  not  iiei*n  upon  the  faiT*,  etcrpi  in  in- 

fanrv,  vil       '   ^  <v  occur  from  contai^  with  the  breajta  of  the 

mother     I  i  by  the  aicarua  is  usually  a  ii«|iule  or  a  fttaiele. 

aiimetimeii  a  pustule.     In  some  caaes  no  eTidencca  of  inflammation  arc 

tprceetit,  but  in  infanta  and  young  diildivn  they  aiagr  be  i4if 

lar  rru])tion4i  Wing  frt*quent  and  ofleil  tftmsivet  <^*  the 

hands  and  feet  The  characiertstte  bnrrtiw  ta  from  one-fourth  to  oine*half 
indi  in  li*ngth,  and  appt*am  a§  a  fine  brown  or  blnck  line,  nt  '  d  of 
which  the  acaruit  may  \m*  dintHj^errd  as  a  small  white  finftk.     i  rowa 

are  often  dilfleuit  to  find  in  infanta.  Tbey  are  fpencrally  to  be  seen  akmg 
the  nlnar  lK»n!er  of  the  hand  and  between  ^  nn.    TIji 

the  {nflammatory  lesions  varies  graitly  in  •  .,,  ,  .,:  cm^es;  u. 
are  ^ry  ffw^  while  in  others^  pmrtieiikrly  in  delicate,  cacbertie*  awl 
*  chndren.  they  art*  aometimea  Tery  setere,  m  that  the  skin  of 
^       u^l  part  is  nearly  mvercd  with  piistnlea.    These  msronikrj  IfadoQi 
due  to  infrction  by  the  streptomcrtia  or  staphyloeocvua.    A  pnatukr 
Dption  up<vn  the  handu  ^(hHuM  alwam  siiggvst  acmbiou     The  Mooia 
^ich  ifsult  from  arratchtng  may  lie  found  no  any  accvaaible  pottioB 
fif  the  body.    They  are  usually  at  Arst  Itnean  blnody  maris,  but  after 
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a  time  these  may  not  be  visible.     In  little  children  ut 
a&soiiatefh 

The  diagiiosis  of  scabies  if*  usnally  quite  easy,  as  sevi 
a  family  are  likely  to  be  aifeeted,  particularly  if  they  4 
bed.  The  diagnostic  features  of  the  eruption  are  the  pre^ 
vesicles,  or 'pustules,  eRpeeially  upon  the  hands,  wrists,  a 
careful  examination  with  a  lens  will  usually  disclose  soj 
acteristie  burrows,  or  even  the  acarus.  In  infancy,  scabii 
confounded  with  the  vesicular  form  of  urticaria,  unless 
of  the  lesions  has  been  observed, 

Beabies  may  always  be  cured,  provided  sufficient  precai 
to  prevent  re-infection.    This  necessitates  boiling  or  Imk 
patient's  elolbes,  but  all  the  bedding  as  welh 

Treatment. — lliis  should  always  be  begun  by  a  hot  b| 
soften  tbc  epithelial  scales  about  the  burrows*    The  bodyJ 
oughiy  scrubbed  with  soap  and  water,  preferably  with  a| 
batli  k'ing  continued  for  at  least  half  an  hour.    It  is  we 
night.    After  the  bath,  the  body  is  anointed  with  the  pa 
should  be  thoroughly  rubbed  into  the  skin,  clean  cloth 
the  child  put  into  a  perfectly  clean  bed.    In  the  morn 
may  be  washed  off,  but  none  of  the  clothing  previously 
put  on.     This  treatment  ig  to  l>e  repeated  ou  two  or 
uighte,  and  if  thoroughly  done  it  will  effect  a  cure,     Th 
phur  ointment  is  too  irritating  for  use  in  little  ehiUlren, 
following  may  be  substituted:   ^naphthol,  15  parts;  cret 
parts;  vaseline,  1^0  parts   (Kaposi);  or,  precipitated  si 
balsam  of  Peru,  1  part;  vaseline,  8  parts;  or  the  simple! 
may  he  applied  without  dilution.     After  the  use  of  the 
is  generally  required,  for  a  few  days,  some  soothing  appl 
mentioned  in  the  chapter  upon  Eczema, 


TINEA  TONSURANS— RING-WORM  OF  THE  SI 


Ring-w  orm  of  the  scalp  is  a  very  frequent  disease  in  i 
children,  often  occurring  as  an  epidemic.  According  I 
primary  lesion  consists  in  a  red  papule  surrounding  a  hi 
increases  to  a  small  circular  patch;  this  spreads  at  it^ 
gradually  increasing  in  size  until  it  is  from  one  to  two  inqj 
but  rarely  larger  than  tins.  Sometimes  several  of  the 
These  affected  areas  always  have  rounded  borders,  and 
lined.  Here  the  hairs  are  very  brittle,  and  often  broken  1 
scalp,  80  that  the  area  may  appear  to  be  bald.     Wheri 
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r>fT,  the  hiiir^  have  lout  their  lunter.  Tlie  iitum}w  of  the  bfokdi 
haiw  point  in  all  ilirtM-tioniu 

The  fiingt  which  imKltKi;  the  disease  belong  chiefly  to  the  group  of 
small  gpore*!  fm\^\  or  nit<  ^>     Of  the  iieveral  micn»«poron»  that 

have  been  shown  to  have  ^^.,.41  ai^uifimnre,  the  murttvijionin  Au* 
ilouini  iir  the  one  of  inipt^rtanre  in  thm  rfnintry.  The  large*f(pore(]  fungi 
(trieophyton  crnterifc^rrae  or  trit'oi»liytt>n  ax  itmiimtum)  are  reatptiojiihle 
for  a  small  proportion  of  cnise*.  The  fungi  penetrate  the  Rhaft  of  the 
hair,  both  the  ftpore;*  and  the  myr-dtum  b(*ing  M^*n  undrr  the  micn»iicope. 
The  fipores  are  pre«*nt  in  great  nnmlkcm  in  the  hair,  but  the  mycelium  i« 
mmi  abundant  in  the  iw^ales.  The  amount  of  inflammation  found  In  the 
diseased  arean  varies  much  in  the  different  casefl.  There  may  be  only  a 
iiealjtiett  of  the  N-alp*  or  a  formation  of  pu»1ules  in  the  hair  fallirleit,  the 
haim  loosening  and  falling  out  in  conaequenee.  In  young  infantji,  wlu^ra 
the  hair  ii»  «Ktinty  and  thin,  the  diaoaae  raaembles  tinea  eireinata — i.  a*^ 
it  iifk  euperfieiftl,  and  the  hair  follii^lesi  are  often  not  tnTolvinl.  Cliildnii 
of  all  ageit  are  liable  to  tinea  tonmirans.  It  flonri^hee  particularlj  fn 
in^titutiona  and  among  those  children  who  are  dirty  and  generally  nag*- 
l«Giad, 

Tba  diagnostic  feature  of  the  disease  is  the  preaeiuie  of  acaly  patchea, 
wilh  loaa  of  hair.  Tlie  patches  art^  uitually  cirrular,  and  by  namiiuitioiii 
with  a  lens  the  stumps  of  broken  hairs  are  seen  all  over  the  dinemsed 
ari^s.  By  a  mierofiropieal  rxaminatioii  Uie  (tingua  ia  disix>n*n*d«  In 
typiml  cases  the  diagnosis  is  tm^^y  if  th«  prooM  ia  at  all  advancedt  but 
there  are  many  atypical  forms  ant]  many  mild  cases  where  the  recogni* 
tion  of  the  dt#eaie  is  difllctilt  The  symptoms  an*  ofti^n  maskeil  by  tlte 
infUmniatory  eonditions  present.  The  disease  may  be  cuofounded  with 
seborrhea;  but  in  the  latter  the  lenion  is  diffuse,  never  sharply  defined; 
there  is  general  thinning  of  the  hair  over  the  scalp,  and  nerer  the 
itumpy«  broken  haira.  rsorta^is  has  points  of  reirmblam^i? ;  but  it  ia 
usually  found  on  other  parts  of  the  body,  eapec^ially  the  kmeca  and  el* 
bows,  and  upon  the  scalp  the  patehea  are  more  numefous  and  sroaller. 
In  ecaema  the  loss  of  hair  fn  eimunaefflMsd  patf  h«<«  in  fiffrr  seen,  n«»r 
are  the  broken  stumps. 

Tinea  tonamaiia  ia  alwavi*  nimblei,  ptoirided  xtw  pain  lu  ran  be  kvyt 
under  doae  aorfciUaiiee*  and  treatnaenl  thoroughly  carried  ottt«  but  it  ia 
particularly  obatioate.  There  is  no  tsndeiicy  to  spimtaneous  ffcfivery 
cioepi  toward  ptAerty»  when  many  of  the  eaaoa  nrovitr  even  withoQl 
treatment  In  a  reeent  caae»  trmtment  niial  aaaally  be  rontiniied  for 
several  weeks  or  mcifiths,  and  in  chronic  casea  fvmn  sis  nifioths  to  one 
year,  with  the  elosevt  watrhfoliicaa. 

Traataaat— The  great  difflrally  in  treatment  Is  to  get  the  parasili* 
ride  deeply  enough  into  the  scalp  to  readi  the  fungna.  store  this  is  oftoo 
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at  the  very  bottom  of  the  hair  foIlid<?s,  As  a  first  step, 
l>e  cut  short  all  ov«-r  tliu  patch  and  for  at  It^i^t  an  ioch  h 
uei-<^esary  in  order  h*  gvt  at  tlie  diseased  ]iart  and  to  d<*t 
inlection  e^rly — if  poesible  before  the  fung^ua  has  exteii< 
the  foUicJee.  The  parasiticide  gbould  be  applied  not 
aronoii  the  patchy  anil  the  entire  scalp  should  be  washed 
or  three  times  a  week.  To  prevent  the  disease  spreadinj 
are  to  be  kept  softened  by  the  use  of  carliolie  soap.  ' 
not  be  brushed,  as  this  tends  to  scsitter  the  sporeg  and  spi 
All  patients,  while  under  treatment,  should  wear  a  ca 
oiled  silk,  or  one  lined  with  paper,  in  order  to  pretent  ii 
In  institutions,  affected  children  should  invariably  be  iso 
To  destroy  the  fun^s  almost  every  germicide  on  thu 
advocated  at  one  time  or  another*  whieh  proves  that  the  d 
obstinate  one,  and  that  no  one  application  is  invariably  su 
depends  more  upon  persistent  treatment  than  upon 
Tliose  whieli  have  the  sanction  of  the  widest  use  are 
iodin,  the  bichlorid,  white  precipitate  and  oleate  of  mereu* 
ehrysarobin,  creosote,  carbolic  acid  and  croton  oiL  As  a  ¥ 
ments,  adcps  lanae  (lanoline)  ii?  greatly  to  be  preferred 
lard.  Epilation  is  necessary  in  many  cases  as  an  aecessoi 
cation  of  germicides,  particularly  in  older  children. 
been  employed  by  Saliouraud,  Noire  and  others.  Th| 
should  be  exercised  in  Its  use  or  permanent  baldness  may 
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ACUTE  OTITIS 

Otitis  is  a  frequent  affeetion  during  infancy  and 
attacks  usually  oceurring  in  the  eold  season.     Of  all  t 
couditious  which  may  be  met  with  in  early  life,  there  is^ 
which  more  frequently  gives  rise  to  obscure  felirile  sympto 

Etiology. — Acute  otitis  is,  as  a  rule^  a  secondary  diseas' 
erally  prt*eeded  by  some  infectious  process  in  the  rhinopl 
usual  avenue  of  infection  is  the  Enstacliiau  tube. 

While  it  is  most  commonly  seen  following  simple  rhin 
the  mrjst  severe  forms  of  otitis  follow  sciirlct  fever,  epider 
measles,  diphtheria,  or  pneumonia.     The  entrance  of  fluidi 
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Rti^tiK'hiiin  IuIk"  from  the  nanal  doiu'lie  or  nuMal  i^yrttijiriuir  ^'uiy  ratimf 
acute  cititiii.  It  t4C}inttirm>3t  rt^^ultjn  a^  ati  i^xtciitfiun  of  iriflamioiitiiJii  fmni 
nienJDg'itijty  ettpecnally  tht»  cvrelmiHpjiml  form*  Otitic  U  v»»ry  himmon  in 
hi>«tiital  |tatieiiU»  ei^pocially  poorly  nourished  lofants.  In  tf/rm  it  U 
found  with  little  or,  mori*  frequt?ntly,  with  no  evtdenc€#  of  a  riiinoptuiljii* 
gitia,  ^    '**•* 

The  microorganiams  concerned  in  the  prrMluetion  of  icirte  dtrtia 
rary  Mjmewliat  with  the  etmrlttton  of  whiih  it  is  a  compticatioa.  In  llie 
order  of  fretjuejji^y  Uiere  are  foiintl  tlir  ilaphyliH^ittniit  aureus,  the  jineu- 
moeoeeui,  the  atreptococeua,  and  the  tntluenza  bacilhta,  Uiiet]  tnfectiotui 
art^  Tery  fotnmon.  In  (tiwu  <-i»mi>lic*atin}^  diphtheria,  thi*  Klcliii*Ix>cflWr 
bacillus  may  be  found  with  any  of  tlie  fornix  mpntioniH],  or  raay  «xxnir 
aloite.  In  chronic  caaes  any  of  the  pyogenic  organijmii  may  be  proaent^ 
and  not  \>ry  infrequently  the  tuU*rcle  hai'illuft. 

Ifeaioni, — The  orthnarj  couriML^  of  e%L*nt^  in  the  pathological  pcocefli 
bV  first,  nvMiv  hy|K^r«mia  and  Kwelliug  of  tlie  mucmia  tncitdiraoc!  of  the 
f*  '  tryirx,  which  extends*  into  the  !'  '  Mun  lube,  rsujiing  otml rue- 
:  «  or  Ie88  complete.    The  Inflan  prtx^cas  may  iw  Kmitcd  to 

the  tube,  or  it  iiwy  extend  to  tlic  mut^ouii  membrane  lining  the  middli) 
car. 

There  are  two  Tariaitea  of  acute  tnflammatinn  of  the  middle  cmi^:  (1) 
ITie  catarrhal  foriiv  witicJi  tiKually  a«^>mpanie3<  nimple  catarrh 'of  tla» 
rhiftophar  *     ite«  mc«dea*     Thi«  i- 

mueoQi  i  y,  and  ita  pnBlueti  n 

tiiuc<iNptta.    It  ia  generally  coaflned  io  the  lower  ptfl  nf  the  tjin panic 
aTitgr*  and  i*  the  fonn  moi«t  fri^ucntly  m^     *     '   ^uita.    (2)  The  jn  r  t 
at  or  phb»gnionoufi  funw.  whieh  affeda  oln  reo  prtncijially.     i 

ii  a  much  more  aerioua  inflamouitiont  and  ia  oftifo  excited  by  the  infrcy 
catarrh  of  acarlet  fever*  or  diphtlieria.  lit  tlita  vmriaty  nicfo^ 
find  their  way  into  tlte  middle  ear  in  great  numben^  and  let  «p 
an  inflammatiofi  of  a  more  nmloiit  type,  which  may  iofolva  ooi  «iqIt 
the  mucMJUa  membtmae  litting  the  tyuifianum,  but  aba  the  cseUular  tiame 
in  the  ttpper  part  of  the  tympanic  cavity.  The  linii];g  m«mbimBe  iif  the 
mastoid  cells  is  tnvoli i«d  tn  manyi  if  not  all*  of  tlie  caacL 

The  catarrhal  form  of  inflammatioo  freftietilly  aifcfidea  in  s  few 
lys  with  proper  trmtm«itt»  the  only  reattli  being  •  dlgbt  deafneis, 
rhich  b  trmpiifmry.  The  phlagnoncios  form  csaiiaea  a  atoppafe  of  the 
tantacJiian  tube,  rupture  or  skm^'hinj^  of  the  t3rmpaiiic  mmnfaimDe,  and 
lischarge  of  tlie  producta  of  inflammation,  or  rarely  pui  finda  an  outlet 
by  hurrfming  between  the  eartikgea.  The  inflammalory  proeeaa  nm^ 
the  lioDcm  tnu^ing  nfH^m«  of  the  naaidca  or  the  bony  walU  -  f 
>  t  4nttm.    Xbe  retntite  naiulta  are  perioalitif  nnd  neeraaia  of  Uii: 

]  <nH%  parhymenin^tittfy  infectjous  thromboeii  of  the  latrmt  iintta» 
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general  purulent  meningitis^  and  cerebral  abscess.     These  will  be  con- 
sidered under  Complications. 

Symptoms. — ^These  are  usually  few  in  number^  bnt  present  grett 
variability  as  regards  their  combination  and  dntensiiy.  The  two  nmt 
constant  symptoms  are  pain  and  fever.  In  a  typical  case  in  an  inlant, 
there  is  generally  at  the  beginning  some  discharge  from  the  nose,  slif^ 
congestion  of  the  pharynx  and  tonsils,  and  a  temperature  of  100®  to 
102°  F.  There  is  nothing  characteristic  about  this  catarrh.  After  two 
or  three  days  the  objective  symptoms  subside,  but  the  infant  continiwi 
to  be  restless,  worries  much  of  the  time,  wakes  frequently  at  night  with 
a  start,  nurses  poorly,  and  the  temperature  remains  elevated,  ugutlij 
from  100°  to  103°  F.  (Fig.  150).    The  infant  seems  decidedly  ill,  ind 


Fig.  150. — Temperature  Chart  of  Acittb  Otitis  Followino  Imixubmsa,  nr  a  Cdlp 

Three  Years  Oxj>. 


yet  no  very  definite  symptoms  are  present.  Rarely  there  is  marked  ten- 
derness about  the  ear,  and  the  child  refuses  to  lie  upon  the  affected  side, 
or  shows  signs  of  pain  when  the  ear  is  touched.  After  a  week  or  ten 
days  spontaneous  rupture  of  the  drum  membrane  takes  place,  and  sub- 
sidence of  the  constitutional  symptoms  follows.  In  some  cases  there  is 
seen  only  a  high  temperature,  ranging  from  101®  to  104®  F.,  which  per- 
sists for  several  days  without  outward  evidences  of  pain  or  other  signs 
of  inflammation,  and  the  discharge  is  the  first  symptom  which  leads  the 
physician  to  suspect  disease  of  the  ear.  In  other  cases  there  is  marked 
dulness,  apathy,  anorexia,  and  sometimes  nausea  and  vomiting,  but  for 
several  days  no  evidence  of  pain ;  the  temperature  may  be  but  little  ele- 
vated. Thus,  in  most  of  the  attacks  seen  in  infancy,  pain  is  not  marked, 
and  it  is  this  fact  which  so  often  leads  to  the  obscurity  of  the  symptoms. 
In  older  children  the  symptoms  are  more  characteristic.     Pain  is 
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usually  nharp  aufl  aevere,  and  ig  raDiplaiued  of  mrly  in  thQ  siladt.    Thn 

fU^mpiTaturc  in  nearly  alwayn  elrvaUnl  two  or  lhn«  d^grtaa,  and  occa- 

lionally  it  i«  103^  or  104°  F.  (Fig*  151),  with  eevere  h«adaehe,  eitn?iise 

ntkiiDneHa,  and  even  delirium  or  citnvuUiunii,  m  that  montngilis  may  b^ 

Paus]KM't«>r1. 

The  inflammation  doei  not  neceanarity  go  on  to  auppuratioD  and  rup- 
ture. There  are  even  more  frequently  mtn^  aeeompanying  ordinary 
headf  "ohiH  or  mild  attacks  of  inflcienxa» 
severe  for  twenty-four  or  thirty *»iz 
hourR,  and  atx^mpanied  even  by  a  rood' 
rate  elevation  of  tempenlnrc,  and  yet 
rliiih  rapidly  iiube*ide  wilhuut  further 
ymptoma. 

In  infanta  miffering  from  malnutri- 

r^tion  or  maraeimutf^  otitiM  often  citmet  on 

rithoiit   any  objective  syrapti^m*,  the 

lri<t  thing  notietnl  tiring  the  dijieharge. 

Of  all  the  iyinptom«»  fever  it  the 

cxinHtant,  and   is  prenent   in   alt 

except    those    jui^t    mentioned. 

The  uiraal  range  of  temj**Taf  tire  i«  fmm 

IW  to  10*i^  F.;  exeiptioniilly  it  may 

from  103**  to  105^  F,    The  courac  of  ^o.  lai.— TmiiFaaATt'M  f  ■*«  *w 
temperature   ip   irregular,      Aft«T        p^^ ,  ,  ,y  ^j^  ^^^g^ 

ntam'oiis  rupture  or  incision  of  the         *>*«J  d  •  mM  •»- 

Inim  membrane  the  temperature  uau*        im^iutJhmmlm^*  ^"* 

i^  falln,  but  often  not  '  r 

f)i{&  in  more  markefl  in  «' 
than  in  infanta,  lit^*au>ie  in  t 
the  drum  membrane  ii 
yielda  more  readily,  and  > 
lief.  Tendemeai  ijt  Aometima*  elicited  by  preMUtVt  Mperklly  jUJEt  in  front 
^of  tho  external  auditory  inealua  i  V  iv  bt  iaerBaaad  aenaitivmisii  of 

11  parta  of  the  ear  and  evu  of  thi*  >  la  of  tlw  iMid ;  but  no  reltanra 

bould  be  placed  upcm  the  abaence  of  aoeh  lyniptoaBa  in  asrlnding  olitia. 
^tldicn  often  oomidain  of  noiaca  in  Iha  oar*  C4ar«bnl  lymplMia  ato 
and  occur  tliidly  in  oaaef  not  raoeJYiaf  IitQi>0r  aariy  tioat- 
ment ;  they  may  indioite  nieningml  eoi^gvlioiip  or^  leal  feaqncntly,  local- 
ised mentngitia  or  thrombeaiiL 

In  secondary  otitia,  eaperiaily  whtu  cocnpliaiting  irverv  acarlat  f«f«r, 
diphtheria,  meaafeap  or  typhtrid  frter,  all  aubj^ctita  aympioma  ara  fre> 
Illy  wanting;  nnleai  tba  aara  ara  axan^ned  tha  diwaM  may  ba  olvr* 
untU  rupturr  haa  takan  phoa; 


la«W«i  fbllowad  brim 

riMCP  mad  JmmwMaiw  fdhf  al  pala. 
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The  local  appearances  in  the  early  stage  are  marked  redness  and  am- 
gestion;  later  there  is  distinct  bulging.  If  perforation  has  taken  place, 
its  site  may  or  may  not  be  visible,  but  its  existence  may  be  aswimed  if 
bubbles  of  air  are  seen  deep  in  the  canal,  and  if,  in  the  absence  of  t  fu- 
runcle or  marked  eczema,  much  mucus  or  pus  is  present,  as  inflammttion 
of  the  external  canal  seldom  causes  a  discharge.  In  the  catarrhal  fona 
the  discharge  is  at  first  sero-mucus  and  quite  profuse ;  later  it  is  pom* 
lent.  In  the  phlegmonous  form  it  is  always  purulent,  and  liable  to  a 
sudden  arrest  with  an  increase  in  the  constitutional  symptoms.  The  pus 
sometimes  burrows  between;  the  cartilages  and  escapes  externally  behind 
or  at  the  side  of  the  ear.   .Rarely  it  may  workJ|»  way  anteriorly  and 

ruse  an  abscess  in  the  parotid  gland. 
BiagnoalK — Otitis  in  infancy  is  frequently  obscure,  because  the 
i>atient  is  too  young  to  direct  attention  to  the  seat  of  pain,  or  because  the 
pain  is  slight  or  absedt.'  The  temperature  is  ali^ost  invariably  elevated, 
and  the  usual  problem  presented  is  to  discover  ^  (^use  for  this  fevtf. 
The  e^minalion  of  the  ears  with  a  speculum  should  be  made  as  a  matter 
of  routine  in  all  children  with  fever,  especially  tho^  in  whom  the  cans? 
of  the  fever  is  not  perfectly  clear.  Otherwise  many  cases  will  be  over- 
looked. A  le^cocytosis  of  15,000  to  20,000  is  almost  invariably  found. 
Local  tenderness,  deafness,  or  noises  in  the  ears  aret  significant  when 
present, 'but  are  often  wanting.  .Otitis  is  so  common  a  c^^use  of  high 
temperature  in  infants  during  the  cold  season,  thut  one  should  ahrap 
have  it  in  mind. 

Complications  and  Sequelae. — Eemote  consequences  are  most  likelj 
to  be  seen  in  cases  following  scarlet  fever,  probably  because  of  their 
severity,  particularly  when  early  treatment  has  been  neglected. 

Mastoiditis. — This  is  the  most  frequent  complication  of  acute  otitis. 
In  infancy  the  mastoid  process  is  small  and  cpntains  but  a  single  cavitj» 
the  mastoid  antrum,  which  communicates  directly  with  the  vault  of  the 
tympanum.  It  is  probable  that  in  every  severe  case  of  acute  suppurative 
otitis  there  is  some  pus  in  the  antrum.  This  is  usually  discharged  into 
the  middle  ear  after  the  tympanic  membrane  is  incised  or  ruptures  spon- 
taneously. The  principal  cause  of  mastoid  involvement  is  want  pf  proper 
early  treatment  in  acute  otitis,  particularly  the  practice  of  allowing  these 
cases  to  take  their  natural  course  ii^stead  of  securing  early  drainage  by 
incision  of  the  drum  membrane. 

The  important  symptoms  of  acute  mastoiditis  are  fever,  mastoid  ten- 
derness, and  swelling.  If  mastoiditis  develops  rapidly  after  acute  otitis 
the  temperature  may  be  high — 103°  to  105®  F.,  and  the  leucocytosis  i* 
somewhat  ^eater ;  if  it  develops  gradually  and  appears  late  the  tem- 
perature may  be  scarcely  above  100°  F.  Abrupt  cessation  of  ap  ear  dis- 
charge should  always  arouse  suspicion.     It  is  always  diflBcult  to  de- 
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tcrminf*  tlie  presence  of  a  isliirht  aniuutit  of  nmKtoifl  t<*rKl<^mp#tg,  but 
|M'r»i.«^U?nt  tiMiiIt*fiH*aMt  tif  (»tie  »«ide  titily  Im  tti^'iuflcntit.  It  tit  oftru  tnoxt 
itmrked  doi^e  l>ehincl  the  auricle  just  over  Uic  antrum,  fare  Ahuuld  W 
ul>8ervcH]  ill  aiM^iTtaiiung  tcfHieriicsiie  to  make  pn*Ha(ure  only  ovrr  the  tnai^* 
toid.  When  there  is  fK'zt?nia  or  furuncuhiitid  of  the  eaiial  pitidiiiig  for- 
wnnl  the  auKcle  cauiii?«  pain.  The  early  nwelhn^  in  due  to  e«leiiui  from 
perio^titiji;  later  tht«re  may  \m  an  aeeumiilation  of  pun  Wtieath  Uie  pt^ritM* 
teum.  Po«tt«anrici]lar  abacfwi  eaufien  a  very  eharacten§tic  aweniii)(»  th« 
ear  gtanrllng  nut  from  the  hmA,  H  in  n^tmtly  due  tt>  nfiontmneou^  nip* 
lure  through  the  outer  bony  wall  junt  over  the  antrum;  it  may  occur 
when  there  haic  l>e€*n  no  diwharge  from  Uie  mr;  hut  mastoid  ititf  prac 
tically  never  oe<'urv«  an  a  prinmry  henrnto^'noun  infirtion  and  examina- 
tion of  the  drum  mefnhrane  will  reveal  unmiftakahle  evidence  of  an 
otitic  m«^lia.  It  Ik  a  fn^uent  re^tuU  of  M'vere  eaaua  i»f  m^i»  maaii>iditiji 
not  ofierated  upon,  ef^perially  in  youn|^  ehildren* 

The  rharartert»tie  ot<»MM»pic  apptiramn^  of  a4'Ut4»  mairtoidiiia  aiY«, 
bulging  of  Shrapnel Tn  membrane  and  druoping  of  the  upper  poatfrior 
Willi  of  the  extt^mal  auditory  tunal  due  t4j  i^ilema. 

Memmjitia. — Thia  ia  ?ery  rare  in  infanii,  but  ia  mor«  eommon  In 
older  children.  There  may  be  a  loealia^ed  paehv^  -  -  ^vith  the  for- 
mation of  pua— #n  epidural  ab»eeM— or,  leas  f  _  neral  puru- 
lent meningitia.  It  may  be  ikei\>n«lary  to  other  Imiana,  ftirh  aa  ihroiiK 
bt^in  of  the  lateral  itinuft.  or  the  rupture  of  a  eerebml  ab<tce«a,  but  ia  itm* 
ally  due  to  inftn  tiori  through  the  rm^f  of  the  tymfianum,  €»r  mUmg  iha 
inti?nial  auditory  mi!attia.  Meningitia  may  cKmr  citlier  with  amt4^  or 
ehronie  caaeii.  I  tip  nymptuma  an*  thoae  of  a  levenr  amUr  meni^gitia;  tia 
duration  h  nhori;  ita  tfrmination  almoal  ioTmriably  in  AmtiL 

C^rtbml  Ahgcetw, — Thia  it  due  to  a  dirvet  iJCtiaiaioci  of  Ibe  infection 
from  the  bone,  Teina,  or  dura  mater.  In  alioiit  two-lliirdia  of  ijit  caaaa 
the  ahacesi  ia  in  the  temporoaphenoidal  lobe.  The  next  mmt  tftqmmt 
aeal  ia  the  lateral  lobe  of  the  rerelielhim.  K5mef  i^tatea  that  fliiemai»  of 
Die  maatoid  and  midiUe  oar  kftda  to  oartbtml  ahaeaaato  and  dtaanae  of  tim 
labyrinth  to  rerebellar  aboraaa.  Abacaioa  mjr  ba  fsonpliimtod  by  throm* 
boali  or  by  meningttta.  They  af^  often  latent  until  Jui4  befoee  death, 
V  t  '  I  M  re  fraqoeilly  oemm  from  tha  devekipnicni  of  pumleal  nentn* 
>.M  in  from  any  arlher  canaiw    Tliey  ai^  rafa  meqit  in  otftia  of  lAur 

atandtng.     (8ee  Certrbral  AliafeflBL) 

Thromlnms  of  tta  lalamf  mmm  naiy  "^ 
f(»rmer  there  ta  oct!hudoii  of  tba  waad  hv  r 
there  are  in  addition,  miefo5rganiania. 

Sinpla  throroboaui  eaa»ea  no  imponant  ni  t  rri.  s.tii<  throm* 
boata  ia  fdali^y  infnN|tient  and  ramiHa  vitj*  ruirk^^i  41  i  ^<  w  rt*  nymp* 
tona.    It  foUova  nfwrarioa  upon  Iba  naaloid,  or  ocrafv  aa  a  rooiplieatioci 
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of  mastoiditis  quite  apart  from  operation.  The  temperature  is  QsmlW 
of  a  high  and  widely  fluctuating  type,  and  there  may  also  be  chille  with 
older  children,  but  this  cannot  be  depended  on  as  evidence  of  throm- 
bosis in  infants  or  young  children.  In  some  cases  the  coustitutional 
symptoms,  except  fever,  may  not  at  first  be  severe,  but  may  snddenlj 
become  very  grave.  Marked  cerebral  symptoms  often  develop  rapidly, 
and  death  may  follow  in  from  twelve  to  twenty-four  hours.  At  autopsj 
there  may  be  found  a  soft  broken-down  clot  in  the  sinus,  whidi  mtj 
extend  into  the  jugular.  It  may  be  followed  by  secondary  lesions  of  a 
general  pyemia,  or  by  localized  or  general  meningitis.  Blood  eultars 
usually  give  positive  information,  but  it  is  often  necessary  to  make  ser- 
eral  before  organisms  are  found. 

The  labyrinth  is  infrequently  involved,  although  eases  are  recor^^ 
by  Pye,  Phillips,  and  others,  in  which  the  necrosis  and  discharge  of  the 
entire  labyrinth  has  occurred  after  scarlet  fever.  In  most  of  these  cuei 
the  deafness  was  complete,  and  in  several  vertigo  was  present. 

Facial  paralysis  rarely  occurs  in  the  acute  cases,  but  accompanies  t 
considerable  proportion  of  the  chronic  ones.  It  is  especially  seen  in  the 
tuberculous  variety.  It  is  due  to  an  extension  of  the  inflammatoiy 
process  from  the  bone  to  the  seventh  nerve,  where  it  passes  through  the 
canal.  The  symptoms  are  those  of  ordinary  peripheral  facial  pabj. 
The  prognosis  is  good  for  recovery  in  the  non-tuberculous  variety. 

Treatment. — Something  may  be  done  in  the  way  of  prophylaxis.  It 
is  of  the  first  importance  to  secure  a  normal  condition  of  the  mucom 
membrane  of  the  rhinopharynx  by  the  removal  of  enlarged  tonsils,  ade- 
noids, etc.  The  occasional  attacks  of  otitis  accompanying  these  con- 
ditions are  pretty  sure  to  be  followed  by  more  serious  trouble  unless  they 
are  relieved.  Repeated  attacks  of  otitis  media  in  childhood  are  responsi- 
ble for  fully  eighty  per  cent  of  the  cases  of  chronic  catarrhal  deafnev 
in  adult  life.  Whether  during  attacks  of  measles  or  scarlet  fever,  mnch 
can  be  done  to  prevent  otitis,  is  still  a  mooted  question.  We  believe  the 
risks  of  infection  of  the  middle  ear  when  judicious  nasal  syringing  is 
employed  are  less  than  when  nothing  is  done  to  cleanse  the  rhinopharynx. 

The  medical  treatment  of  acute  otitis  aims  at  the  relief  of  pain  and 
arrest  of  the  inflammation.  If  the  case  is  seen  in  the  early  stage  the 
introduction  of  a  few  drops  of  a  solution  of  epinephrin  into  the  nostrils 
and  ears  and  repeated  every  two  or  three  hours,  will  sometimes  abort 
an  attack.  Carbolic  acid  in  olive  oil  in  a  strength  of  ten  per  cent  has 
an  undoubted  effect  in  allaying  inflammation  if  applied  in  the  early 
stages.  This  may  be  aided  by  free  catharsis  and  the  application  of  diy 
heat.  Laudanum  should  not  be  dropped  into  the  ear  as  is  so  often  done 
in  domestic  practice;  but  there  is  no  objection  to  a  few  drops  of  a  fonr- 
per-cent  solution  of  cocain,  which  may  relieve  intense  pain.    If  the  child 
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IB  not  mon  comfortable,  an  optali*  should  lie  given  which  may  not  only 
relieve  pain,  but  may  have  a  favorable  iufluene^  upon  the  inflmmmation. 
A  continuance  of  pain  in  spite  of  th»^*e  m«ixuri*j»,  with  an  inrn^a* 
Hng  ti*m|x*nituri%  calU  Uit  o[M*nitive  in t*»rfe rente.  But  a  more  reliable 
guide  10  the  appearance  of  the  drum  membrane.  If  in  a<)dition  to  thmo 
**ymptfim^  there  is  maHfoitl   tcridc»rncju«   imme«!iattt  pwr  ^  of  the 

drum  mrnilirane  is  imperative,    xVn  early  incision  ii  u*'  IowimJ  by 

a  discharge  of  blood  only;  but  tension  i«  n?lieved,  pain  diMippeani,  and 

be  inflaninmtiuri  often  quickly  «uhiidea  without  the  f^ 
P(8ee  Fig.  151.)     iluch  sufTering  is  thereby  avmdcd;  tl 
heals,  and  mu<h  lei<«  damage  is  done  than  by  allowing  the  diseane  to  go  on 
to  a  spontaneous  rupture,    l^ter  incision  may  be  required  either  fnr  the 
relief  uf  [mill  or  for  the  evncuatiou  of  pu»*  in  jin>vent,  if  poaaible,  the  dis*- 
leane  from  spreading  to  the  bony  parta.    The  advantagnt  of  early  paniivn* 
[teisit*  in  acute  otitis  can  hardly  be  oversttatinl.     V  *    mnU  it  i* 

rfree  from  rink,  cau^*9  little  or  no  ahoek,  and  i<h  m  many 

nari  even  in  which  the  indicationa  arc  not  m  clear  aa  tho««  abo¥«  dtf 
wnlKMl.  Incij«i<»n  of  the  drum  membrane  should  lie  favored  in  vmam  of 
doubt  rather  than  waiting  for  more  definiti*  indiratiiin^  with  the  Att44id- 
aut  TiiskB  of  delay. 

In  tlie  »iee<»ndary  otiti«  of  t^iiirU  t  (vxer^  meaalaa^  and  diphihcrta,  the 
indicationii  for  paracente^ig  are  uj^ually  to  ba  dirifcd  fr%>m  tli«  apjiear- 
ance  of  the  drum  mt*mbrano  alon^^  other  symptoma  Iwiiig  abaenl  or 
masked  by  the  primary  diaeaae. 

After  inciiiion  or  gp^mtaneoua  rupture  of  the  drum  membfane,  to  pre* 
vent  the  wound  from  elofiing  and  to  cleans  the  parta,  the  ear  ibotild  bo 
Layringed  every  two  or  thrw  hour«  wtih  a  warm  Maline  aolution,  or  a 
saturated  solution  of  txiric  acid.  A  bulb  ear-«yringe  cif  soft  rubber  or 
a  fountain  nyringe  may  be  u^etL  lite  external  auditory  eanal  slioald 
l»e  carefully  drii^l  after  irrigation  to  pref«*nt  maeeratioQ  ami  the  dcfdop- 
ment  of  ccxema. 

In  moat  acute  oaaes  the  dtacbaiga  eeaaca  in  from  one  lo  Uire«  weeka; 

bould  it  (\intinue  longer,  fiotna  miaattrca  for  rb«cking  it  may  be  mad. 

^Thc  UAe  of  a  few  dropi  of  a  1  to  a,0(KI  aolution  of  biehKirtd  in  aixty-fin! 

I^er  i^nt  alcohol  after  syringing  is  of  soQiie  value.    It  should  bt  used  with 

medicine  dropper.     When  tlie  dlH^hmrgis  has  berooMs  fetid,  syringing 

aca  a  day  with  a  dilution  of  peroxid  of  hydrogieii  (1  to  2)  is  often 

fful*     A  perftintent  di««charge  often  dafModa  Qpoo  the  fact  that  the 

ild's  general  cnnditiim  is  pfmr,  and  impmtametit  in  this  it  mors  im* 

^portant  than  any  variation  in  hieat  treatmi'ut. 

When  nymptonw  pointing  to  acute  nis«inidilNi  are  pnwnt.  early 
free  incision  of  the  drum  membrmne  is  ^  '    ami  a  masloid  ic^ 

bag  should  be  applied  interatitttiitly  far  tmirM^^^'^rur  to  ihirty-«ii  boon. 
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In  addition,  in  older  childreu,  the  artificial  lec(*h  n 
antrum  or  the  mastoid  tip.  With  these  measures  tlie  iu 
aubeides.  Kegarding  operation  upon  the  mastoid,  our 
at  is  now  performed  too  frequently  and  with  insuffici 
especially  in  infancy  and  very  early  childhood.  The  opeml 
one^  and  at  this  age  its  immediate  risks  are  coiisidei 
known  of  a  number  of  deaths  directly  coimeeted  with  it, 
occurring  at  a  later  peritxl,  where  the  child  was  worn  od 
after-treatment,  dying  j>erhap8  from  gome  intercnrrent 
exhaustion.  On  the  other  hand,  the  dangers  to  which  very 
are  exposed  who  are  nut  o|K!rated  upon  have  been  e; 
our  experienc*e,  meningitis,  sinus  thrombosis,  and  cereli 
not  occur  in  anything  like  the  proportion  of  cases  thai 
would  have  us  believe.^ 

While  fully  appreciating  the  value  of  the  operation,  i 
sure  that  lives  are  often  saved  by  its  timely  perfornianci 
gist  that  it  be  done  only  witli  very  positive  and  clear  i 
infants,  localized  tenderness  is  difficult  to  determine;  i 
acute  otitis  may  be  due  to  many  other  conditions.     In 
tients  we  should  therefore  insist  upon  other  symptoms  b 
to  operate.    The  risks  of  waiting  for  clearer  indications 
than  those  attendant  on  unnecessary  operation.    Often  the 
temperature  is  fotind  in  the  lungs;  and  not  very  ijifrequ 
erate  pulmonary  congestion  or  bronchitis  bet^omes  a  pneum< 
sequence  of  the  prolonged  anesthesia  necessary  for  the  o| 
infants  therefore  in  cas^  of  any  doubt,  as  to  diagnosis 

*The  recorrls  of  the  New  York  FoimdImK  Hogpitnl,  wlth^ 
constantly  chati^ng  population  of  abfiut  800  itifnnU  and  young  d 
573  canes  of  acute  otitis  in  five  years  (1900  to  1904,  inclusive) 
period  there  were  three  extensive  epidemics  of  measles  witii  a 
cases i  166  case^  of  scarlet  fever;  578  eases  of  diphtheria;  ao 
pneumonia.  With  the  573  cii«es  of  otitis,  acute  mastoiditis  wa 
recorded  in  but  17  patients.  It  is  not  improbable  that  other 
mations  were  overlooked.  In  this  inrtitution.  however,  nearly 
cornea  to  autopsy,  and  if  an  unrecognized  mtistoiditia  had  led  tc 
the  autopsy  records  should  show  it.  In  the  five-year  period,  900 
made.  There  was  no  inittimre  recorded  of  absces3  of  the  brain  f< 
There  were  but  two  examples  of  acute  meningitii*  following  ot 
toiditia;  but  there  were  14  ca^ee  of  acute  meningitis  secondary  t 
t ions— pneumonia,  10;  to  pericarditis,  2;  to  empyema^  1;  to  dipht 
ing  the  period  mentioned  there  were  11  maj^toid  operations  per 
hospital,  with  6  recDveriea  and  5  deaths,  all  from  causes  direct 
the  operation. 

If  mastoiditis  follows  tlm  otitis  whirh  compliejitea  the  aenta 
eases  of  early  chddiiood  as  often  as  has  been  claimed,  we  must  adi; 
large  proportion  of  the  patients  may  get  well  without  operation 
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of  the  case,  one  8)ioiild  invariably  decide  againBt  operation,  or  at  leaBt 
for  iMistiHjnenient.  With  ohler  cliildn^n,  however,  i-ontlitionn  are  M»nu*- 
what  different;  diagnoHin  is  easier  and  the  o|H*rative  rink  much  less. 

The  treatment  of  chronic  otitis  and  of  the  assoi'iated  conditions  is 
largely  surgical,  and  Udongs  to  the  s|>eciali8t;  but  it  is  extrt*mely  im- 
|N)rtant  that  the  general  practitioner  sh<»uld  be  familiar  with  their  symp- 
toms, and  realize  the  danger  from  these  neglected  cases,  not  only  to  the 
function  of  hearing,  but  also  to  life  its4>lf.  The  essential  thing  in  treat- 
ment is  that  the  operation  should  l>e  thorough  enough  to  se(*ure  free 
drainage,  and  to  permit  thorough  cleansing  of  the  parts.  Too  mu(*h 
can  not  l)e  said  against  the  expectant  treatment  of  thi*se  leases,  or  against 
the  practice  of  prolongetl  poulticing. 
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A  ifORK  Accurate  knowletlgif  of  the  f*aiuiiitTe  ig<>titi»  of  the  tftriooi 
infeetiouft  dbeuei  luui  iiMMle  ti«ceifuiry  «  rrviiiioii  of  th«*  opinioaii  onm 
held  regarding  the  maotier  in  which  they  are  comniuntcated*  II  wii 
formerly  bc^lieviMl  that  mofi  of  tlie  ctimmon  routagimi)t  diaoiaea  were  air- 
borne infe^tiona*  Smallpox  and  timrlet  fever  ecKperially  were  cited  a^ 
examples  of  diieaacs  which  could  be  conveyed  by  air  eurn^nti  at  a  cun- 
atderable  difttanee  from  the  body.  It  waa  beiiev^ed  tliat  thcAe  and  other 
eontaiinoni  difkeaiH*i«  were  frf*qtiently  carriiil  by  a  third  jien«>n,  Tt  i«  now 
pretty  definitely  ct^tablis^hed  that  HUrh  conta^ti^^n  i^  pmwible  only  for  a 
very  short  disian^^,  probably  but  a  few  fe«rt  fmm  the  patient,  ah^  thai 
ct>uinuniitation  thnnjjsh  a  third  peraon  ta  an  extremely  ram  occurrroee. 
Id  the  spread  of  cTinta^ou«  diM^aaeat  artidisa  of  ekithtng,  toys,  booka,  fur- 
niture and  otiier  obJH*ta  which  had  been  in  csontart  with  the  patient  were 
once  regarded  §i»  frequent  «oun^s  of  infn  tion.  While  it  cannot  be  de- 
nied that  thcM?  an;  iometime«  the  vt!hicle»  of  i^mtmgiont  thia  mM)de  nt 
apre«dtng  tfaesK?  diaeaaea  ia  certainly  infrequent. 

Infection,  a^  a  nile,  iec  acquired  either  by  contact  with  or  doae 
proximity  to  a  iientun  nufTerin^  from  a  ccmtagioaii  diteaae.  By  coobict 
there  may  be  actual  transfer  of  tlii^  oriraniam  ivnainf^  th«  diaeaaek  By 
proiimity  the  cpocific  [miHon  of  the  diMmm*  which  in  tliadiafKed  twm  an 
infecteil  peraon«  uaually  in  the  form  of  niinnte  dropleta  by  coogbing  or 
aneeainiTf  may  be  inhaled.  In  thia  wmy  whooping<tmjfh^  ef^daanie  calmrrfa 
and  nieafdee  in  the  early  Ma^e  are  pn>bahly  mcwtt  frequi'ntly  fximmiini- 
catc*d,  Meaaica  and  NmHet  fever  are  often  jiprrad  in  tlie  later  tlagca  by 
the  diachargea  from  moutK.  noae^  eyea,  ean  or  flanda, 

Tliere  are  two  fery  important  aoun^ea  of  infection  which  are  eiMi* 
itantly  o^erloiikiKl.  The  (Irnt  in  the  unrrttiifniwHl  caje,  which  eacapet 
notice,  in  scarlet  fever,  becwuae  of  ita  mild  characier;  and  in  tnbcfCQ* 
loaia»  liecanne  the  twrly  wttt^  i§  m  penlongeiL  The  aenvad  rnmrce  b  the 
group  of  perM>nt  kunwn  an  "carrw^fa.**  To  the  latter  are  ferr  ofleci 
tmced  epidefiiiin  of  typhoid  fev^r  and  diphtlieria;  rarely,  wpUmtim  of 
eerebrwptnal  tnenin^tia  and  acute  poltomyrltttju  Carrien^  are  peraooa 
who  harbor  the  ofpuuama  of  infertifin.  tnraally  as  the  rMnilt  of  a  prenowa 
attack,  aometimea  beai«aa  thcv  ha%*c  been  in  clciae  contact  witli  the  die- 
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ease,  but  are  not  themselves  at  the  time  suffering  from  it  The  lecof 
nition  and  segregation  of  these  carriers  constitute  one  of  the  moct 
difficult  and  important  problems  in  connection  with  the  prevention  o[ 
communicable  diseases. 

Infection  may  take  place  through  the  inhalation  of  dust  ptrticla 
which  contain  the  specific  organism  of  the  disease.  The  bacilli  of  tiib»- 
culosis^  diphtheria  and  typhoid  may  survive  drying  and  become  a  put 
of  the  dust  of  the  room.  While  rarely  present  in  the  upper  air  of  the 
room,  they  may  be  found  in  places  where  dust  settles,  as  on  floorsy  vin- 
dow-sills,  etc.  Infection  of  oHer  children  or  adults  by  actual  inhali- 
tion  of  these  organisms  with  dust  is  probably  very  uncommon ;  but  smill 
children,  playing  much  on  the  floor,  may  easily  acquire  infection  from 
dust  upon  hands,  toys,  etc.,  most  often  through  the  mouth. 

There  are  certain  disease  organisms  that  die  so  quickly  after  being 
discharged  from  the  body  that  infection  by  dust  is  most  improbtbk. 
Examples  of  this  are  the  B.  influenzae,  the  meningococcus  and  the  gona- 
coccus. 

Epidemic  catarrh  spreads  so  rapidly  in  epidemics  that  the  evidence  is 
stronger  in  this  disease  than  in  any  other  that  it  may  at  times  be  air- 
borne; but  it  is  more  frequently  spread  through  contact  or  near  prox- 
imity to  infected  persons  through  coughing,  sneezing,  etc,  or  from 
handkerchiefs,  clothes,  drinking  utensils,  etc.,  which  have  been  in  con- 
tact with  patients. 

General  Care. — In  most  of  the  contagious  diseases  discussed  in  the 
following  pages  the  infectious  agent  is  confined  to  the  discharges  from 
the  patient's  mouth,  nose,  throat,  eyes,  ears,  sputum  or  glands.  If  the 
spread  of  these  diseases  is  to  be  prevented,  this  poison  should  be  destrovrf 
as  soon  as  it  leaves  the  body.  The  physician  who  is  in  charge  of  a  patient 
with  an  infectious  disease  has  a  responsibility,  not  only  to  the  patient  and 
those  in  immediate  contact  with  him,  but  to  the  community.  As  the  same 
general  direc^tions  should  be  followed  with  all  severe  communicable  dis- 
eases, they  may  well  be  outlined  in  this  introductory  chapter. 

The  Sick-room. — One  with  good  light  and  air,  so  situated  as  to  be 
easily  shut  off  from  the  rest  of  the  house  or  apartment,  should  be 
chosen.  An  open  fire  and  an  adjoining  bath-room  are  very  desirable. 
Carpets,  rugs,  upholstered  furniture  and  all  hangings  should  be  removed- 
Only  the  simplest  and  most  necessary  furniture  should  be  left  behind 
and  such  books  or  toys  as  can  be  destroyed.  An  abundant  supply  of 
hot  water  should  be  provided  for,  a  large  slop  jar,  and  plenty  of  old 
muslin  and  absorbent  cotton  to  be  used  in  place  of  handkerchiefs  for 
discharges,  and  a  supply  of  paper  bags,  in  which  these  can  be  placed  for 
removal.  Free  ventilation  should  be  secured,  and  windows  should  b:^ 
screened  against  flies  and  mosquitoes.     The  sick-room  should  be  kept 
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scrupulouiilj  clean ;  enpecially  ^liouh!  alt  dunt  be  wiped  up  dailjr  from 
fliKifj*,  wiinlaw-li'd^ti*,  and  miling^,  with  a  i*l«lli  whith  hai*  Itvru  wninjj 
from  a  l-lCMKl  biehlarid  wilution.  Thi?  ulothfl  ii«mm1  Bhoulil  W  k»»pt  in  thr 
samt*  solution.  Tin*  U-d  Iin<*n  »<)iotdd  W  frit[u«*ntly  iliahjfiHl,  and  kept 
clean*  In  the  room  nhould  lie  a  lar>ro  \if*w\  of  carlx»)ic  acid.  1  to  40,  or 
pomr  Kimilar  solution  f<»r  I'UiinMin^  tin*  hand*.  Th<*r<*  in  no  objw^tion 
to  the  han^inir  of  sheets  mf^i.'ttened  in  carf>«»lir«  tiirhhirid.  or  other  dietn* 
fcctant  sudutions  Wfore  the  door,  hut  neither  thin  nor  hanging  them 
alwiut  in  the  fiiek-rrmm  in  to  bo  regarded  a.*  hau*n^  any  raliic  in  diitin- 
feetrng  the  air  of  the  room.  They  create  a  false  won*  of  mHiinty,  and 
often  h%i\  to  the  nejjlei^  of  thorough  clcanlineit«. 

The  nur^e  ghniild  wear  a  wa**hahle  cap  and  gown,  whn  h  >U**  should 
remove  on  h'nving  the  ro*»m.  Riililw  r  glovi^  an*  an  odd^nl  pnttivtitm  in 
eevere  infectiona.    The  nnrae  ghould  not  eat  in  the  stek-room. 

The  phyinrian,  liefore  entering  the  nlck-rfMini.  i^houM  remove  hin  crmi 
and  don  a  c-ap  and  gown,  kept  hanging  outride  the  pick-rtHim  for  hit 
special  ttae*  He  ahotiKl  curefully  wnfh  hia  fac^  and  hamU  Wfon;  lettTing 
the  rr>om. 

The  ikttieni  being  the  aonrcc  of  infection,  tperial  ctkie  ahonld  be 
taken  with  eirerythfng  which  vomvn  in  mntaet  with  hini.  Tlie  outer 
clothing*  worn  when  he  wa^  taken  ilK  ^houhl  be  eipcvieil  to  i^unlight  for 
lit  li^iiJ*t  one  day  autl  thc»roughly  l»ru^hcd  in  the  o|it*n  air.  Unih^nJothing 
should  be  boiled  for  ten  minutea  and  placed  in  a  S-pernvnt  aolution  of 
carlKiHc  acid.  B<*d-linen  abould  be  anaked  in  the  carlixdii  *  *  i  and 
IkuIM  in  ««*ap9*udji  Wf4»re  going  to  dit  general  waiih.     Um  vU,  if 

uaed  at  all,  should  be  treated  in  the  name  way.  If  (here  i^  much  ff|ttttam 
it  i?h<mld  V»e  ri*c**iYed  in  pHj»**r  cup«,  whith  tihould  U*  hn  \  ^  in  ¥w»d* 
c-ontaining  5-per-cent   iu»hition  of  (nrlMiUc  add.      A\  rgw  from 

the  mouth,  noae,  ey<<»  and  eant  ihouhl  be  mlleiii'd  oti  ojif  mu«lin  or  ab- 
liorbent  cotton*  thrown  into  patM*r  ^  *   '         A.     Uandkerehielfi 

tthould  not  l»e  ui^h!  for  thin  purpmte.     -^  tion  of  dim^harjie^ 

from  the  bowels  is  not  needetl  in  ihi*  diiN^aneft  treated  in  tltb  Sniion, 
except  in  t^  <»f  typbMi^  All  r*^  *4  food  abooltl  be 

bunMnl.    Al  knivf*n,  f  --ion«i,  et«  ^  Im*  bailed  tn  soap- 

«udi  and  uaed  only  by  the  (aitieiit*  At  the  term i nation  of  quarmntim* 
the  imtient  should  recinT*?  a  *         ,     '    '  *    *     '     '     '    *' -^^  the 

hair,  with  mmp  and  water,  in  an 

adjoining  mom.  Eapeeial  rare  ahottid  be  giTen  to  ckanlineaa  of  the 
month  and  teeth. 

IV  room  mbft^fumt  lo  fA#  itlnm§  ihituld  rtreive  the  moat  tliofOQgh 

[         cleaning.      Floor*,   woodwork    and    furniture    sboiald    be    thorouKhly 
scm 

^^     dam 


acmbbed  with  tmap  and  h4»t  wmf 
damp  cloth*  wrting  from  l-10C*f» 


^cmld  be  wiped  dinm  with 
liitiim.    Aftifr  nerere  in  fee- 
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tions  like  scarlet  fever  and  diplitlieria,  ro papering  or  repi 
be  done.  Toys  and  books  used  in  the  siek-room  t^houkl  b 
sent  to  ho8i>itals  where  similar  infeetions  ore  treated.  TUi 
blankets  should  be  sent  to  a  8team  disinfecting  place,  if  <u 
if  not,  they  should  be  exposed  for  two  or  three  days  l|| 
beaten  in  the  open  air,  to  remove  all  dust.  All  washable  t 
be  treated  as  heretofore  mentioned.  Not  only  the  Biek- 
adjoining  room  mnch  used  by  attendants  shonld  receive  sp 
Fumigation  will  be  quite  unnecessary  if  the  above  direeti 
thoroughly  carried  out.  Its  value  has  always  been  probh 
now  rapiilly  being  abandoned  by  health  authorities.  Its 
no  way  to  be  compared  to  the  s]>ecial  cleanlinesg  heretofo] 


CHAPTER  I 

SCARLET  FEVER 
iScarlaiina) 

Scarlet  feter  is  an  acute,  contagious,  Relf-limited  d 
tack  usually  protecting  the  individual  through  life.  The  j 
bation  is  usually  from  two  to  five  days;  that  of  invasion,  J 
twenty- four  hours;  that  of  eruption,  from  four  to  six 
desquamation,  from  three  to  six  wrecks.  The  disease  ma} 
eated  at  any  time  from  the  first  symptom  of  invasion  an 
the  existence  of  purulent  discharges  from  the  nose  or  otl 
serous  membranes.  It  is  ygimlly  ushered  in  by  vomiting,  i 
throat,  and  .a  characterized  by  an  erytljeniatous  rash  ■ 
upon  the  neck  and  spreading  rapidly  over  the  entire  b3 
complications  are  otitis,  adenitis,  and  membranous  inflami 
pharynx,  which  frequently  extend  to  the  nose,  rarely  to  th< 
most  important  sequelae  are  otitis  and  nephritis.  The  coi 
throat  infection  in  scarlet  fever  strongly  points  to  the  u 
point  of  entry  of  the  infection,  I 

Etiology. — Analogy  leads  to  the  belief  that  scarlet  fe? 
mieroorganism,  but  as  yet  its  nature  has  not  been  disi 
complications  are  visually  associated  with  the  development 
coceus.  Some  have  gone  so  far  as  to  claim  that  a  strept 
cause  of  the  disease.  From  present  knowledge,  however,  it  i 
to  play  the  role  of  a  secondary  or  accompanying  infection, 
opment  of  which  tlie  mucous  membranes  of  a  person 
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scarlet  fever  seem  to  afford  most  favorable  eondstioiia.  To  the  «tit»pto- 
coccus  may  be  ascribed  the  mcriibrarioiiM  inflammatiang  of  the  toiusib 
and  pharynx,  the  otitis,  the  iiiflauuimtioii  of  the  lyin[>h  tiodi^  and  the 
cellular  tissue  of  the  neck,  and  probably  also  the  nephntii,  endocanlitis* 
pmumttnta,  and  joint  le^^iunK.  In  many  of  the  aWve  (.xjndition^  th<» 
itreptococcu«  i^  as^eiated  with  other  pyogfuic  geniia»  and  in  aome  eiMi 
with  the  diphtheria  bactllna. 

Predijtpositwn. — The  Htjsri^ptibiUty  of  children  to  the  icarlatinal 
poition  in  much  \vm  tlian  to  that  of  measles ;  at  ill,  it  ta  mneh  greater  than 
that  of  adults,  Billiugton  (New  York)  rect>rd«  obiervatiouis  made  m 
twenty-eix  families  living  in  tcnenienta  where  little  o?  no  attempt  at 
isolation  was  made.  In  the*c  families  there  oit*urriHl  forty-thrw  cAiet 
of  RtarUH  f^ver;  but  forty-ittnen  other  rhildnm,  altbuu^h  unprtitet^4?d  by 
previous  attacks  and  constiintly  c^jhwchK  did  not  contract  the  diseaae, 

Johannt'i^^en  reporta  that  of  185  children  under  fifteen  yemra  who 
were  exfKi«*etK  twenty-eixht  pier  cent  controcted  the  diaeaae;  whde  of  31  i 
adultj*,  oidy  five  j»er  cent  c^ontrntttd  tht*  di^i^iMt*.  It  may  be  Matinl  thatr 
approximately,  not  more  than  one-half  of  the  children  exposed  take  tho 
di8<'atie.  The  sinK-cptihility  i«  (dight  in  early  infancy,  but  it  incrt'aaM 
until  aliout  th<*  fifth  y<mr,  after  which  it  Readily  diminiubt^.  Both  sexea 
are  equally  liable  to  aearlet  fever,  Kpideraica  are  more  frequent  in  the 
fall  and  winter  than  in  ifui  nd  caaee  <  '  '  i 

arc  apt  to  be  more  s«*ifcre,  '  iSf^t  in  »» 

mortality  in  the  month  of  Octol>er;  and  in  Caigera  refiort  of  I^OOB  csaare 


thia  waa  al»*o  tlio  month  ithowing  t! 

Incubation. — t>f  il3  ca^ce '  in 
be  Aceurmtdy  detemiined,  it  wan  m»  folkma: 
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TbiM  in  eigbty<#eTefi  per  cent  cif  these  it  wia  between  two  and  aix' 
daya^  and  in  aLxty*«ix  per  eent  Wtwmii  tvii  and  four  days*     Sprftking 
ff*  tf,  after  cJipudmret  a  week  Jiaaace  withcKit  aymploiMfr  Ibt  t 

ijI    ..  *n  are  very  fnialL     A  *hnrt  mrutuitiun  i*  morv  fn^qurntly 

in  aevent  tlmn  in  mild 


*Pkn  of  them  ate  ifom  pmtmmad  ohprrvvlicio,  b«it  tlie  wrt^  maierity  afe 
iaolalcKl   cmmm   nlltrai   Otfiiqali   mmdiml   lit«flali»e^ 
which  made  it  poMbla  to  < 
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Mode  of  Infection, — The  diief  (wmrie  of  iiifeLtioii  is  tl 
Folf.     It  is  the  iiiikl  and  uiireeognizeii  ease^  whitih  act 
whit  h  the  spread  of  the  disease  is  very  frequently  dme.    ' 
doubtful  whether  the  poitiou  of  scarlet  fever  can  be  co 
breath,  but  iiifectitJti  is  cliictly  hy  di^scharge^  froui  the 
branes  involved.     Whether  it  can  be  conveyed  by  the 
desquamation  or  b}'  the  excretions  of  the  jiatient — urine, 
spiration^is  a  question  of  grave  doubt.     It  has  not  beea* 
Infection  may  take  place  from  the  carpets  or  furuitur 
room  and  from  the  clothing  of  the  patient     Toys  or  1 
carriers  of  the  disease.     A  bouquet  of  flowers  sent  fron 
to  an  institution  has  been  known  to  be  a  vehicle  of  inf 
dogs  and  other  domestic  animals  in   rare  instances  have, 
disease.     Scarlet  fever  is  sometimes  spread  by  milk.     Thj 
occurrence  of  a  considerable  number  of  cases  in  a  eom 
lead  one  to  suspect  the  milk  supply.     All  of  these  souro 
are  relatively   infrequent. 

The  traut^inission  of  the  disease  through  a  third  pen 
quent,  but  numerous  instances  of  it  are  on  record.  Th« 
likely  to  carry  it  are  the  nurse  and  the  physician,  the  lattei 
there  has  been  very  direet  contact "  with  the  patient,  a 
interval  before  seeing  tin?  second  child  is  short.  The  tr 
the  disease  by  one  who,  although  living  in  the  house,  dos 
contact  with  t!je  patient,  is  extremely  improbable. 

Duration  of  the  Infecfive  FrrioiL — There  is  no  evi 
that  the  disease  is  comniunic*able  during  the  iH?riod  of  infl 
slightly  contagious  from  the  beginning  of  invasion,  1h 
appears.  Infection  appears  to  be  most  active  at  the  heigh' 
period — ^from  the  third  to  the  tiftfi  day. 

In  simple  eases,  the  average  duration  of  the  eontagi 
be  placed  at  five  weeks,  or  until  dit^t  barges  from  mueoi 
of  the  nose  and  throat,  the  ears  and  glandular  sinuses  havt 
infectious  nature  of  these  discharges  has  not  been  sufli' 
nized.  One  case  is  recorded  in  whit^h  scarlatina  w*aa 
througli  a  purulent  nasal  discharge  after  eleven  weeks; 
the  opening  of  a  post-st^arlatinal  em}>yema  in  a  surgio 
lowed  by  an  outbre^ak  of  scarlet  fever. 

In  winter  especially,  a  chronic  pharyngeal  catarrh 
the  infective  agent.  Ash  by  found,  on  careful  investigatit 
two  to  four  per  cent  of  patients  discharged  from  a  searleli 
subsequently  conveyed  the  disease.  There  is  particular  fl 
child  who  has  recently  had  the  disease  sleejjing  with  otlier  cl 
record e  a  case  in  wliich  the  disease  was  contracted  in  tl 
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fourtc^cu  weekii.  It  in  impofuiible  to  Bay  ttuit  at  auj  fipocified  time  ab^o- 
lute  m{v\y  vxifiin.  All  jiiitii'nU  lK»f»r«»  U*lng  Htmhnrxitl  fnnti  n  iKw^pital 
or  rt'leascHi  from  qimrantuie  in  private  pruclMv,  hhnuttl  lie  i-itrffutif 
rxamiiied  lis  to  the  tradition  of  the  mucous  tiirmbniiii*K,  «ciii  ciuitmiitine 
eontiiuteij  a»  lon^  ^  eatarrhal  inflan'  The  poiiM^n 

of  jM'iirlnfuiii  rlirign  nii;re  ti^nafiounlv  t  ^.    ^  rv,  anil  a|)ari- 

ments  than  that  uf  any  other  mfec^ioua  dtsea^,  pr^sibly  exeeptiti^  tuber- 
culottift, 

Leiiona. — The  only  charaeterlttie  1c*iiiona  of  aearlattna  are  thoie  at 
the  skin  and  the  mueona  membranes  nf  the  mouth  and  throat.  The  akin 
ig  tJie  seat  of  an  atute  dermatitin  of  vaniihle  rlrpth  ai»«l  ^      ♦^ 

IB  fir»t  acute  hyiM^ri'mia.  followed  by  an  exnrlati^m  *A  ^  n 

the  corium.  espeitally  about  the  bIocMi-ve*m4a  and  hair  follirlc*,    llieff* 

ti  a  deatJi  of  tlie  epidcrnib  whith  \n  thmwn  off  in  the  dt*«ii)iiamatton. 

nninuni  membrane  of  the  mouth,  tonirnt\  and  thrtiat  h  the  Riit  of 
a  catarrhal,  membranoua*  or  ipan^rrenoua  inflammation  whieh  rarely  in- 
vades the  taryni,  but  very  fn»quently  the  middle  ear  an<l  mm'.  The 
entire  eaophagua  U  often  the  i*t«t  of  an  intense  nm^'tituiu.  From  the 
car  the  iufeclion  may  extend  to  thi^  mairtoid  eella,  the  mening«a«  or  the 
brain*  and  from  the  lunti*  to  the  aintiiiory  iiinni*e*,  |Hirtirular1y  the  an- 
trum uf  Highmore.  All  the  lymph  nmlea  atnjut  the  n«*ik  may  bo 
involved^  tha  infection  ending  in  c^t-hyperplaaia,  vuppuratiun,  or  ne* 
croaia.    The  cellular  tii^i^ue  of  thti  naighborhood  may  aim)  UnHHiie  infd* 

tiatedy  thij(   boiiik'    fMllnUrd   •konu'thtu^i    bv   KUMfKinitinii    xind   tHi^iiiniiiitt v* 

ty  gangrene 

Tbc  nioat  tHiUjttaiit  4  hange  throughout  the  IxmIv,  a4iur*lULg  to  Pearce, 
tfl  hyperplaaia  of  the  lymphoid  tissue,  whiih  i»  ma^n  enTyTrbci**  The 
other  leaiont  are  defff*nrratUni  due  U»  thr  trarlatiiuU  poiaon  alone*  or 
in  ecm junction  with  the  Tarioun  forma  of  aeeinidary  inffH^tion^  or  to 
the  latter  alone.  The  mctnl  ini|tortaist  are:  fatty  de^neratioo  of  the 
heart;  areaa  of  foeml  necroab  in  the  liter ;  acute  denmeratidn  of  the 
kidney  or  aeute  diffuae  nrphritifi;  pmliferatioti  tif  the  rella  at  the 
Malpightan  bodies  of  the  apleeo;  tmmchopneuiiifmia,  lEangrefie,  or 
abaceaa  of  the  lung;  pteurtsy,  irhieh  ia  often  purulent;  emiocarditta, 
Ikeritiirditift;  ahaceiMe  in  the  eettolar  ttaane  and  inflammation  cif  the 
joints.  Theup  ri»urt>rfi!  rhangca  inll  be  i^nnidi-ni!  iiiiin»  futlv  under 
Compliiiitionii. 

^mptooa— /  n, — ^Aa  a  nile.  the  in  i   fcver  U 

ahnitd,  the  pymjji  n.    .a  tlie  um^i  uaually  In-^n^   i.L,::,  i:,  ^  -MtK-ri^Mn 
to  the  aeterity  of  the  aftarJL    In  the  majority  of  iiaaM  there  it 
a  rapid  n^^  in  trmprraturr,  and  %  f  the  thniat.     t>ft«*o  iIm 

Vomiting  ta  repeated;  it  if;  frr^uentlv  :  .    .  w  and  withnut  nauM«.    to 
the  riaa  in  temiirratufe  ie  irrry  rapid^  lii  1(4"^  or  IM^  F.; 
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ill  the  mildest  cases  it  may  not  be  above  101°  F.  A  child 
of  Boreness  of  the  throat,  or  the  throat  symptoms  may 
jeetive.  In  most  severe  cases  there  is  a  uniform  erythe 
covering  the  pharynx,  tonsils,  and  fauces,  bnt  on  the  har<3 
pears  as  minute  red  points.  The  appearance  of  this  is  iisij 
with  the  rise  in  temperature.  Occasionally  membranous 
seen  upon  the  tonsils  the  first  day,  but  generally  not 
or  fourth  day.  In  mild  cases  the  throat  shows  only  a 
congestion.  Severe  cases  are  sometimes  ushered  in  by 
especially  in  very  yoimg  children.  Diarrhea  is  not 
summer.  There  is  general  prostration,  which  is  directlj 
to  the  height  of  the  fever, 

Erupiion, — This  usually  appears  from  twelve  to  th 
after  the  first  symptoms  of  invasion;  exceptionally^  not  m 
or  even  the  fifth  day.  A  later  appearance  than  thiil 
doubtful,  for  the  rash  not  infrequently  recedes  and  rea|l 
been  overlooked  in  the  first  instance.  In  108  cases  tabulated 
of  the  rash  was  as  follows : 

Two  (lays  or  leas. 

Three  to  seven  days. , 

Eight  to  eleven  days 

Over  eleven  days , , 

Recurring    , * , 


These  figures  are  confirmed  by  the  observations  of 
that  the  rash  lasts  from  three  to  seven  days.  The  full  de 
the  rash  is  generally  seen  in  from  twelve  to  twenty-four  In 
first  appearance,  and  not  infrequently  the  whole  body  is  c( 
course  of  four  or  ^ve  hours.  Its  first  appearance  is  almc 
uijon  the  neck  and  chest.  Its  color  is  red  rather  than  sei 
close  inspection  it  is  seen  to  be  made  up  of  very  minute 
a  reddish  ground  giving  the  appearance  of  a  uniform  blush ; 
ground  may  he  wantiug  and  only  the  punctate  eruption  si 
points  are  the  papilhie  of  the  skin  and  hair  follicles.  The 
covers  the  entire  hotly  except  the  face.  Even  in  cases 
eruption  tlie  cerdral  part  of  the  fati?  usually  escapes,  tliou 
the  eruption  may  l>e  as  hriglit  as  upon  the  body.  Ther 
peculiar  pallor  abuut  the  mouth  which  is  characteristic.  Th 
of  the  eruption  in  dark-skinned  races  is  much  modified  an 
cult  of  recognition.  In  the  negro  the  palms  and  soles  nrnj 
places  where  the  eruption  can  be  distinguished.  Here  mi 
bright  red  blush  or  a  fine  papular  eruption. 

Variations   in   the  eruption  are  very   frequent  and 
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Thi*y  occur  ijipotially  in   the   mild  and   in   the  most   nevere 

In  the  niihl  vaiK%  ihu  ra^^h  h  nut  «e<m  ufKiu  the  fm*v;  it  it  often 
fnittt  ufNin  Uie  iMKJy,  mid  nmy  bts  pn«fM«jit  only  u]Mni  t^rtain  fiarU;  wboa 
Ihi'  rai^h  is  faint  or  fioantT  it  i^  n>ually  mo^t  raarkcfl  in  the  groina  and 
oxil!tMS  ur  over  the  huttiRkj  and  hark  of  tlie  thi^h^;  it  niay  laiit  only 
one  day»  and  unmet  ime«  may  be  bo  fili^ht  aa  to  ci^capo  not  ire*  altttgi'ther* 
The  crufition  may  U*  ai»R*nt  in  nmic  vrry  mild  nuK*^,  in  certain  iithera 
where  the  thmiU  ^ymptum,*  are  fwvere,  and  in  niali^^nant  oim^.  in  the 
rcry  nevere  mmn  many  irregnlaritif^  an^  at^'n,  Imth  aa  to  the  time  of 
the  appearani'e  of  the  eruptiitii  and  ita  rharader,  Somi'tiiiies  it  Oixnim 
aa  large*  irrei^nilur  (ititihc'^;  a^ain,  it  is  macular,  chlf^*ly  rcMt^mhliug  the 
ranh  of  mi^iNlefi.  Nut  infrequently  an  eruption  of  fine  TeMiclcs  ia  neeo^ 
etipciMally  on  the  chi*(«t«  axillae  and  ahdomcn*  It  is  mt*ii  both  in  mild 
and  m^\vrr  tuM^iM,  A  WfOUlevflojMnl  bright  ranh  iudiiati'st  strong  hmrt 
action,  and  a  sndden  reccai$ton  of  the  nudi  ia  a  «ign  of  heart  failura. 
UfU^n  a  ra^h  whiih  in  faint  and  duuhtful  in  cJiaract^  may  be  bmugbt 
out  fully  by  a  hot  bath. 

With  tlie  eruption  at  ita  height,  tliere  i«  inteoie  itching  or  burning 
of  the  Bkhu  and  in  mm  ere  caaei  conaiderabla  awelling,  diiefly  notiocabla 
ui>yn  the  Immh  and  faei^ 

Dritqmmiition* — Shortly  after  tlie  nudi  luia  faded,  aiaiut  tile  «igbth 
day,  tluTc  U*^'iii*  an  <  '  '  '  »u  of  the  dead  ♦  '  %  known  aa  di»- 
quaniatkm.    *rhii4  in  «  t^  chanii  UTi^tie  <  -etme  timn  is  tist 

raah.  It  ia  natially  fintt  ween  npcm  the  nef*li  ami  chr^  wb«n>  it  apt>rafi 
ait  fine  flake*.     The  depqti  '    '      trunk  ia  romplrtrd  in  from 

one  to  thraa  vevks.    If  b^i  im  mns  hmug  uwd^  tl  ouij  bt 

acareely  peroeptibk.  It  continui^  h»nite«t  vhera  thif  epidermia  in  ti^kk^ 
latt — 112.,  upon  the  handH  i  '  '  '  -ami  ben*  it  la^tji  fr<  '  to  aevm 
weekly  and  not  infrt'ciueiit  I  »4i«<*ka.     The  a p|**^ rat  '   flngffl 

and  toes  during  de«f]tyi.oiat]on  ia  eliaracteriatic  The  fin|^  tipa  ufnally 
pe«d  flr«t,  and  tlie  new  epidermia  ia  pink  and  fredidoc^  MIe  that 

whu  h  halt  not  y««t  M'fiarati*il  i»  of  a  dull  ifiay  mW  an^l  J  at  tha 

marifin.  f>rtmitiiinaJly  tlie  epidernaia  of  a  mntitlefable  part  of  a  finger 
may  be  looaened  at  oncesp  bo  tlmt  a  partial  caat  nuiy  be  thrown  off  lika 
the  finger  (rf  a  gfere.  SomHina*x  the  patient  romes  nnclvr  ohHrfalioa 
for  tha  flrvt  time  during  ileaiiiiamation,  the  hintory  of  the  mrly  aynip* 
Inma  baiiv  doubtful  or  ali«i*nt  Such  dc»«|Qaiaation  aa  baa  baan  d^ 
aeribed*  occurring  tioth  u]M>n  the  handa  and  feet,  may  be  regarded  aa 
ciincht»tfi*  e^rideniTT  of  f»rarlel  feTer, 

overlooked,  nothing  U 

bifwvfer,  there  i»  a  rather  abrupt  tniaamit  with  ifomiting  ami  a  tem- 
perature fnim  100*  to  1t^^  F.    The  tonaila  and  pharjnu  are  Mingo^e^ 
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while  tilt  palate  shows  a  punctate  redness  somewhat  lik 
eruption.  The  papillae  of  the  tip  and  borders  of  the 
larged.  Nearly  always  within  twenty-four  hours  thifl 
appearance,  generally  hist  upoa  the  ueek  and  che^t.  ^ 
not  .seen  upon  the  face,  hut  is  abundant  on  the  rest  of 
rash  fades  on  the  third  or  fourth  day,  and  has  disapY 
day.  There  is  very  little  prostration,  the  child  often j 
eulty  kept  in  bed. 

The  highest  tempera tnre  is  coincident  with  the  ful 
is  usually  seen  during"  the  first  thirty-six  hours  of  the  di 
ually  falls  to  normal  by  the  third  or  fourth  day.  Soii 
shown  in  Fig,  152.  In  the  mildest  eases  the  temperatJ 
above  100°  F*  I 

Descpunnation  is  often  faint  over  the  body,  but  is  m 


-U 
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Fio.  152. — Mild  8ca.rlet  Fever*  Three  cwses  accumag  flucce»»ively 
Diagnosis  not  made  until  the  third  caa*?  developed,  at  which  tin 
found  to  b€s  desquamatinK  in  a  typical  tnanuer. 


i 


able  over  the  haiuls  and  feet,  always  being  most  ma 
eruption  has  been  most  intense. 

The  mild  eases  are  usually  uneompl Seated,  but  the  poi 
and  of  late  nephritis  sliould  alwayi?  be  kept  in  mind,  ai 
even  with  the  mildest  attacks.     The  dilfieulties  in 
attaeks  of  searlet  fever  are  often  i^eat.    It  should  be 
these  cases  are  just  as  eontag^ous  as  severe  ones^  and  t\ 
attack  a  severe  one  is  often  contracted.     It  is  frequem 
cases  that  this  disease  is  spread  in  seliools.     In  dis] 
desquamating  from  scarlet  fever  are  often  seen  who  haC 
gehool  regularly  up  to  the  time  when  they  were  brougl 
for  nephritis.  ■ 

2,  Cast's  of  Moderate  Sererifi^, — The  onset  is  sudder 
which  is  usually  repeated,  rarely  with  convulsions.     1 
rises  rapidly,  and  hy  the  end  of  the  first  twenty-four 
104^  or  105°  F.     The  rash  generally  appears  within 
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four  hour^  and  itii  intotifiity  is  tisnally  tn  rlireri  proportion  to  thf* 
wncrity  uf  the  attark*  Aji|*t»ariijg  th^i  \i\nm  thv  tmk  or  vhmU  it  cift4»nd« 
rapidly^  covering  the  entire  trunk  and  extreiniticfe.  often  in  a  few  hours. 
It  is  generally  typical  in  appearamT,  being  made  up  of  minutt  iMiintu, 
but  giving  the  appearanix*  of  a  unifumi  blusli,  whieb  haa  been  oompare^l 
to  a  boiled  lobtster.  Little  change  takoa  plact>  in  Uie  ra»h  for  four  or 
five  day«*  After  thti  it  fadea  quite  rapidly,  and  dinappeart  by  the  aixUi 
or  seventh  day. 

The  throat  ret»emblee  that  of  the  mild  form,  exet^pt  tliat  the  redneaa 
IB  more  intense  and  there  h  slight  swelling  of  the  toa^iU,  faueea,  anil 
uvula,  and  often  {lain  upon  swallowing.  Occasionally  small  ydhiwjah 
{i^ti  hea  are  seen  upitn  the  tonaila  by  the  second  or  tttird  day.  Injt  tbate 
can  lie  wt[MHl  ttff  and  are  not  dtMtinitly  iiirnitiruiiuuh.  Thivre  iii  ui*uallv 
a  moderate  di^^^harge 
of  a  aero-purulent 
ehaficter  from  the 
noaew  The  lymph 
glands  at  tba  angle  of 
the  Jaw  an  awoUan 
^d  quita  tender.  The 
may  be  coated 
In  tlie  omUst  and  t^huw 
bright  rad  pointit  at  its 
borders  and  Up,  or  it 
may  be  quite  red  and 
show  everywhere  the 
prominent  papilbM^^tbe  ^strawberry  tongtie**;  while  not  escluaivrly  seea 
in  acarlatina,  this  is  of  considerable  diagnostic^  rarely  ae«i 

before  the  third  day,  and  may  continue  i^veral  da^      :  weeks. 

During  the  height  of  the  fever»  ttiilUaaniWy  thirsty  and^  not  tolre* 
:^ently,  slight  dtlirium  an;  seen.  The  tcmpermture  usually  reai^lMia  the 
maiimum  by  tlie  wv?tind  day*  and  falls  gmduaUy*  but  even  in  uneoniiili* 
caled  caaea  the  fever  often  Usta  from  ten  to  fourteen  dap  (Fig.  1%^). 
Tbe  fHilse  tn  the  early  fsart  of  the  diaaaae  ia  rapid,  its  frrqueocy  being  usn- 
attj  otti  of  proportion  to  the  height  of  tlie  temperature  Tlieffw  is  mmrli 
proatrmtion,  frequently  foUowed  by  quite  a  mark»l  degree  ol  anemia. 

Thia  form  uf  tbe  diaana  tarely  pmvcs  fatal  apart  fmm  i^omplira- 
ti«ma»  Tbe  complicatiana  seen  most  frequently  in  this  form  uf  stmrlet 
fevwr  are  adenitis^  otitis,  and  pneumonia.  Nepliritis  ia  the  only  com- 
mon sM|tieL 

X  Tk0  S€t€r§  Casat, — The  aenfte  tyi>e  wf  snarhft  fewr  naually  de* 
elares  ttsdf  fnmi  tbe  beginning.  Ihe  itnubatioii  is  sliort,  and  tlia  full 
raah  may  be  aeeii  within  a  few  lioum  after  the  initial  symploai^    II  it 
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usually  intense  and  covers  the  entire  body,  even  including  the  face,  h 
other  cases  the  eruption  is  delayed,  often  scanty,  and  may  disappctr  in 
a  few  hours.  The  disease  assumes  one  of  two  fairly  distinct  types;  one 
is  characterized  by  the  severity  of  the  general  toxemia,  the  other  by  the 
predominance  of  the  throat  symptoms.  In  the  first  group  the  toxemii 
is  shown  by  the  height  of  the  temperature,  the  severity  of  the  nenroib 
symptoms,  and  the  profound  cardiac  depression.  The  temperatnie 
quickly  rises  often  to  105°  or  106°  F.,  and  usually  remains  steadily  high 
until  the  death  of  the  patient.  The  nervous  symptoms  are  great  pros- 
tration and  delirium,  which  is  sometimes  active,  but  more  often  low  imi 
muttering.  The  pulse  is  very  rapid,  160  to  180  being  not  uncommon; 
it  is  weak,  compressible,  often  irregular,  and  the  muscular  sounds  of  the 
heart  are  feeble.    The  urine  is  scanty  and  almost  invariably  albumiiioafc 


Fig.  154. — Typical  Temperature  Curve  of  Sbverx  Scarlet  FKVKm  EifDom  » 
Recovery.  Prolonged  course  due  to  severe  throat  symptoms  lasting  from  seoond  to 
sixth  day,  otherwise  uucomplicated ;  boy  twelve  years  old. 


ITcniorrliages  from  the  mouth,  the  noee,  or  other  mucous  membraDe< 
arc  occasionally  seen.  The  duration  of  the  disease  in  this  form  is  pen- 
orally  from  five  to  seven  days.  Exceptionally  the  symptoms  develop  with 
greater  intensity,  and  death  follows  in  three  or  four  days.  A  shorter 
duration  than  this,  the  so-called  malignant  scarlet  fever,  is  rare. 

In  the  second  group  with  predominant  throat  symptoms,  the  first 
three  or  four  days  may  show  nothing  more  than  cases  of  the  moderate 
type.  Membranous  patches  appear  upon  the  tonsils  and  spread  to  the 
soft  palate,  uvula,  and  pharynx,  sometimes  to  the  nose  and  through  the 
Eustachian  tube  to  the  ear,  very  rarely  involving  the  larynx.  The  mu- 
cous membrane  of  the  mouth  is  intensely  congested,  and  often  partly 
covered  by  membrane ;  there  are  sordes  on  the  lips  and  teeth,  and  there 
may  be  superficial  ulcers,  wliich  bleed  readily.  The  glands  of  the  neck 
swell  rapidly,  often  to  a  great  size,  and  the  cellular  tissue  about  them 
is  infiltrated.  The  bead  is  thrown  back  to  relieve  the  dyspnea  which 
the  pressure  from  this  swelling  occasions.     There  is  an  abundant  dis- 
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rharjjp  fmrti  t}w  now*  and  mouth;  the  hriHith  in  tery  offffii*iv^.  Tit- 
^ont^ral  Hyniptonis  an^  tiiow  of  a  i*evf»re  fie{7tii^niia.  Thr  ti'miH^riitiiR» 
ia  gttmdily  high,  iiftually  tMftwcrn  103*'  and  105*^  P^  for  about  a  week, 
afti>r  which  in  vkm^  ending  in  rocoTory  it  slowly  fallii  unless  com- 
I)li('«tii»n«*  ih*v<'Iop  (Fig».  1»>I.  l^^S,  15* );  hut  evni  in  unLt»ropliriiti*d 
c-afle»  the  fever  aonfietim^a  rcmtinueji  far  three  weekn.  In  fatal  raaea  thi» 
femfKTiitmT  may  he  p^teadily  hi>?h  till  death  (Fijr,  15*^),  or  it  tiiay  fiue- 
tuati*  uidi'ly.  The  \nt\Mf  in  rapid,  wi'ok,  and  irrejeular.  Then*  h  com- 
plete ancirexia.  There  ij^  hiw  delirium  fir  apathy,  and  sometimei  all  the 
■ymptomtt  of  the  typhoid  i-iniditifin  are  pn^sMMit, 

Si^i??  f»f  a  hrnnt  finpneumiiniu  may  ^k*  found  in  the  eUes^t,  and  by 


,1.1.1. 

1  1 . 1 

-T— r 

-n 

m 

-^*^ 

-li-: 

•*■ 

r^-*_/ 

"T    " 

m> 

ii' 

^ 

r^ 

L^ 

1 

}/% 

3.  A 

-fe         ^ 

Ht'' 

■  ' 

i 

; i— ^ 

1  / 

- 

i: 

i^JF^ 

jrvani  fiicl ;   r|p«illi  from  hfitun  IlkilUim. 


rtbe  end  of  the  Brit  weak  or  «arl?  in  the  aecond,  ftcute  otitis  oflcm  de- 
fulopiL  Th«  tirim*  ia  nrelj  fnv  from  altrtimin,  Imi  thr  amount  prtiieiit 
ia  nolniually  prreal;  tiler  '  tomm* 

ttmea  bhio<l    Inaamom  othcira, 

tibuM  of  general  iepit»,  but  more  frequently  the  two  arw  combined  and 
are  directly  prnportinnate  to  rarh  oth«*r.     In  utitl  othrr  caivip.  ittstrail 
of  the  mamhraiiocut  inflamnmt»on  of  tin*  thn«t,  it  may  be  of  a  fpn^ 
Ifrenoua  ehameter*  ami  exti^nftire  nlmighinir  may  take  placer  in  tlie  phar\> 
or  the  edliilar  tlaatie  of  the  nerk,  aometimea  etpn^ing  or  eten  opening  the 

Ifreat  faaada. 
I1ie  duration  of  the  iymptoma  tn  ra^ea  with  aeTere  angina  ia  from 
aiWi  to  fonrfn^n  day»^     Thm*  i#  n  z  piwtr)^*  1  flaally  a 

aaplli  Ptujwir,  aith  di*ath  from  rxha  ^mm  hmr  r%  or  from 

aome    compUi-ation — hmnrhopnromonia,    pUniriinr.    ncpliritia,    Kem* 
rhafra  ffdlawinji  •lonf(hinir.  prrirarditti^  or  endrnwrditin.    Tn  tm«ea  whh 
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recover,  the  acute  symptoms  nearly  always  continue  for  a  full  month; 
and  after  escaping  the  dangers  of  sepsis  and  the  early  complicatioitt, 
the  child  has  still  to  run  the  gauntlet  of  all  the  late  complications- 
nephritis,  pneumonia,  endocarditis,  pyemia,  etc.  A  case  may  prove  iaU 
as  late  as  the  end  of  the  seventh  week ;  nearly  all  such  reeults  are  doe 
to  nephritis  or  to  its  complications. 

4.  Surgical  Scarlet  Fever. — The  existence  of  a  special  form  of  8Cl^ 
let  fever  occurring  in  patients  with  recent  wounds  or  those  who  hifc 
been  subjected  to  surgical  operations,  while  stoutly  maintained  by  aer- 
eral  writers,  has  been  vigorously  denied  by  others.  The  question  ifl  one 
difficult  of  solution  on  account  of  the  close  similarity  at  times  existing 
between  the  symptoms  of  scarlet  fever  and  sepsis,  and  the  necessity  of 
deciding  in  an  undoubted  case  whether  the  infection  with  scarlet  fever 
was  dependent  upon  or  coincident  with  the  wound. 

Hamilton,  from  a  study  of  174  reported  cases,  reached  the  conclusioQ 
that  proof  of  the  existence  of  a  special  form  of  scarlet  fever  rests  upon 
the  reports  of  cases,  usually  meager,  and  careful  analysis  of  these  would 
lead  one  to  consider  them  rather  as  septic,  than  as  scarlatinal  infections; 
that  when  there  was  undoubted  evidence  of  scarlet  fever,  there  was  no 
proof  that  it  was  in  any  way  due  to  the  coincident  wound,  and  that  there 
is  as  yet  no  convincing  proof  in  the  literature  that  surgical  scarlet  fever 
is  anything  more  than  scarlet  fever  ip  the  wounded.  On  the  other  hand, 
there  have  been  observed  clinically  cases  which  seem  to  admit  of  no  other 
reasonable  explanation  than  that  an  abrasion  of  the  skin,  a  recent 
wound,  or  even  possibly  a  varicella  vesicle,  may  be  the  point  of  entry 
of  the  scarlatinal  infection,  instead  of  the  more  usual  portal,  the 
pharynx. 

Relapses,  Recurrences,  and  Second  Attacks. — As  a  rule,  one  attack 
of  scarlatina  gives  iniiniinity  through  life.  The  exceptions  are  very  few, 
but  are  well  authenticated.  We  have  seen  but  once  an  undoubted  in- 
stance of  a  second  attack  in  tlie  same  individual. 

Relapses  or  rocurrenoos  within  a  brief  period  after  the  first  attack 
are  more  frequent.  There  are  to  be  excluded  the  ceases  of  pseudo-relapses 
in  whicth  the  rash,  having  temporarily  subsided  for  two  or  three  days, 
r(?appear8;  also  those  where  the  rash  varies  in  intensity  from  time  to 
time ;  and,  lastly,  the  cases  in  which,  occurring  late  in  the  disease,  it  is 
due  to  septicemia  or  pyemia.  They  are  comparable  to  the  relapses  of 
typhoid  fever.  They  occur  most  frequently  during  desquamation,  be- 
tween the  seventh  and  twenty-fourth  days.  There  may  be  not  only 
a  new  eruption,  but  a  rise  of  temperature,  sore  throat,  and  vomiting,  just 
as  in  the  initial  attack.  These  recurrences  are  sometimes  shorter  and 
milder  than  the  first  attack,  but  this  is  by  no  means  uniform,  since 
Korner  mentions  eight  cases  where  the  second  attack  proved  fatal. 
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In  ronnjderiiig  Uie  Kuhji^t't  of  «eruiitl  atUiekM,  the  lialiiltt)  ta  erron  in 
<Iiairncitti«  mu^i  l>e  Ininie  iti  mind  &iul  only  cmmm  iiiclutlc^  which  Itave  pre*- 

Special  Symptomi,  Camplicationi,  aii4  Stf^utl^t.-^-Tempfrature*^ 
Thr*  U'tii[>er«tuFe  curve  of  thJn  iliiieafie  it  qaite  eharaet4*mtii%  There 
in  uj»ually  ^eti  an  abrupt  riite.  the  maximum  bein^  reached  on  the  aec* 
ond  day;  thi*r€  ffiUuwK  a  [M-ridd  nf  xiiriaUk*  duratiim,  gi*uerally  taKtiiig^ 
acL-ordiiig  to  the  severity  of  the  cage,  from  two  to  Bve  days,  in  which  the 
fluctuaiioti»  are  very  narrow;  then  a  gradual  deilinc  to  nnrnml,  wlueh 
j«4  rcac  htil  in  the  mililcr  i^sies  in  atxiut  a  wt>*>k ;  in  tliui^e  which  are  more 
ucvcre,  in  aiioiit  two  weekii,  Thi»  typical  curve  (Fig».  151  and  1^2)  la 
»i*eu  in  the  great  imijiortiuu  of  umximplicated  cai«eti  whhh  eml  in  rtniiv- 
ery.  l>eviationii  from  it,  therefore,  are  im]K»riant  ait  indicating  that 
Mime  etmtplic^tion  exii»t«.  The  explanation  in  U)<ually  to  W  found  in  the 
devidfipment  of  oti  '  iliritiM.  pneumonia,  etc.    St'vire  thnmt 

«ymptonn«  prtdong  ,   Im^  ^\^y  jjt,t  tipujilly  mo<hfy  it*  ciiunit!. 

In  very  severe  ca«e«  ending  fati^ly  the  high  tempera ttire  ifi  prolonge<L 
In  any  caw,  a  rijH*  after  the  third  day  i*  unfnvomhle. 

Throat. — ^Three  dit^tinct  fornLi  of  angina  are  m^*u  in  Hmrlatina:  atm- 
plo  or  erytbematoum  memhranoua,  and  gmngrenoua. 

L  Krytheniatoun  Angina. — ^"^Thi*  ran  haritly  be  rankecl  an  a  cum- 
piicationi  ati  it  is  nearly  bb  constant  act  the  cc^rlatinal  ranh*  rnually 
Hmf  k  only  the  intenae  general  hluah  over  the  entire  pharynx  with 
Ult  iOi  itHi  I'  Nin  the  hard  palate:  hut  thav  iiuy  be  tirn  upon 

lllf  Ittttfethi  gt  I  low  §poiM  renemhtiiig  thorn  of  faltknilar  ttmAil- 

litia,  which  tmn  be  wi|ie<l  off^  Imving  a  clean  aurfacc.  Thia  drople 
angina  ii*  at  ita  height  with  the  maximum  tem|>efmtiare,  and  fadea  a* 
the  temperature  falls. 

Z*  Mcmhranotta  Angina* — ^ThcnM*  caM<i«  were  furmerly  chMMd  wb  amr^ 
laiinal  iIm      ' 
jority  of  1 
atreptocnci*iiji. 

I1)r  le%iiiin>  tif  iluii  form  of  angina  art^ 
Merahranouf  Ton^illiti*^  r«fuaUy  on  the 
dij<eam*  an  exndation  appeara  upon  the  tonsils,  and  in  the  milder  caaea  it 
tt>fepi  only  the  tonnilp.  In  ibi'  mo*t  m'WTT  form  it  may  be  aee<i  within 
twnty-four  houn  of  the  onart^  aomKiimst  Iwfon*  the  eniptifm  appearp^ 
Beginning  upon  the  tonaiUk  the  membrane  rapidly  tprauli  to  the  entire 
phar^nv.  the  mnixMii  membran**  of  the  turn*,  the  moathp  the  Kualariliail 
(uU\  aitd  even  to  the  miiklle  mr.  In  Milor  it  may  be  grayt  greewiah^  nr 
almoat  Uaek,  The  inflitntt4>n  of  the  erlliilar  Itiwtie  of  the  nrek  aiKl 
the  enlargr*f]  lymph  glandii  prodocv  great  external  awelHng.  whuh  may 
extend  like  a  tidUr  fmm  mx  to  ear.     The  brmth  haa  a  foul  odor,  the 
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nasal  discharge  is  thin  and  fetid,  and  nasal  respiration  is  olu>tnict(il,S(t 
that  the  mouth  is  open  constantly.  It  is  surprising  that  the  kr}iix  b 
so  seldom  invaded. 

These  local  changes  are  accompanied  by  constitutional  symptoms  of 
great  severity,  which  are  due  to  a  general  streptococcus  septicemit; 
bronchopneumonia  and  nephritis  are  very  frequent,  otitis  is  almost  con- 
stant, and  suppuration  of  the  lymphatic  glands  is  not  uncommon.  The 
eruption  is  often  irregular  and  late  in  appearing. 

The  frequency  with  which  diphtheria  coexists  with  scarlatina  vines 
greatly.  In  hospital  practice  the  proportion  often  runs  as  high  as  thirty 
or  forty  per  cent.  In  private  practice  it  is  much  lower.  The  strepto- 
coccus angina  is  usually  seen  at  the  height  of  the  disease ;  true  diphtheria 
may  occur  at  any  time.,  even  during  convalescence.  The  only  positive 
means  of  differentiation  is  by  cultures,  wliich  should  invariably  be  made 
from  the  throat  of  every  patient  admitted  to  a  scarlet^fever  hoepitaly  and 
of  every  case  in  private  practice  sliowing  any  exudate  upon  the  tonsils. 

3.  Gangrenous  Angina. — This  is  seen  only  in  the  worst  cases  of  actr- 
Ict  fever.  The  process  may  be  gangrenous  from  the  outset,  or  preceded 
by  a  membranous  inflammation.  It  is  sometimes  insidious  in  its  de- 
velopment. There  is  a  fetid  odor  to  the  breath,  an  irritating  disduii^ 
from  the  nose  and  mouth,  with  very  great  glandular  swelling.  The  ton- 
sils are  gray  or  grayisli-black  in  color,  and  large  masses  of  necrotie 
tissue  may  be  removed  with  the  forceps  from  the  tonsils,  uvula,  fauces, 
or  pharynx,  and  sometimes  sloughing  occurs  in  the  cellular  tissue  of  the 
neck.  Blood-vessels  of  c(msiderable  size  are  sometimes  opened,  and 
serious  or  even  fatal  hemorrliage  may  result.  The  constitutional  symp- 
toms are  those  of  great  astlicnia,  prostration,  and  profound  cachexia, 
followed  almost  invariably  by  a  fatal  termination. 

Lymph  Nodes, — These  are  swollen  in  all  cases  accompanied  by  severe 
angina.  The  inflammation  may  be  simply  an  acute  hyperplasia,  or  it 
may  go  on  to  suppuration  and  necrosis.  Abscess  does  not  often  occur 
at  the  height  of  the  disease,  but  the  early  swelling  may  almost  completely 
subside  only  to  recur,  and  suppuration  may  take  place  even  as  lato 
as  the  fifth  or  six  week  of  the  disease.  It  may  be  confined  to  the 
glands  or  be  complicated  by  suppuration  in  the  cellular  tissue  of  thv 
neck. 

CeJUdUia  of  the  Neck, — This  usually  occurs  toward  the  end  of  the 
first  week,  and  is  associated  with  grave  throat  symptoms.  Kapid  and 
extensive  infiltration  occurs,  the  skin  becomes  tense  and  brawny,  the 
head  is  held  back,  and  there  may  be  considerable  dyspnea.  The  iufil* 
tration  may  be  only  in  the  nciirhborhood  of  the  lymph  glands  or  it 
may  be  diffuse.  Unless  relieved  by  early  incision,  the  diffuse  form  may 
result   in   suppuration  and   extensive   sloughing,  which   may   be   deep 
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rnmiifb  in  My  b«r^  the  larjje  vefr»ai»l»<  i^f  tlii?  irh^Ic.    Tlii*  ffTT*  -  ^  'itiri 

uf  the  gnkVcM  |»oMible  inijNirt*     Ikmih  umy  twtur  from  wj  ^  Inv 

fore  or  after  tiloaghing  or  from  heoiorriiagi?  due  to  o|)ctiifig  by  tilt^^ra* 
tiori  of  the  i»%t**nnil  mmtiil  or  iMiim»  of  lU  brnntheji;  i>r  thi*rt^  may  be 
ai^o«oi  iatttj  throm}Ki^iJ>«  of  thif  jugular  vt-iiu  la^iifit'  to  tlir(iiolM>?-iH  tjf  the 
lat<*ral  buiua,  inetiiDgitta,  or  pyemia* 

Enrs. — ^Thi*  otiti»  in  t]iw  to  f!in'<*t  lattuxiou  uf  tUi»  irtftntitja  fn*m 
the  rhiuopharynx.  It  in  tlie  mot^i  frequi'Ut  rfttttphiiatioti  of  marlattiia, 
and  in  dout»tful  cam*!*  may  have  utttiie  dtaguoi^ttc  itnportam^,  Aji  a  nib;, 
tht*  youngi*r  the  rhihl  the  greater  the  Ual»ility  to  otitis.  It  i«  mon*  fre» 
t|ueut  in  winter  than  at  other  ^iHKinii,  anil  ir«  « loiM<)y  mnneiled  with  thr 
i8c»refity  of  the  throat  i»yniplom«.    Of  4«;il*T  vom'^  rrfxirteil  hy  Fmlayion* 


6»y;  dmih  imwAs 


t'Utll  (^>  . 


oUti«  occurred  in  10  per  cent*  anil  of  1.008  caai^  n-piirted  Iij  CaigfTt 
in  13  per  cent.     In  BttrkhardtV  th«»  pfiiptirti«»D  waa  aa  hi^H 

mi  33  pvr  c^nt    Of  mmm  rnxompa  .  v.  f..  thr^M  iymptoiiitf  otitia 

ia  pireaeni  in  folly  7^  per  cmt 

Aa  a  inb.  boih  cart  are  mttm*i»L    Otitiii  i»  m  H-*it  early  m  thm 

aecoiid  wtA,  but  may  oecur  at  any  time,  e%v;.  ....;.,.^'  iimii 
When  it  dttalofu  at  the  height  of  the  dtM*iiae  there  are  In  poina 
till  nrv  syntptont;  in  otiiera  then*  u  fiiaio  and  dr«fm^i*  and  a  Hm*  in 
Iha  loaipmtiire»  whteh  may  fail  aflar  panrenlr^i^  or  ruptunr  of  iIh* 
drum  mrmhrane,  ur  there  may  be  aortMaJoti  to  the  maatoid  (Fiir*  l^A. 
Thu  otiti«  11  iifti'n  overkM^ed  iuilf*ia  the  ears  ar^  r«*gtt1aHy  rv 
The  form  of  inOammation  may  be  mlarrhal  iir  puniknt,  the  Latt.  <  ,^  ...^ 
ttfti^n  aixt>mpanK^i  by  iMi-mtii*  efiangfa. 

Boold  ma^-vi  the  fullovtng  refJiirl  n|ion  IM  vmm^  «bowiiig  Ihi*  db- 
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astrous  consequences  of  scarlatinal  otitis:  **In  30  there  was  enliw 
destruction  of  the  membrana  tympani ;  in  59  the  perforation  comprised 
two-thirds  or  more  of  the  membrane ;  in  15  there  was  total  loss  of  heM- 
ing  on  one  side,  and  in  6  of  the  cases  upon  both  sides;  in  77  of  the  cistt 
the  hearing  distance  for  low  voice  was  less  than  twenty  inches."' 

As  a  cause  of  permanent  deafness  and  deaf-mutism,  no  disease  of 
(rhildhood  compares  in  importance  with  scarlet  fever.  May  has  collected 
statistics  of  5,013  deaf-mutes,  of  whom  532  owed  their  condition  to 
otitis  following  scarlet  fever. 

Kidneys, — Albuminuria  accompanies  nearly  all  the  severe  cases  d 
scarlet  fever.  In  many  this  is  simply  the  ordinary  febrile  albuminnrii 
due  to  acute  degeneration  of  the  kidneys.  In  those  with  severe  throit 
complications,  and  in  nearly  all  the  septic  cases,  there  is  an  acute  diffos.^ 
nephritis;  the  interstitial  changes  may  be  very  marked  and  the  kidnevs 


Fig.  157.-Scarlet  Fever  op  Moderate  Severitt  Foi.JiOWED  bt  Fatal  Ni 

Early  symptoms  typical  and  uncomplicated ;  twenty-first  day  vomiting;;  twenty-fifth 
day  uremic  convulsions;  death  twenty-sixth  day.  No  dropey;  urine  never  below 
10  ounces  in  twenty-four  hours;  girl  ten  years  old. 


contain  minute  abscesses.  This  occurs  at  the  height  of  the  febrile 
process  aiul  is  rarely  accompanied  by  dropsy;  but  albumin,  ca.<Jts,  and 
even  blood  may  ])e  found  in  the  urine.  The  most  severe  and  the  most 
characteristic  renal  complication,  and  that  generally  designated  as 
posfnsrarlnltnal  nephritis,  is  a  diffuse  nephritis,  with  changes  in  the 
glomeruli  as  the  most  striking  feature.  It  usually  develops  during  the 
third  or  fourth  week  of  the  disease,  and  may  follow  mild  as  well  as 
severe  cases  (Fig.  157).  The  onset  may  be  gradual,  with  dropsy  ami 
urinary  changes,  usually  accompanied  by  a  slight  rise  of  temperature; 
or  it  may  be  abrupt,  without  dropsy  but  with  convulsions,  suppression 
of  urine,  and  very  high  temperature. 

The  characteristic  urine  is  of  a  reddish  or  smoky  color  and  scanty. 
It  contains  a  large  amount  of  albumen,  often  sufficient  to  render  the 
urine  solid  upon  boiling.  Under  the  microscope  there  are  seen  red 
blood-colls,  pus  colls,  epitliolial  colls,  and  casts  of  every  variety.  Death 
may  take  ])]aoo  from  acute  uremia,  or  the  attack  may  be  followeil  by 


BCARUCT  r^VER 


3l  danyige  tn  the  kida^/jB^    It  in  moro  (My  th'MnU^l  wiUi  this 
of  tlie  Kidney* 

Jaini$.-^Acixie  Artjruliir  rheumatiMtn  may  omir  iiunridfiitly  with 
ilio  development  of  the  Bcarlatiual  ranh*  aud  mcai^ionally  during  eon- 
valemx^nr-c*  in  }*atieni«^  who  have  a  prt*dn«jwi»*ition  U)  that  dia**ai»e.  Acute 
fwelliiig  of  the  jointa  ia  aometimea  of  pyemie  origiii*  la  pyemic  ar* 
thritii$  the  largr  Jointu  are  umtally  involviHl  and  the  k^  a}»t  tu 

be  multiple.     .Iniut  dimniM*   may  iK-^ur  an  a  aequel   v\  i.   fi>ver» 

when  it  ia  aecondary  to  diaeaae  of  the  boue  or  to  {leriarticolar  ai' 
opening  Into  thr  joint. 

The  foreguiiig  include  but  a  aniall  prnt^rtion  of  tiie  joiui  compliai- 
tiona  aeen  in  scmrlet  fever.  The  luont  fntjumit  anil  moat  elmnu'lrn^tic 
form  of  inflammatiou  ia  sa$rtaUnal  s^noviiiA,  often  iiii  v  called 

smrktinal  rhrumatutm.     It  oonira  in  dtfTert^nt  ej^tth'nn^  ^aryiog 

frequency.  CantUw  ((tlaiigow),  in  5.13  caaea  of  ac^arlet  fever^  met  witli 
aynovitis  in  GO  patienta.  It  is  aeldom  aeen  in  children  tinder  tliree  ycsara 
of  age»  and  ia  moat  frequent  after  five  yearn.  It  may  occur  in  miUI  as 
well  aa  in  aevere  caaea.  According  to  Aahby*  fyDovitia  developa  toward 
tha  cod  of  the  fimt  or  the  beginning  of  the  iKM^nd  weeL  The  nymptotoi 
art  generally  mild,  and  are  followed  by  prompt  recovery.  Suppuration 
ia  rare.  Any  of  the  Jointa  may  \m  attiuked^  but  thoae  of  the  wriat^  liand* 
elbow»  or  knee  are  n^oat  frequently  affected  The  aymptoma  an?  redn«a» 
moderate  pain^  awelling,  which  ii  uaitally  due  to  aynovial  distention,  and 
iometimea  a  alight  riae  in  temperature.  The  duration  b  geoefaUy  but 
three  or  four  ilaya,  and  in  moi^t  lUMsa  them  ia  apantamoQa  recovery.  Be* 
aides  thcK*  mihli  r  caacii  there  m^  ura  a  murJl  more  aavisfv  form^  whieh 
may  develop  later,  even  during  convaleacence  It  ia  not  very  aeute^  Init 
ia  accompanied  by  fen^r,  and  both  the  fever  and  twelling  may  continue 
for  many  weeka.  Recovery  may  be  nimpletii  or  aomi*  joint  di^lulitv 
may  remain  and  chronic  arthritia  may  follow. 

Lungg, — The  pulmonary  complicatiooa  of  icmrlet  fever  ara  netther 
ao  frequent  nor  ao  important  aa  thoM  of  wotmdm.  BroodrnpaeiniMnua 
ia  usually  found  at  autofi^  in  aeptie  caaea  where  death  hai  occurrBd 
later  than  the  third  or  fourth  day,  but  it  ia  not  generally  leepgntmbla 
10  early  by  physical  aigna. 

In  aeptie  caaea  pleuropnetimoiiia  aonetimea  ocrura  early  in  tllo 
dtaeaae  and  at  other  timcf  late,  genefally  aaa<Knati*d  with  nephritia,  bnt 
occaj^ionally  without  it.  It  in  not  infrequently  a  dlrvrt  canae  of  death. 
Kmpyenui  may  follow  pleuropDeomfmia  ne  latrnr  witli  pyemia  or  neph- 
ritic, but  with  the  latter,  fimple  arroua  pJeuriay  ia  more  commiOQ. 
Edema  of  tlie  lutign  oet^ra  chi*'*lv  with  funhrlti.  ifi  nKiti*  ;t  ia  tke 
moat  tvimmiin  cauH*  of  ileath- 

JSfaarl, — Oirdiac  murmun  tu^  frequmt  at  iha  half  hi  of  Iha  diaeaat; 
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in  fact  they  are  licard  in  almoH^t  all  i?evere  i-ases,    Eiidoel 
carditis  are  ofteiie&t  seoa  in  septic  cases,  and  with  f>o»;t- 
ritjg.     Eiifiocarditis  may  be  simple  or  malignant,  and 
holism  during  t*oiivale.si*ence.     Same  degenerative  change 
muscln  are  probably  present  in  all  the  severe  cas-es. 
may  rci^ult,  which  is  *wjmetimes  a  cause  of  death. 

Blood. — In  all  c^ses  there  is  a  rapidly  progressing 
into  convalescence.  The  reduction  in  the  red  cellss  in  ai3 
almut  one  million.  The  chief  interest,  however,  attache 
and  character  of  the  white  celk.  In  mild  eases  thera 
nirjderate  in<Tease  in  their  number,  nsuallv  to  from  1( 
It  18  in  (^ascs  of  nunlerate  severity  that  the  characteri^ 
found.  In  tlic^e  there  is  a  decided  leucocytosig  which 
attains  itn  maximum  about  the  fourth  day,  and  gradualh 
the  normal  is  reached,  which  may  not  be  until  the  thirdj| 
week.  The  maximum  is  usually  about  30,000  to  35,000 ;« 
be  an  liigb  as  75,000.  During  the  first  week  the  poM 
nentropliiles  form  fnuri  MO  to  !K5  per  cent  of  these  cells; J 
as  wt^ll  as  the  lyuipbocytes  are  diminished.  After  the  (ifl 
there  is  a  rapid  increase  in  the  eosinnphiles  which  attain! 
— sometimes  20  per  cent  of  the  total  leucocytes — ^betweeqj 
and  twenty-first  days.  After  the  third  week  they  graJt 
Kxceptionally  there  is  found  in  convalescence  a  relative 
which  may  be  as  high  as  50  per  cent.  Complications,  nepl 
usually  cause  at  tnal  as  well  as  relative  increase  in  the  pcd}' 
neutroijlnlcs.  In  malignant  and  rapidly  fatal  cases  thei 
\'QYy  small  proportion  of  eosinophilea,  and  little  if  an 
though  exceptionally  it  nmy  be  high.  Much  has  re^entl 
regarding  the  so-called  ^'inclusion  bodies'^  which  are  fou 
eoeytes  in  this  disease.  It  seems  clear  tliat  they  are  n 
that  their  presence  is  not  diagnostic  of  scarlet  fever.  '^ 
larly  found  in  all  but  the  noblest  cases  before  the  fourt 
are  found  also  in  other  conditions,  e.  g.,  pneumonia, 
si  pel  as. 

Digesiive  iSt/stem. — Fuiictional  disturbances  are  ver 
in  fact,  are  seen  in  most  of  the  cases,  but  organic  cha 
V^omiting  is  the  nKidc  of  (uiset  in  the  majonty  of  cases, 
tinucs  throughout  the  attuck.  Diarrhea  may  be  assoi-iat 
der  both  conditions.  The  tongue  is  nearly  always  coated, 
in  quite  a  charnct<Tistic  way.  which,  with  the  prominent 
rise  to  the  ''strawberry'*  a]>pearance.  Catarrhal  stomal 
frequent  (xun plication,  and  in  many  cases  of  severe  mem! 
the  same  process  is  seen  in  the  buccal  cavity. 


SCARLCT  YKXrM 


Nrrt*oujt  synirm, — XiTVoiig  cnmpliinttciiiii  ami  mmiiipUi*  ir^  fcen  Intt 
frt*qia'ntly  with  scarlatina  than  with  nicwt  of  thifl  infeciiou#  (liiH*iMi*ii  of 
such  i»i»viirity,  ConvuUionit  art*  frfqmiit  at  the  oiit^t,  and  ^^euenilly 
intlictite  a  wvere  attatk,  thonuh  not  invariablj  no,  Onnirring  hie  in 
the  (Iir'Ojv,  tht*y  an^  usually  due  to  uremia.  Mening^iti*  may  ii«»ar  la 
a  (ximplication  of  otitis,  in  pyemic  cnm^,  and  lutmi'tiim^  with  poit* 
Kcarlatinal  nephritic,  rwmlyi^in  fnim  imriphornl  neuritii*  i»  randy  aeen* 
li«*mipl<'^na  swmu'time*  oci'urn  from  uu^ninpeal  heniorrhai^e*  or  from  era* 
boli8m  Eioi-ondary  to  endocarditis  and  ai^cs^xiated  with  m*phritni,  ClionLm 
waa  riott*d  a*  a  scqiicd  in  only  thni»  vt  *9'V^  cam**  reported  by  Caralaw.  In 
a  report  of  1H7  caflcn  of  epileptiy^  Wilflermuth  dtate^  that  it  followi*fl 
m^arlct  fever  in  Vi  maca.  Inaanity  han  U*^*n  iKiiM^ionaUy  oWnyd,  ihu 
naual  form  beinfc  neuU*  nmnia,  with  contplrta  racovi^  in  a  fiv  weeka  or 
tiiontlm. 

Gangrrne, — Caaea  of  symmetriml  pingrene  aftct  aearlet  fever  have 
liet-n  rc|K)rtod,  Tim  pftrt«  ^^nenilly  alTi^tiHi  ari*  the  kiuttfN4c4,  thi^lta* 
and  arnw,  but  it  may  otiiir  alni«itit  anywhere.  The  pathidoijy  of  the«« 
eaaea  ia  chacure.  The  pnn^aia  tinuaily  heirina  in  feveral  platvM  nimoK 
tan»H)Uit1y,  or  in  rapid  auooopnan,  and  advancei  steadily  till  doatli 
oceiirs. 

Other  Inffdiouit  PUfosfjt, — ^Diphtberta  ii  moat  freqaently  9iwm,  and 
may  be  prc*)ii*nt  even  ^hen  tlien*  i«  no  dii^tinct  nraibratie. 

Scarlatina  may  al^>  lie  cHimpUcated  by  meaateat  varii^ella,  or  facial 
eryiipehuft,  and  ocTiiKtcinally  by  variola  or  typhitid  fever.  Tlia  aytuptoms 
are  often  an  irregular  t^nuningling  of  ihnae  helnnguig  to  th«  two 
diaeaaea.  Tliry  may  bo>riu  Kitntdianeoisaiy,  tir  more  freqtiifnUy  one  cl^ 
velopa  aa  the  other  U  vubi^idin^. 

IKapioaia.— Tlie  ebArarti*ri  i>   .►f   -* nrh  t   frvrr  are  tlie 

abrupt  onset,  naiialiy  with  vort  uikfk»il  rl«uition  of  tempetm* 

ture»  the  erythematotin  condition  of  the  tbroat^  the  punrUtii  eruption  on 
the  hard  palate,  with  tht>  un^e  of  the  radt  within  lwaiily*fiinr 

hour^  ami  lati^r  the  ehafu*  uppranim^  of  the  tonipBe*    Tlie  diffl* 

t  ultien  of  diairnciaifi  uimally  depend  u|un  irrefTularitii*  m  tlie  eruptloQ, 
The  variationii  arc  nern  in  the  mil^lntt  and  in  the  moat  ievere  cnaaL 
In  the  former  the  rmth  tnay  lie  of  iJiort  duratiun,  uft*  n  le!«  than  a  day« 
and  in  eon^T^ueon*  eontly  overkiolied;  or  it  may  be  pr«i«nt  only  upon 
certain  parti  fif  the  bculy  toatead  of  being  diffa«.  In  every  donbtfiil 
caee  the  i^roina^  aJtillae.  and  loina  dioinid  be  eloaely  atnttiniwd  for  m  pitnc^ 
tate  eruption.  In  very  artrre  attnrka  the  nuh  may  aprwur  late  or  reoedb 
after  beinic  folly  oaU  or  it  may  be  lienifirrhaine  or  in  irrrirular  blotcfaM. 
In  any  mae«  too  much  atrra^  ahonbl  not  he  plarfnl  u|iou  the  raab  akma 

Until  we  have  aome  eiael  manna  of  bboratory  dingnoaia  aa  fai 
Qrplioid  fever^  mnkria»  and  diphlherin«  an  abanlnln  di^fnoaia  will  fai 
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ciTtain  cases  be  impossible.     Sometimes  the  diagnosis 
until  the  end,  although  occasiouallj  contirmatory  evi 
hiini^d  even  in  convak'seence.     Thus,  a  patient  may  dc 
manner  so  typical  ai4  to  leave  no  doubt  as  to  the  nature 
ilhu'ss;  again^  the  occurrence  of  a  chararteriistic  sequel, 
in  the  third  or  fourth  week,  may  ti^stify  slrongly  fijr 
(iriniary  disease;  and,  iinally,  the  outbreak  of  luulou 
rhiblren  who  have  been  in  contact  with  the  patient  i 
t'hii!iive.  always  provided  other  sources  of  infection 
Desquamation,   however,   follows   so   many   other   erupi 
slight  or  irregular,  one  sliould  not  rely  upon  it  as  an  evL 
fever,  but  only  upon  a  typical  exfoliation  ujKm  the  hanJ 
is  a  point  of  some  practical  importance  not  to  oil  the  d 
when  awaiting  desquimiation  for  diagnosis,  as  this  altenj 
characteristic  appearances.     In  some  puzzling  epidemic* 
the  in  Cuba  lion  may  be  of  material  assistance  in   the  > 
this  is  regularly  more  than  a  week,  one  may  l>e  prettj 
not  dealing  with  scarlet  fever. 

Scarlet  fever  wnth  severe  tliroat  symptoms  and  d< 
can  be  distinguished  from  dijilithcria  only  by  cidtiu 
distinguished  liy  the  lengtli  of  the  invasion,  the  eat^ 
and  the  slowly  spreading  eruption,  hut  most  of  all  bf 
Much  more  ditficult  is  it  to  distinguish  between  mild 
rubella.  In  rubella  the  important  thing  is  that,  althoui 
be  well  marked,  often  covering  the  body,  the  constitiM 
are  few  or  entirely  absent.  In  scarlet  lever  with  an  7 
same  intensity  there  is  almost  invariably  a  consideral 
temperature,  usually  102°  or  103°  F.,  and  a  brigbt-re 

11icrc  are  so  many  skin  eruptions  which  may  rescm 
fever,  that  it  is  always  liaxardoiis  to  make  tlie  diagnoai 
from  the  rrtiption  alone.  This  is  especially  true  ol 
occurring  in  infants;  there  is  seen  at  this  age  a  great 
tions,  usually  associated  with  digestive  d  isturliances,  whl 
late  a  scarlatinal  rash;  but  most  of  them  are  of  shoa 
scarlatiniform  erythi'nm  is  occasionally  seen  after  d\pm 
also  tn  influenza,  typlioid  fever,  pneumonia,  and  varici 
cause  them  to  be  mistaken  for  scarlet  fever,  or  may  1 
elusion  that  both  diseases  are  present.  The  same  is  tl 
septic  erythema  occurring  in  surgical  patients.  Bell 
and  oecasionally  antipyrin,  the  salicylates  and  aspirl 
eruptions  more  or  less  closely  resenddhig  that  of  seal 
is  also  true  of  some  cases  of  urticaria  and  other  fonnn 
EruptionB  resembling  scarlet  fever  may  also  arise  frof 
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tfi  ( loUiiii^'fi^llpt  ti^  'ti(?  I<^^  ippliimtion  of  imtatitjf  to  tiie  chcvt^ 
such  16  camphurated  oil,  etc.  There  ii  little  doubt  that  inaiiy  of  the 
m.'H*!^  rt*iK>rUHl  ii?«  rdapmng  mtirlattiia  are  ri'ally  example*  of  n'^urriiig 
crythenui,  particttlarty  ak  mnie  of  thc^  latter  are  foJlowtfl  1^  h  J*  ^i^juMnn* 
tion  which  is  very  nitnilar  to  that  after  Hcarlatina. 

Progiio»ii.^Thi'n*  j»  no  dineam^  in  which  tt  ir*  more  dtilkuU  Ut  Uh'm- 
tcll  thi*  outi^tmie  than  in  warlft  feter,  Ca^i^  apjiareiitly  of  tlie  miUkit 
type  not  infriX|uentty  devc^lop  iserions  pymptonis  and  even  compliration*» 
that  could  not  lie  forumn^n.  Symptonni  indicnting  a  tiad  pmgTio«iia  an% 
very  lit^di  temp<*ratiirc!«  especially  one  whicli  oontinnes  to  rine  for  the 
firi*t  thr^  or  ftiur  day*,  and  aevere  nervoa*  and  throat  ^ymptiJin*.  The 
niont  ct)nimon  cauM-  of  dcatli  is,  the  diaoiiM?  itiielf,  the  eit^rlatinal  toxemia. 
From  thifl  eauite  more  than  half  tho  deathn  iK^nir.  Kcit  an*  thv  t^om- 
p}i<^tion$i,  mrdiac,  ptdmonary*  renal,  otitic,  niastoid  ami  t*efehnil,  gri^^ti 
in  the  onier  of  <heir  fivquency*  The  mortality  of  w*arlet  fever  varifsa 
much  in  different  epiflemic^*  In  aomat  nearly  all  this  cmm^  arr  «(  a 
mild  type,  and  tlie  mortality  may  be  aa  low  as  3  irr  4  per  rent;  in 
others,  a  at*vere  or  maliK*»«i'»t  tyi»e  pn^vaiU,  and  it  ni^y  \h*  aa  high  aa 
40  per  cent.  The  di^ea^  li,  a^  a  rule.  mon»  fatal  in  the  yotuiiraal 
infantit,  beix>ming  le«a  m  a^  age  advancn^a. 

TIic  following  mm  the  mortality  recorda  from  varioiia  European 
aoureea: 

Aahbr,  MaiKibvtcr  lioqiitil  fftl  tmm;  noHaHly*  1:1  2  ptf  mmL 

Kc»re.n.  aaii«d0if»Mnfe  lOI     «  *  11  0  •      • 

Bmla,  CofMliaieBn 'AOW     '  *         l^  ^  *      * 

riiiiiliMiM.  fliiiigiiilHHiiia  l,3M     *  *         10.0  «      * 

The  general  mortality  of  the  dtaoaaa  may  then'fnn*  lir  aj^umr<)  to  lie 
from  1*^  to  M  p(T  i^*nt;  it  ia,  kmener,  miidi  higher  than  thia  among 
young  childn*n,  m^  nhown  by  the  following  flgurea: 

New  York  Infant  Aaykttn  116  eaaoi  imder  5  roan;  miwtalttjr,  9D  |iar  eetti* 

AMxy,  MancliaiUir  Ua^^Ud aSO*         *4^  ^        33"' 

nifl  atalnl    •     5     •  •         IS  *      * 

%. .   IdOcaaM      •      7     •  •         »   -       • 

....,....,  DolaUtod    •     4     •  •         43  -      ' 

Under  flre  yean  of  ag^  tlie  avmigo  mortality  fmin  acarlifi  few  ia. 
therefore,  between  tii  and  'SO  jmr  ctnL 

Ytt^phylajciai — Kvim  lhf»  miUWt  imM^  phimld  be  isolated  for  four 
weekK  If  cxmiplMttoiin  ruii^i,  auf  h  m*  otiti*.  rhintti§«  pliaryugitta,  em* 
pyema.  or  iiuppariting  glantU,  tin*  quarantine  edK^uld  U*  mntinued  until 
Ihwr  eonilitHiiki  art*  i-ur^.  Patimta  4H)nld  m»l  ta*  allowed  to  mingle 
with  oOier  cfatldren  for  at  leaat  a  muoth  after  all  aymplnma  havw  aub* 


ill 
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siclfd,  and  should  be  furbidiU'ii  to  sleop  with  uther  di: 
iHonths,     Children   in    the  fnmily  who  have   not   bwu 
disease  should   he   immediately  seut  away;  and  those 
exposed,  separately  qtiaraiittued  for  at  least  a  week. 

After  recovery,  the  patient,  before  lie  is  released  fn 
should  have  one  thorough  bath,  the  entire  body,  inrludia 
sealp,  being  scrubbed  with  soap  and  water,  and  every  pi 
ing  e hanged. 

The  nurse  should  bo  quarantined  with  the  patient, 
mingle  with  other  members  of  the  family  until  a  eoiiJ 
clothing  has  been  iniuk  and  hands  and  face  thorough! 
nurse  and  all  others  in  close  ei»ntaet  with  a  severe  case( 
quently  an  antisejitie  garble  and  a  na.sil  spray.     The  off 
durin^^  aofl  tiUvr  the  allaik   has  lieen   considered   in  th 
pages  of  this  Section. 

Schools  are  liot-bcds  for  the  s]>read  of  scarlet  fevef 
sourr'cs  of  danger  are  the  mild  or  walking  cases  in  which 
not  been  recognized,  and  the  clothing  of  patients  who  hi 
form  of  the  disease.     As  a  rule,  a  child  should  lie  kept 
weeks  frum  the  beginning  of  the  attack,  and  the  corlificat 
should  be  required  before  readmission.     Other  ehildrei 
hold  should  nut  he  allowed  to  attend  schools  of  any  %': 
period  of  active  symptoms;  they  should  be  kept  at  honi€ 
for  a  mnnth.     This  precaution  is  necessary,  first,  becai 
carry  Ihe  disease  from  the  pntieiit  at  home;  secondly,  hi 
they  niiglit  Ihciusclves  attend   sch(K>l   while  sutfering  f\ 
in  a  very  mild  form  or  during  the  period  of  invasion, 
cliild   is  ennqdelely  isidiited,  the  danger  fn>ui  the   first 
sliglit.      During   severe   epidemics   it   frequeutly   l>eeoi 
close  all  sohook. 

In   general,  it   is  to  be  renu^ml>cred   that  the  dan 
the  patient,  secondly  from  the  nnnn,  and  thinlly  from 
eial  attention  should  alwayia  be  given  to  the  complete 
isolation  of  the  first  ease  which  appears  in  an  institution 
which  shnidd  apply  to  mild  as  wrll  as  severe  forms  of  thu 

Tteatment. — There  is  as  yet  no  specific  for  scarlet  fei 
cian's  duty  in  the  average  case  e<*nsists  in  (1)  estahlisho 
antiiR'  and  the  carrying  out  of  adequate  means  of  di 
the  hygienic  care  of  the  patient;  (3)  diret^ting  the  dlel 
for  complications,  especially  otitis  and  nephritis.  It  I 
in  mind  thai  otitis  is  rarely  acciniipanicd  liy  pain  or  tei 
recognized  only  iiy  an  exaniimition  *tf  tlie  ears;  also 
fatal  nefthritis  may  follow  mild  as  well  as  severe  cases. 
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Mtlfl  Attarkii  require  no  Diedicine.  Children  glinuld  be  ki^pi  in  b^  fit 
a  week  after  the  fever  baii  6ubi«iclecl.  and  upon  a  cbet  chiefly  of  milk 

\Mw\  faritmi ecus  f<K)d  with  phmly  tif  waUr  fnr  a  ptriml  <»f  Ihrw*  wivki* 
ThU  iei  an  Inifjortant  matter  in  tiw  preveiUion  af  uephntii;*  Ihirini? 
the  heijrht  of  the  eruption,  tlie  intenf»e  itching  of  the  ikin  may  ^  ftllayt*<l 

I  by  ftpon^Jng  with  a  bi«mrl»onate  of  ^(Kk  9i»lution.  or  by  inumtjoud  wtth 
vaaelme.  or  by  the  free  uise  of  ritie  or  takum  powder.     Plenty  of  frenh 
air  should  alwayit  be  ierured  in  the  fiek*room*    Aa  ioon  a«  tlie  fefiT 
and  rash  have  di^appearerl.  daily  warm  baths  with  i^oap  and  watc*r  ^^ 
be  u»(*d,  after  which  tlie  entire  UkIv  ^lunild  be  anointed  witli  ^«)  • 
with  the  purpoae  of  facilitating  desquamation. 

Tlie  ti'mp<*ratura  doe«  not  uiiually  nnjijin*  tnterfenmee  wlien  *l  i»nly 
occaiiionally  rise&  to  104^  or  104.5^  F.  But  if  there  is  hy]HTpyTeiia,  or 
a  temperature  whieh  raniprea  from  104*  to  1(15.5**  F,  or  over,  aiUipyrrti^ 
maa^urea  are  called  for.  Hydrotherapy  it^  murh  »afer  and  more  i^Ttain 
thau  drugi»*  Somctimca  aponging  s«  ttullkient,  but  in  thi^  grvmi  pn»{i4kr- 
lion  of  casei  the  pack  or  bath  ii  required*  The  ujie  of  water  in  th 
reduction  of  temperatun^  i$  ai|KH*iaUy  indieate«l  in  ieptie  cmM*a  with 
typhoid  Mymptomst,  and  in  tboae  with  prtmouncvd  (*en*bral  nymptoiuii. 
The  temperature  of  the  water  employed  will  de}>end  upon  the  duration 
of  itJi  application.  It  i«  generally  bi*tter  to  u#«f  prolonged  qMiii|gtii|[  or 
hatliing  witb  tepid  water  tlian  water  at  a  lower  te3itperatnr->  ^*r  « 
ihorter  period. 

The  nervoua  uymptoma  are  frequently  l>etter  «*  l\  im   \>>  lU*- 

head  and  by  cold  iipvinging  Uian  by  mc^litiatiun.  A....,  ,. m  dtu^f  iii^y 
ixTeaiiionally  be  UM*ful  to  cimtrol  restlowmsita  and  promote  nlf^p,  and  in 
mild  ciim9  to  effect  a  ftii>derat<9  reduirtiao  in  tAHnpt^mturew  Pbenacvitn  U 
unually  t(»  be  preferred. 

As  soon  a^  the  piibn!  beeoniei  wrak  or  rapid  and  irreieuhirt  or  llie 
firxt  found  of  the  heart  feeble,  titimulantii  iihould  Ik*  given*  no  matter  at 
what  stage  of  the  disease.  In  septic,  or  maligimnt  caaea,  or  in  lh<Me 
aixtmipaniei]  by  severe  angina,  adenitis,  or  ndlulitim  attmuUnta  shiiuld 
be  um'^l  frei,dy.  Digitalis  u  mpteMy  fmltaibk*  vlicn  tin*  puW  i«  w#mk 
and  the  teii^iton  low.  It  may  be  given  alone  or  eombineil  with  caffein; 
one  minim  of  the  fluid  extract  of  digitalis,  and  gr.  |  of  fnffein  l«eing 
the  initial  doiies  for  a  child  t}f  flte  rainu 

The  ervthematous  sore  throat  requiras  no  treatment  except  the  «tae 
of  a  bland  gArgle.     If  there  is  a  pmfvia  nasal  iliAchargi%  gi*ntle  naail 

ri^iiiging  with  a  warm  saline  or  Imric-acid  sc»lutiim  may  \m  m<i*fl  with 
ihe  hope  of  preventing  infectiim  nt  the  middle  f^r,  Tim  loeal  ifiiatinent 
of  tin*  thriJiit  is  the  same  as  that  of  other  cms^  of  mtctB  anffinft* 

Milt!i*r  forms  of  ailenitis  requin*  iki  loi-al  tr«atmi*nL     Whmm  aewr* 
tbe  gliuida  abould  he  ctiverei]   with   ichtliytd^  ami  an   icr^hag  apptirti 
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c^ontinuously.     Poult idiig  almost 
formB,  early  incision  should 


invariaiilv  <!(*es  harm. 


made. 


The  eiir8  of  patieoti^  with  severe  throat  symptoms  should 
daily  in  order  that  tJiere  may  be  no  delay  in  performing  ] 
should  this  become  neeessary.  Any  unusual  rise  in  tempera 
direct  attention  to  the  ears.  The  indieations  for  the  operat 
same  as  in  other  severe  forme  of  otitis. 

The  physician  should  be  constantly  on  the  watch  foifl 
ment  of  nephritis,  not  only  during  the  febrile  period,  but 
convalescence.  Repeated  examinations  of  the  urine  are 
nceessary.  These  are  facilitated  by  having  a  rack  of  test 
i\w  ordinary  reagents  for  detecting  albumin  in  the  8ick-ro< 
tlie  physician  may  himself  examine  daily  a  fresh  specirae 
The  nurse  should  be  instructed  to  measure  and  Record 
the  twenty-four  hours'  urine  throughout  tlie  attack.  Th< 
of  scarlatinal  nephritis  has  been  considered  in  the  chapter 
Diseases  of  the  Kidney.  Diffuse  cellulitis  of  the  neck  cal 
early  incision  as  the  only  means  of  preventing  extensive  sloi 

On  the  assumption  that  streptococci,  though  not  the  e 
disease,  are  still  responsible  for  most  of  the  serious  comp 
scarlet  fever,  sera  prepared  by  means  of  several  dilTerent  sti 
organism  have  been  j>roduced  and  extensively  used  but  withe 
form  or  striking  success.  One  has  been  produced  by  Mosei 
concerning  whose  effects  there  is  much  more  favorable  eviden 
ifh,  Bokay,  and  other  relialde  Cordinental  observers  in  tlicir  : 
declared  that  its  effetts  are  not  less  striking  than  those  oh' 
Hi])htheTi a  antitoxin.  It  must  he  given  in  very  large  doses, 
200  Ck  c.  The  value  of  streptococcus  serum  has  not  yet 
strated  in  this  country. 

Transfusion  and  the  intramuscular  injection  of  blood 
serum  froTU  patients  convalescent  from  scarlet  fever  hav 
ployed  by  Zingber  (New  York)  and  others  in  very  seve] 
scarlatinal  toxemia.  The  beneficial  results  which  have  folio 
some  instances  been  so  striking  that  they  can  hardly  be  cont 
detdal.  In  riesperate  cases  this  should  he  tried  whenever 
Considerable  amounts  of  blood  must  be  useilj  from  100  t 
according  to  the  age  of  the  patient.  Some  benefit  also  ui 
conditions  seems  to  follow^  the  injection  of  normal  blood  h 
persons. 

During  convalescence*  the  urine  should  he  frequentlj 
Antiseptic  gargles  and  a  nasal  spray  should  he  used  as  long  a 
difloharge  from  the  nose  or  pliarynx  continues. 


^ 
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MEASLES 


(Ruht^.  MerbiSa 


HlMtM  ii  M  epidi^mic  eciittagifittn  imue^  wot^  widely  prevalent 
fluji  any  other  ernptivo  fi*ver;  very  frw  pcr«oQ0  rrach  adult  life  with- 
out cuiitmcting  it.  One*  attat*k  usually  rimfera  immunity.  It  u  hiirhly 
ct>ntajri<)us  even  from  the  beginning  of  the  invaition.  and  spreads  with 
l^n*at  rapidity  from  thc!  patient  ti>  nil  num'^pttble  periionii  eiptMinl.  The 
iitfei'tiouii  agpnt,  hovrever*  does  not  riini^  to  rlothinj^  or  apartmenU 
as  doc*«  thut  of  iKtarlet  fever.  Meaniei*  haipi  a  uiual  incubation  period  of 
from  eleven  to  fourteen  days;  a  jp-adual  invasion  of  three  or  four  day§ 
with  ftymptomn  of  an  arute  eoryxa,  and  a  nuitnibpttpular  rruptton  whidi 
apfHiir^t  tintt  Ufxm  tlie  fa«:e  and  Kprmdfi  Kluwly  oier  tlie  Uitiy,  and  whidi 
laitii  from  fuur  to  aix  dayi*.  I^bin  i«  follower!  by  a  fine  brandike  d<9* 
qnamalton*  whirh  i»  iH>mph'te  in  aUiut  a  wwk,  T\w  murtatity  b  law, 
e-it-ept  amonjC  infantn  atitl  deiunte  ehitflreu.  in  whom  it  may  rmA  SO 
or  even  40  ptT  cent.  In  inMttiitions  for  infajitu  and  yvmnir  ehildraia 
no  epidemic  dijieaae  ta  more  to  be  dreaded  than  meai^lea,  tiot  only  oQ 
aocQunt  of  ita  severity,  but  fnim  the  fnH|uen(7  with  whivh.  in  iiM^i  ptb- 
jiKiM,  it  in  <*ompli<mt^I  by  hront^topneuniuuia* 

SUoloff. — Little  ia  aa  yet  known  of  the  eaacntial  ca«aa  of  Qi«aal«i. 
Andemon  and  Goldl^eri^r,  and  atnt^  thrm  a  iiQ]iib#r  of  oUu^ra,  hafv 
nucceeded  in  inoeulattnir  roonkeya  wiUi  U)e  hUiod  aiid  ali»  with  tlie  iiaMd 
and  bucrml  ^erretiona  from  patients  with  meaAlen  and  have  prodfiaced  a 
dineajie  attendtni  by  feier,  erupt  inn  and  n^piratory  Avrnptcmu  whieh 
are  believed  to  be  iilentiml  with  mnaaJM  in  the  human  aubjert  They 
have  auceeaafully  rarritHl  the  ft  rain  of  infection  by  blood  tnorttlalioiii 
Ihrouirh  ati  nentratiiini^  of  monkeya.  The  vima  obtained  by  AndetSM 
and  Ooldber}^r  (lanM-a  thniuirh  the  Rerkfeld  filter,  imsta  drying  and 
froistng  for  twenty-four  hiiyr>s  but  ia  deatrojred  by  m  Imtporatitre  of 
U*  OL  Blood  from  ftatienta  with  measlea  wia  fofiind  to  be  fafeetive  at 
leant  twenty-fotir  honm  befon^  the  eruption  and  for  Iwetity-fonr  houra 
aftor  ita  appeuMtire*  L^ter  than  this  ita  infn*tiTtfy  ia  miMsk 
■od  toon  diflippean.  The  aerretiona  from  the  month  and  Mat 
infeetivt  for  the  monkey  only  when  oolleeted  dtirinf  the  atafe  of  ervp- 
t«i.  The  exparimenta  mtggmi  a  rapid  loaa  of  infertivity  with  the 
biftBnini?  of  rMfftloeeiiee*  Attempla  to  camey  the  dia»ar  to  anliBAla 
by  inoculating  with  atmlea  from  daatpftimli^g  patiinta  wef«  imm» 
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riiuual  ohserviitioiis  iiKlifsitP  that  the  virus  ivf  measles 
ily  (lilTyi^ed  tlian  tftat  of  most  comnuinicable  diseases;  also  tl 
ity  i8  tpfi,s  than  mnst  imthu^eiiic  orgajiisius.     Only  a  shot 
required  to  eomniuuicate  the  disease. 

PredisposHion. — Infants  under  six  months  do  not 
iiiHisles,  hilt  oil  niher  rhihlren  are  extremely  ^usieptihlo. 
rejHjtted  by  Smith  and  Bahney,  UK  unproleHed  children  J 
a^efi  of  eight  and  eighteen  years,  were  exposed  and  only  \ 
In  one  institntimi  epidemic  ohj^iTved  by  ns  there  were  *i*2  \ 
two  years  ut  age;  ilve  were  protected  by  a  previous  attack 
of  the  remaining  57  ebihlren,  55  took  the  dist*a80.     There: 
the  institution   11 H  children   under  two  yeart*  old;  of  thi 
per  ceut  took  the  disease;  hut,  although  a  number  w^^re, 
one  child  under  six  months  old  eontracled  measles.     We  hi 
seen  in  one  instance  a  typical  attnck  of  measles  in  an  infi 
months,  the  disease  having  been  contracted  in  this  case  from 
The  age  of  the  persons  affected  depends  much  upon  the  lei 
sir  tee  tJie  hist  outbreak  of  the  disease.     In  an  epidemic  occn 
Island  of  (Juernycy,  where  the  disease  had  not  prevailed  for,, 
all  ages  were  atTected,  the  youngest  being  twelve  days  old,  all 
a  man  and  wife,  each  aged  eighty  years.     Instames  have  k 
by  Somer,  tlautier  ami  others  in  which  the  eruption  of  meash 
been  present  at  birth  or  has  developed  within  a  few  hourp 
when  the  mother  %vas  sutrcring  from  the  disease  at  the  tim 

Except,  then,  in  early  infancy,  the  prol>ahilitic8  are  very 
every  child  exposed  to  measles  will  enntraet  the  disease,  C 
however,  one  is  seen  who  seems  insust^eptible,  no  matter  ho 
exposure. 

Kpidemics  of  measles  are  more  frequent  and  more  severe 
wint(T  and  spring  months.  They  are  least  frequent  ami  mil 
the  sumnit^'r  and  autumn  months. 

Tncuhttiion. — In  111  eases,*  in  whieb  the  period  of  iruuh 
be  definitely  traeed,  it  was  as  follows:  ^ 

Incubati<ja  of  less  than  nine  days. 3 

"              "  nine  or  ten  days 22 

**             "  eleven  \n  fimrt^^^ii  dnys _  . , , ,  9^ 

**             **  lifloeji  til  si'venteen  dtiys. .  * . . 19 

**            "  eight cH^n  to  twenty- two  days » .  5 

Thus  in  (jG  per  eent  of  the  eases  the  inenbation  was  betwecm 
fonrteen  days,  and  in  only  one  ease  was  it  less  than  a  week. 

*  About  twenty -tivc  of  iheiM?  are  taken  from  onr  owti  records;  tl. 
are  mainly  isolated  cases,  scattered  through  medical  literature.  Thi 
is  reckoned  from  the  tijae  of  exposnre  to  the  beginning  of  catarrhal 
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stancy  of  the  inrulmtion  iKTitnl  in  Htrikiii^ly  shown  in  Home  epideniicH. 
Thii8  in  the  one  re|N>rt(Hl  hy  Smith  and  Dalmey  in  an  institution  in 
Virginia,  exartly  eleven  days  after  the  rash  apiNnnMi  in  the  first  ease, 
the  disease  deveh)jXHl  in  twenty  ehiltlren — no  eases  having  tMvurred  in 
the  interval. 

Duration  of  the  Infective  Period. — Tliis  is  much  shorter  than  in  S4'ar- 
h*t  fever,  and  tlie  average  duration  may  l>e  |dan*<l  at  two  and  a  half 
wei*k8.  The  minimum  peri<Nl  of  isolation  sliould  Ite  ten  days  after 
the  appearam-e  of  the  erupti(»n.  It  should  l>e  extendt^l  if  there  {H^rsist 
diM-harges  from  the  nose  and  tliroat  or  a  «*ou^h.  Ilaig-Brown  diM^liarginl 
lifty-eight  caMv  on  or  Ix'fore  the  twenty-ninth  day  of  tlie  diM*as4\  and 
in  no  instanet*  was  nx'asles  spread  hy  thi'se  children.  I{ans«»nu  however, 
HH-onls  one  instance  in  which  it  was  communicatiHl  thirty-one  days  after 
the  apiM*arance  of  the  rash. 

Measles  is  highly  c(»nta>;i(>us  from  tht*  very  lN'<rinnin^  of  the  catarrhal 
symptoms.  A  case  (MiurriNl  under  our  ohser\ation  in  wliich  a  chihl 
i-onveytMl  the  dis<*ase  f<»ur  days  JM'fore  the  rash  ap|M*ariMl;  and  many 
such  have  Ikvu  ohwTvnl.  An  instamr  is  known  to  us  where,  <»f  thirtet*n 
little  girls  at  a  ehildn^n's  jmrty,  only  one  ( pn»t4Htt»il  hy  a  pnnious 
attack)  esca]M*<l  mt*asles:  the  S4»unv  of  inf<^'ti(»n  was  a  child  uho  show<Kl 
no  rash  until  the  following  day.  The  ihtIihI  during  which  the  diH*as4« 
is  most  (contagious  is  still  a  nuitter  (»f  dispute,  tlu*  p*neral  Udief  U'ing 
tharit  is  coincident  with  the  most  severe  catarrhal  symptonus  and  the 
lM*ginning  of  the  eruption. 

With  the  fading  of  the  eruption  and  the  suhsidemv  of  the  catarrh,  the 
i-ommunicahility  of  nnnsh's  dimini^^hch  rapidly.  It  is  g<'nerally  pn>- 
])ortionate  to  the  M*verity  of  the  catarrhal  symptoms,  and  when  thi*s4' 
an*  protractc<l  it  is  prolmhie  that  the  diM^M*  may  Ih*  c«»mmunicatiMl  for 
a  much  longiT  ]NTi(Nl  than  in  the  usual  <'as4\ 

}foilf  of  fnfrrlion, —  Mi*a>lts  is  usually  spniid  hy  (liri^t  e\iMisun» 
to  an  atT«*ctnl  {nthui.  The  infe<'tious  agiMit  is  chiefly  di>.H'minat4*<l  hy 
th(*  minute  droplets  which  an*  given  otT  during  nMighing  an*!  smvxing, 
proliahly  alH»  hy  the  disrharg(*s  fnmi  any  afTcitcd  muoius  nicmhrane. 
Proximity  to  a  imtimt  s<vms  ni*i-t's>ary  to  c«intagion.  hut  not  actual  c<ui- 
tact.  Iiift't-tion  from  tin*  s<'ales  during  d«*Mpianuition  proliahly  dtn^s  n«»t 
iKcur.  It  is  very  infn*<picnt  that  mcaslo  is  omixcv*-*!  throuirh  the 
nu-dium  of  clothing,  furniture,  <ir  a  third  iN>rx>n.  Though  a  g«NHl  many 
in>tances  are  on  nn*<»rd  in  ^tliirh  the  di>«MiM*  has  l»een  (iirri<i|  hy  a  thinl 
|HTH»n,  thi<<.  after  all,  \ery  nirdv  hap|iens  and  «e  tliink  n«*\er  nnle?»s  the 
<*<Mitact  lH»th  with  the  sit  k  and  the  well  <  liild  i>  >ery  c1om>  an*!  the  inter\al 
^hort. 

Letioni. — The  only  constant  le^^iiiU-i  nf  niea«.le^  are  tho*e  of  the  skin 
and  the  mutvua  niembranesy  chietly  of  the  n*spiratory  tract.    AitvnliDg 
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to  Ncuniaiun  i\w  iirotTSs  m  the  skin  is  of  an  iiiflammat 
but  is  more  superJit  ial  than  in  gairlet  fever.  HiiTe  iis  t'uiiiy^us 
panied  by  an  exudation  of  round  cells  about  the  small  blmid 
also  about  the  nweat  and  sebaceous  glands,  and  the  papillfi 
exudation  and  the  edema,  the  swelling  of  the  skin  is  due 
everywhere,  hut  is  especially  noticeable  upon  the  face,        ■ 

The  changes?  in  the  niuetnis  membranes  are  quite  as  mtll 
the  diseaye  as  are  those  of  the  skin.  There  is  a  catarrhal  ij 
afTecting  the  conjunctivae,  nose,  pharynx,  larynx,  traeb 
bronchi^  whit  h  varies  in  intensity  witli  the  severity  of  the  ai 
most  severe  forms  in  infants  and  in  young  children,  this 
extends  with  ^reat  nniformity  to  the  small  bronchi,  and  u^ 
air  vesitU's,  causing  lirom-hopncnnHnda.  Tn  severe  cases,  t 
the  pharynx  and  larynx  also,  instead  of  being  catarrhal,  ill 
branous;  the  larynx  being  nnu^h  more  frequently  involvetl^l 
mucli  less  so,  than  in  scarlet  fever.  Freenmn  has  described  a 
necrosis  in  the  liver  similar  to  those  found  in  diphtheria 
present  in  four  of  twelve  cases  examined.  The  lesions  of  tl 
of  other  organs  will  be  more  fully  considered  under  tl 
Complications, 

The  bacteria  which  are  associated  with  the  lesions  of 
tract  are  the  staphylococcus  and  the  streptococcus^  separately 
and  either  f<n'm  may  be  associated  with  the  pncumocoec 
teriology  of  Bronchopneumonia).     Measles  produces  con 
mucous  membranes  of  the  rc8]>iratory  tract  which  are  es 
aide  for  the  development  of  these  bacteria.     They  are  pi 
mouth  in  great  numbers;  they  may  cause  pneumonia,  otitJ 
local  inflannnations,  and  the  pneumococcus  or  streptocaccus 
a  general  septicemia. 

Symptoms, — Invcmoti, — As  a  rule,  the  invasion  of  measi 
both  the  fever  and  catarrhal  symptoms  increasing  steadi 
appearance  of  the  cruptiun.  The  characteristic  symptoms 
sion  are  those  of  a  severe  eoryza — suffusion  of  the  eyes,  incii 
mat  ion,  photophobia,  sneezing,  and  a  dise!iarge  from  the 
hoarse,  hard  cough  indicates  that  the  catarrhal  process 
the  larynx  and  trachea,  as  well  as  the  visible  nuicous  memt 
qnently  the  patieiit  complains  of  &ome  soreness  of  the  th 
inspection  there  is  seen  moderate  congestion  of  the  tonsi' 
pharynx.  On  the  hard  palate  are  frequently  seen 
Much  more  characteristic  are  the  minute  white  sfwls  up 
membrane  of  the  cheeks,  known  as  Koplik's  sign  (see  Diaj 
constitutional  symptoms  are  indefinite^  and  may  be  met 
any  disease.    These  are  dulness,  headache,  pains  in  the  b 
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UBual  nyniptum^  uf  iimlaii^s  thert*  lit  mrely  Totniting  or  dUrrhea*  Drov- 
smess  is  a  frequent  symptom,  and  ia  regarded  by  the  laity  aa  cliarie* 
t^rii«tic. 

The  exceptional  eaw»ji  in  which  the  invaaion  is  abrupt  are  puxzUng. 
There  may  be  a  midden  acceMion  of  frver  with  vomitinf^.  and  even  eon- 
vulj^iong,  aa  in  a  caae  lately  under  our  iib(«er\atton*  Nut  infrefjuentiy, 
iiben  the  difteane  prevail  e|>idenii*iilly.  the  invai^ion  in  ttudflen,  with  high 
fever  and  pulmonary  i*ymptoran  which  are  w  jaever&  aa  to  mmA  every- 
thing vUe  until  the  ra^^h  makt^  itn  appearan*^,  the  rtn^e  up  ti>  that  t»m.> 
being  often  re^rded  a»  one  of  primary  pneumonia  nr  uf  grip|»e.  Tho 
duration  of  the  atage  of  invaKion — i.  e*,  from  the  lieginning  of  thcr 
catarrh  until  the  eruption — in  t70  eaaea  whieli  wa  have  aiiAlni?d  mm^ 
ait  follows : 


1  day  or  hm 
2dayii  , ,    . 

3  •    .   -    .. 

4  *    

6    •    . 


35 
47 

in) 


7    • 

!0     • 


>i**«t** 


From  thii  table  it  will  be  seen  that  the  length  of  tlie  pariod  of 
invasion  vartea  coiiiidembly — more,  we  think,  in  infanta  and  very  jroiuig 
children  (moat  of  ttiene  were  under  three  yi*ari  old)  than  in  tlioaa  who 
are  older.  In  tJte  greater  numlier  of  cmaes  it  laata  from  tiro  to  four 
daya. 

Eruption. — The  rmi«h  ttaually  appaim  nn  iho  third,  foiirih»  or  ftfth 
day  of  the  i]i»eajie — in  the  largeat  number  npon  tlie  fourth  day.  Aa  a 
rule,  it  ii  fimt  t«ern  on  the  baek  or  behind  Iha  oam,  on  th«  ort*k,  or  at  the 
rootii  of  the  hair  over  the  forehead.  It  appe«ra  aa  amallt  darfc*re«l  fpot^, 
which  are  at  fimt  few,  acatten*f)«  and  not  eleratal,  rwHrmbling  llm-hiti*ti. 
In  twenty-four  houm  tlte  maruh^  are  ntoeh  more  namen»iia»  and  many  of 
them  hare  become  papule*.  They  frrqaently  group  thenwrlreji  in  eiwa- 
centie  fornix,  llu^y  an?  n<rually  it^paraled  by  ant«j  uf  normal  nkin,  bat 
where  the  nucli  i*  intetiiie  they  are  fre<|urntly  rviah-iit^'fit.  From  tlie  time 
of  ita  fimt  appearance  to  the  full  derelofunent  of  the  raah  on  the  face, 
ia  usually  aWut  thirty-aix  houra,  but  may  l»e  frt>m  ime  to  three  daya. 
With  a  full  eniptinn  there  i*  neen  rtmiiideniMe  irwellmg  of  the  faitp, 
eapecially  about  tlie  eyoi^  and  the  feature*  are  »pme(irofsi  •mrrdy 
rr«<»gniaable.  On  the  aecood  day  of  the  radi  it  begina  to  ippasr  ii|MNI 
the  nei^k  bt^neath  ttie  cliint  thi*  upper  part  of  the  vhv»i  and  back ;  on  tlia 
third  lUy  the  trunk  Ii  eorered,  and  f<attered  tpola  are  icm  upon  the 
extremitiea.  The  raah  appeam  bu^t  upon  the  lower  extremitiea,  and  by 
tlie  time  it  ta  fully  out  upon  them  it  ban  turaally  Iwg^n  to  fade  fnim 
ilw  fac^     In  mild  caiea  tl  remaina  diacrrte«  but  tn  aevef«  noiii  it  la 
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frociuently  confluent  upaii  tlic  face  and  upon  the  e 

tlie  extremities.     As  a  rule,  it  covers  the  entire  body,  ei 

and  m]es, 

The  eruption  fades  rfowly  in  the  order  of  its  appeami 
is  left  behind,  in  typical  cases,  a  slight  brownish  stainiii 
which  often  rcmaing  for  a  week  or  more.     The  duration 
from  one  to  pix  days,  the  average  being  four  doys. 

There  are  many  ca^s  in  which  the  rash  does  not  foU 
course  dcscribefl:  (1)  Instead  of  spreading  gradually,  tl 
may  \ye  c*overe<i  in  a  few  hours»  (2)  The  rash  may 
This  condition  was  present  in  about  five  per  cent  of  01 
wliole  eruption  mtiy  Ik*  hcmorrhatjic,  or  it  may  be  so  onl 
parti? — usually  the  abd(»iiu*n  nr  extremities.  In  &uch 
i^nmll  petechial  gpots  take  the  place  of  the  macules — the  ** 
tif  tlie  oblcr  writers.  It  is  in  most  cases  a  bad,  but  bj 
fatal  Bymi>tom.  We  have  seen  it  in  geveral  cases  that  weroi 
severe,  (3)  The  ra^h  may  be  very  faint,  and  of  short  ^ 
scan-cly  elevated  at  all,  (-1)  It  may  consist  of  very  mi 
closely  resembling  the  rash  of  scarlet  fever.  It  is  to  b 
however,  that  the  irregular  eruptions  of  scarlet  fever 
quently  resemlile  infamies  than  t^ce  versa,  (5)  It  may 
and  late  in  it^  appearance;  particularly  in  capes  of  grei 
hyperpyrexia — the  so-called  malignant  eases.  (6)  Tem_ 
of  the  eruption  may  nccmr  at  any  time  during  the  height  o 
and  is  usually  tliie  to  heart  failure.  A  recurrence  of  the  ^ 
it  has  run  it^  usual  courj^e  is  something  which  we  hall 
although  mvh  eases  have  been  reported,  they  must  he  regf 
('Xi't^ptiuuab 

During  the  first  two  days  of  the  eruption,  the  local  and! 
symptoms  ineroase  in  severity,  both  usually  reaching  their 
the  time  of  the  full  development  of  the  rai^h  upon  the  fac 
is  swollen,  and  the  seat  of  intense  itching  and  burning.  ■ 
very  red  and  sensitive  to  Hglit,  and  there  is  swelling  of  the 
with  an  abundant  production  of  mucus  or  muco-pus,  causir 
adhere.  There  is  pain  on  swallowing,  also  swelling  of  the  j 
angle  of  the  jaw  or  in  the  pn  steer  viral  region.  The  cougl 
and  very  annoying.  There  is  complete  anorexia,  and  ofl 
The  tongue  is  coated,  nud  may  show  at  its  margin  enlar, 
somewhat  resembling  the  '*strawbcrr}'^'  appearance  of  s 
As  the  rash  fades  the  tempi^ralure  (let  lines  rapidly,  often 
normal  in  two  or  three  Unyfi*  The  (^atf^rrlial  symptoms  now 
soon  the  paticTit  is  convalescent.  Within  a  day  or  two  afi 
has  ceased,  the  rash  disappears. 
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and  h  flri*t  rmtii^rd  on  the  face  and  lui-k,  whtir  lin-  rrupih.n   lu-t  n»- 

prartKl.     The  nature  of  the  de^^tiuiAinattnn   i«  invariably  floe,  brmnity 

sralei?,  nevt-r  in   Iar|!<»  palrhea,  tts  in  Mtirlet  fevi*r.     U  i«*  ofl*»n  qiiiU* 

indiKtinet  and  may  l>e  uvrrUKiki*d.     lU  Uftual  dtiration  is  from  0ve  to 

t<»n  dayjt.     It  may,  howerer,  be  pri>- 

lonpfc^l  for  two  week*,     TV      r      rit  of 

di'Mjnamation    vari(*it    con  >     io 

the  different  caaea.    It  ia  niogt  markc^l 

in  tho«e  in  which  there  has  bren  an  itt- 
'teniie  eniptioiu     Tliere   ia  fre<iTiently 

uoticetl  at  Ihiii  time  an  odor  aliuut  the 

patient  whii h  U  quitu  dmraderiptic  of 

meaaleg*     During  thin  i^tagv  the  cH>ugh 

often  penti»!itii  anil  the  eye*  remain  weak 

mid  very  neniiitive  to  ]i|rht«  but  in  other 

n^jif'rtit  the  patient  uituaUy  fi^'hf  |H^r- 

fectly  welL 

V.  The    M  "  rji.— The   mildift 

faM*9*  are  dUh  i  by  low  t4*m|»erH* 

ture^  which  at  the  height  of  the  enip- 

ion  tiaaally  reache*  lO*^""  or  103^  F.,  but  rarrly  T  -n*  tlun  four 

^ya,    Tbo  eruption  ia  often  ncanty,  and  u  never  «  i,     'Vim  awi!ll- 

ing,  itc*hing,  and  other  c  titani^iui»  Kyniptotna  art  wanting*  aa  it  abo  Ibo 

intenM>  rerl  t-olor  of  the  nkin.     The  raiih  in  frequent* 

out  the  other  >}  / 
Brtent  frtr  diajpuwu.  Tiw*  catarrhal 
fynploiw  Aiw  nofw  unifonn  ttian 
tbo  nib,  bitt  thtwa  aiv  vi-ry  nnUI  a^* 
i'tttnpared  with  tiK»  uaual  funiL  The 
dufwtioii  of  Ui«  fwih  ia  ahortoTi  dot* 
qiMiiialioti  ia  aearcvly  pefei^tilik, 
and  tlieffte  ans  nu  eomplieatiiina. 

t.  The  CauM  of  Modtrnii  Serrr^ 
iif, — ^The  euurae  of  mewalof  ia  much 
mitre  HfguUr  in  ehildnen  of«r  tbrri 
y«aifa  dd  tliaii  in  iufaiM^,  In  tin* 
fortner,  the  fyinptoitia  of  iovaaioii 
mine  on  gradtially,  an«l  the  leiiipera* 

turp  riaea  itcadily  wntil  the  appearance*  of  the  empliiin,  whirh  h  in  mu-^ 

c«a»i  cm  the  thinl  or  fourth  tiay  of  the  diKa»«     Ft|pk   \W  and  Ih 

repraaent  tlie  typical  temperature  ainre  in  avevaiie  iiiioiiiiiplirate«l  vmmi* 

Sneh  a  cunre  w«a  aeoi  in  44  per  cent  of  ITS  enMa  in  whidi  earvfut 
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THE  SPECIFIC  INFECTIOUS  DISEASES 

obaervatious  were  niatle.  Sometimes  the  decline  io  th 
rapid,  almost  a  crisis,  as  iii  Fig,  158,  but  more  often  it 
as  in  Fig.  159.  In  snch  cases  tlie  duration  of  the  fever 
niue  daj8,  the  average  being  about  a  week.  The  other  gi 
very  closely  the  course  of  the  fever.  The  maximum 
nearly  always  coincident  with  the  full  rash  upon  the  tm 

usually  beii^ 
cated  cases 
104^  F.  in 
and  104°  to 
fants  and  ji 

A   not 
temperature 
Fig.  160,  w 
the  disease 
Budden  rise 
104°  F.,  witl 
or  quite  to  l 
second  day,  a 
fever  rises  gi 

the  first  group.     This  curve  wm  seen  in  five  per  cent  oj 
3.  The  Severe  Cti.'ies. — In  Fig.  KU  is  shown  a  typ» 
which  is  more  frequent  in  infants  than  in  older  child reilj 
features  being  the  late  eruption  antl  the  continuance  of 
for  several  daya  after  the  rash  has  begun  to  fade.     Si| 


FiQ*  160. — A  Not  Infrkqctisnt  TuMPiBiiATtrKB 
Curve  in  Mea^bleb,  Showing  Abhupt  Inva- 
sion, BUT  Subsequent  Couh»e  Typicai..  Uii- 
GompLicatDd  case;   patient  nine  months  old. 


Flo.  161.— Measles   with   Pkoioncjed   Invasion.     Coiitiiniance 
after  full  eruptioo  due  to  severe  brouchitU  and  diurrhea:  child 
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course  and  so  high  a  temperature  are  almost  invariably 
complication,   usually  broncbopneiniicjnin.      When   the 
on  to  the  pniduitiun  of  areas  of  cunsolitJation,  the  fe^ 
tiDues  for  three  aud  sometimes  for  four  weeks,  even  thou 
in  recovery. 


M^ .^ . 

m'  ^—  *—  —  i^  ._  _  ,-^  ^  ..^ : 


Fia*  1<I2.— Fatal    Attack 
C*4]|fFUrATSP  Bf   Bao^i  •: 
V«nr  aevvn  frjriiii>to<iii 
ptAisttl  aichlfvii  OKmliu  uju 


f*r     M«ji«»r.m, 


iimtii  <in 


Fig«,  l<?f  and  1^3  illugtrati'  two  typet  of  thi?  disMae  which  tre  ofti>ii 
wbeii  meiiM]*.^  \*  i^)m[»hi'ali!d  by  pueuimiuU.  In  c«ise«  like  that 
aliown  iu  Fig.  1(12  the  oii£M«t  is 
abrupt  with  high  t<'mjH»ratun?, 
prostration,  and  puloitmary 
fiymptomii  not  unlike  thone  of 
primary  pn«*uim>iiia.  A  ti*mpctra* 
lure  curve  re8embling  thin  was 
ficen  in  28  of  I7;i  mm?«.  Th**  rath 
IB  often  late  in  appt^araruH^;  it  in 
faint  and  altogether  irref^ular:  it 
linay  recede  aft4*r  the  fir»t  day  antl 
reappear  after  an  interval  c»f  one 
or  two  day*.  The  catarrhal 
«ymptum«  are  not  marktHl,  but 
the  whole  force  of  the  ditieaae 
m^»m»  to  be  expended   upon   tho 

hungiw  The  dingnoiii»  of  theae  amea  preaenta  great  diflkultt^  and  f«y 
often  it  W4»uh1  not  he  made  but  for  the  fat-t  that  theiv  are  olb«r  imttea  of 
tneaitleii  in  the  family  or  the  injititutifin.  ThiA  form  ia  oaumtly  men  hi 
infanta,  and  it  is  ufonilly  fatal* 

In  other  VMM**  market]  by  a  aoddeo  wewm 
finaet,  tb**  ay^item  aeem&  to  l*e  oTrrpowered  by 
the  poiaon  of  the  dii>eaie  it#rlf,  lliere  ii  pro* 
frntnd  dcpraMtocir  and  hyperpyrexia^  and  the 
{latient  niay  die  from  tcixemia  with  eerttliral 
fjrmptcmta  heforr  tlie  ap|ieanin4^  of  tlie  nuJi  or 
juat  aa  it  i«  lieginninf  to  ahiiv  itaelf«  Suiniv 
tiinea  the  pultnianary  ayni|itAima  am  entire! v 
wanting;  at  ntheM  tlie  ra>k,  if  it  appitmn*.  t- 
bemorrliagif** 

In  iftill  ani)th»  r  ^*r  hi«  nf  cti^^  th»»  on- 
not  viident,  and  f«*r  tlk<  iif^t  tiitt  iUvtt  the  av 
may  appear  to  tie  of  only  averiite  aererily ;  Imt 
there  may  tkm  di!ti>lfiiv  afl«D  qitili*  suddenly, 
pulmonary  flymplxMna  ttf  audi  intenaity  aa  to 
€«Uie  death  within  twenty-four  bovtiL  The 
eniption,  if  aern  at  all»  ia  faint  and  tiol  ehar^ 
aHertfitte  (Rg.  Xm). 

A  tfv^ondary  riae  jji  Iht  tampemtunf  aftar  it 
once  fill)!  t^    ri -mm'  y^x*  ae<^  in  8  of  IW  emmm^  being  doe  In  the 
lopcn^j  r    .f  Mt.!^.  ji.  ^    htis  or  fmettmooia* 
ConpUcfttiooi  and  Sequaaa.— Hm  moal  &Di|ii«iit  and  noal  iapoHAnt 
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coiiiplitatimi  of  nieaHlus  in  bronilH^pniniMionin.  ami  next  t 
colitis,  otilis,  iind  nu^inlmujftiiti  luryniritis.  Most  uf  the 
frequent;  all  eomplicatitms  are  relatively  infrequent  in  dii 
years  old,  ( 

Luftfjs, — ^The  greatest  danger  in  measles  arises  fr^ 
c-onipHcatioiLS  and  the  frequency  is  great^.^t  in  ehildl 
years  of  n^^o.  In  two  institiitinn  epideinieK,  enihrartiig  m 
nearly  all  in  child ren  innler  three  yt'fH"*^  old,  l>ronHuipneu| 
in  ahiiul  40  per  eent  of  the  eases.  Of  ttiose  who  had  I 
per  tHiit  died.  Fnrtnoately.  sueh  a  rer-^^rd  as  this  h  iie« 
uf  institutions  for  young  ehildreii.  Of  2,477  eases,  eilM 
efiidiMuics  of  measles  among  children  of  all  age^,  pneui 
in  lU  |)er  eent.  Our  own  expcTienee  in  the  pt»st-niortl 
hears  (utt  tlie  statenient  of  ]lenoi!u  that  a  oertaiii  aniotni' 
h  fcininl  in  almost  every  fatal  e;\!^e,  Pneutnunia  is  motl 
its  mortality  is  higher  in  sjiring  and  winter  eindeniie* 
oicnrring  at  other  seasons,  Tt  may  develop  at  any  time  ; 
ning  of  invasitui  until  eonvaleseence,  but  it  most  frequent 
tlie  time  of  full  eruption. 

Lohar  pneunirniia,  although  rare,  oeeasionally  oeciirs 
tit»u  in  tluldren  over  three  years  old.  Tn  some  epidemic 
cases  of  pneumonia  arc  ioniplit^ated  hy  severe  pleurisy,  wh 
to  the  tlanger  frcuu  the  disease.  This  form  is  fnqnentl 
empyema.  Pneumonia  is  always  to  he  suspected  wlien  th 
c(jntiirues  high  after  the  full  afi|>earauee  of  the  rasl 

Bronchitis  of  the  large  tuh<^s,  always  aecouipanie* 
seen   in   every   case  of   measles,   possibly  excepting 
no  Id  est.     This  is  so  constant  a   feature  as  }iardly   to  h" 
eoniplieation.     In  uoarly  all  of  the  severe  cases  the  hron 
to  the  medium-sizetl  and  smaller  tuhes.  1 

Larynx, — A  mild  catarrhal  laryngitis  accompanies  aim 
of  measles.  Severe  catarrhal  laryngitis  is  present  in  ahou 
of  the  eases;  it  may  ^ive  symptruns  which  closely  reso\ 
niemhranons  laryngitis,  and  the  two  are  no  doiiht  often  ee 

^lembraoous  laryngitis  U  espeeially  seen  in  the  epide 
tutions.  As  a  cause  of  death  in  older  children  it  ranks 
inonia.  When  it  develops  at  the  height  of  the  disease,  it 
due  to  the  streptoeoceus;  hut  when  it  develops  at  a  latei 
usually  due  to  the  diphtheria  bacillus.  The  streptof^oce 
tion  is  in  nmst  eases  associated  with  similar  changes  in  tl 
tonsils,  hut  not  always.  True  diphtheria,  occurring  as  a 
of  measles,  not  infrequently  begins  in  the  larynx.  The 
inflammation  mav  he  as  serious  in  this  connection  as  is  tn 
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nm  thf»  pmbfthihty,  uhuli  amntinbt  iilmmt  t*>  n  crrtiiintjrj  of  the  do- 
firelopmcnt  uf  bronchopneumonia.  No  compticatioii  id  more  to  bo 
drvaded  than  thift.  The  diitgnotiiii  lietWfen  thf  tin>  formic  may  i«niii?- 
timen  li©  made  by  thi.'  time  of  developnifnl,  but  only  nith  tt- rtaiiity  by 
1  ulture«.  HV  once  *aw  in  m€ii9^lt*ii»  where  no  falf^e  mrnibnine  wan  pn'^nt 
in  the  r^t  of  the  Urynx,  a  net*rotie  inflanitnatifm  with  aln)«i«t  entire 
dwtrurtion  of  the  vi>ml  cx»rdf»^a  ccmdition  whith  may  In?  i*ompare<l  to 
that  fieeii  in  the  tonitib  or  epiglottic  in  acarlatina. 

rArcMi^— A  mtarrhal  angina  is  part  of  the  dtMAse,  and  ta  aa  rharat^ 
teristtc  of  meajde»  ait  i*  the  eruption  upon  tlje  «kin.  Tliere  i*«  arute  eon- 
gr«ition  and  swelling  of  the  ton«ili^,  uvnia,  palate,  and  pharynx.  In  a 
L^'ftain  proportion  of  raMf,  fery  tnurh  \vim  friH|ueivtIy  than  in  tKmrlatina. 
the  development  of  membranous  patches  is  seen  upon  the  tant^ils  anil 
a<lja(rnt  nm<HnM  menilirane«.  Tlie^  ckt ur  in  two  or  thrw  jier  cmt  of 
the  i^Bes.  They  are  to  be  regarded  in  the  nam©  light  an  tiimilar  cf>ndi- 
]um^  ecimplirating  narlet  fever,  with  thin  di(Ten*neif^  ttiat  in  meaidr^ 
thiTo  is  muih  gn-attT  likeliluKid  of  the  cxtenition  of  the  dimime  to  the 
larynx,  while  extemtion  to  the  nose  aad  ears  is  much  less  probable. 
True  diphtheria,  htiwever,  may  complii-ate  mtmph*ii,  and  ea^vs  of  mem* 
lliranous  inflammatiun  of  the  ton^iits  or  pharynx  dcvdoping  late  in 
sU*s  are  UMially  due  to  the  Klebt^Ixjeffler  hacilluf. 
Although  in  moat  caaes  the  inflammations  of  the  pharynx  and  ton- 
^ails  whirh  aix^mipany  measles  are  not  aenoua  when  they  are  due  to  tli«! 
^ptoeoeeus,  they  are  jMimetimes  quite  aa  aavere  aa  any  thai  acoompaay 
9carlet  fever.  They  may  cause  dcsath  from  gm/enX  aapab  apttii  from 
any  affei^tion  of  the  larynx. 

Dujestivf  Syjitem. — (Ustrie  diaordem  an;  not  mcifv  fiimmon  than  in 
otlier  febrile  diseases;  but  diarrhea  is  very  fretjuent,  and  in  summer  it 
may  \n*  even  mon*  9»i*riou*(  than  the  pulmonary  tximplic^-ations*  All  fnrm^ 
of  diarrhea  are  stvn.  from  that  whirh  rri«ults  from  simple  indigeetiiin 
to  the  severe  tyjies  of  ileorolttts.  Tbia  mm  plication  b  m#»t  oftrn  aren 
m  rhildrra  under  two  years  old*  1*he  most  aeTere  intcaitnal  aympioma 
are  mi  usually  seen  at  tbe  height  of  the  primary  ft^tri  bttt,  bagianti«|t 
at  this  ttm««  they  oftrn  tnen^sv  in  sevrrify,  ami  ar^  mott  matfced 
in  the  seoood  an*^  ^^     '  w^erks  of  the  diaeaae. 

Catarriial  stnn  -  prrseot  bi  almiail  evety  cue  of  mcwlta;  kw 

frN|uently  tbe  h4tqietic  form  is  anm.     Uleeraltiv  aUmiatjIia  ia  init  un- 

partirutarly  in  inititutfona.     One  ol  the  wofvl  Qomptioalioiia 

but  fortunau4y  a  rare  one.  ia  pmgnnofn  slimMitttia»  or 

Thts  usually  ormra  in  inmalea  of  tnslitnttona,  €T  in  efaildnm 

^irtth  liad  *urroiindinff»  who  were  previously  in  wrHehed  cnodilaim,     '^ 

is  fM*arly  always  fatal. 

Gai^grvnfMii  inlammationa  *4  nthrr  parta  of  the  biMly  arv 
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complication  of  measles  is  bronchopneumonia,  and  next  to  this  are  iko- 
colitis,  otitis,  and  membranous  laryngitis.  Most  of  the  others  are  in- 
frequent; all  complications  are  relatively  infrequent  in  children  over  four 
years  old. 

Lungs, — The  greatest  danger  in  measles  arises  from  pulmonarr 
complications,  and  the  frequency  is  greatest  in  children  under  two 
years  of  age.  In  two  institution  epidemics,  embracing  about  300  cases, 
nearly  all  in  children  under  three  years  old,  bronchopneumonia  occurred 
in  about  40  per  cent  of  the  cases.  Of  those  who  had  pneumonia,  TO 
per  cent  died.  Fortunately,  such  a  record  as  this  is  never  seen  outside 
of  institutions  for  young  children.  Of  2,477  cases,  embracing  several 
epidemics  of  measles  among  children  of  all  ages,  pneumonia  ot^-urred 
in  10  per  cent.  Our  own  experience  in  the  post-mortem  room  fully 
bears  out  the  statement  of  Heno(»h,  that  a  certain  amount  of  pneumonia 
is  found  in  almost  every  fatal  case.  Pneumonia  is  more  frequent  and 
its  mortality  is  higher  in  spring  and  winter  epidemics  than  in  those 
occurring  at  other  seasons.  It  may  develop  at  any  time  from  the  begin- 
ning of  invasion  until  convalescence,  but  it  most  frequently  begins  about 
the  time  of  full  eruption. 

Lobar  pneumonia,  although  rare,  occasionally  occurs  as  a  complica- 
tion in  children  over  three  years  old.  In  some  epidemics  many  of  the 
cases  of  pneumonia  are  complicated  by  severe  pleurisy,  which  adds  much 
to  the  danger  from  the  disease.  This  form  is  frequently  followed  by 
empyema.  Pneumonia  is  always  to  be  suspected  when  the  temperature 
continues  high  after  the  full  appearance  of  the  rash. 

Bronchitis  of  the  large  tubes,  always  a(^companied  by  tracheitis,  is 
seen  in  every  case  of  measles,  possibly  excepting  a  few  of  the  very 
mildest.  This  is  so  constant  a  feature  as  hardly  to  be  ranked  as  a 
complication.  In  nearly  all  of  the  severe  cases  the  bronchitis  extends 
to  the  medium-sized  and  smaller  tubes. 

Larynx, — A  mild  catarrhal  laryngitis  accompanies  almost  every  case 
of  measles.  Severe  catarrhal  laryngitis  is  present  in  about  ten  per  cent 
of  the  cases;  it  may  give  symptoms  which  closely  resemble  those  of 
membranous  laryngitis,  and  the  two  are  no  doubt  often  confused. 

Membranous  laryngitis  is  espe(*ially  seen  in  the  epidemics  of  insti- 
tutions. As  a  cause  of  death  in  older  children  it  ranks  next  to  pneu- 
monia. When  it  develops  at  the  height  of  the  disease,  it  is  sometimes 
due  to  the  streptococcus;  but  when  it  develops  at  a  later  period,  it  is 
usually  due  to  the  diphtheria  bacillus.  The  streptococcus  inilanuna- 
tion  is  in  most  cases  associated  with  similar  changes  in  the  pharynx  or 
tonsils,  but  not  always.  True  diphtheria,  occurring  as  a  complication 
of  measles,  not  infrequently  begins  in  the  larynx.  The  streptococcus 
inflammation  may  be  as  serious  in  this  connection  as  is  true  diphtheria. 
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from  the  probability,  which  amounts  almost  to  a  certainty,  of  the  de- 
velopment of  bronchopneumonia.  No  complication  is  more  to  be 
dreaded  than  this.  The  diagnosis  between  the  two  forms  may  some- 
times be  made  by  the  time  of  development,  but  only  with  certainty  by 
cultures.  We  once  saw  in  measles,  where  no  false  mcml)rane  was  present 
in  the  rest  of  the  larynx,  a  necrotic  inflammation  with  almost  entire 
destruction  of  the  vocal  cords — a  condition  which  may  be  compared  to 
that  seen  in  the  tonsils  or  epiglottis  in  scarlatina. 

Throat, — A  catarrhal  angina  is  part  of  the  disease,  and  is  as  charac- 
teristic of  measles  as  is  the  eruption  upon  the  skin.  There  is  acute  con- 
gestion and  swelling  of  the  tonsils,  uvula,  palate,  and  pharynx.  In  a 
certain  proportion  of  cases,  very  much  less  frequently  than  in  scarlatina, 
the  development  of  membranous  patches  is  seen  upon  the  tonsils  and 
adjacent  mucous  membranes.  These  occur  in  two  or  three  per  cent  of 
the  cases.  They  are  to  be  regarded  in  the  same  light  as  similar  condi- 
tions complicating  scarlet  fever,  with  this  diflerence,  that  in  measles 
there  is  much  greater  likelihood  of  the  extension  of  the  disease  to  the 
larynx,  while  extension  to  the  nose  and  ears  is  much  less  probable. 
True  diphtheria,  however,  may  complicate  measles,  and  cases  of  mem- 
branous inflammation  of  the  tonsils  or  pharynx  developing  late  in 
measles  are  usually  due  to  the  Klebs-Ijoeffler  bacillus. 

Although  in  most  cases  the  inflammations  of  the  pharynx  and  ton- 
sils which  accompany  measles  are  not  serious  when  they  are  due  to  the 
streptococcus,  they  are  sometimes  quite  as  severe  as  any  that  accompany 
scarlet  fever.  They  may  cause  death  from  general  sepsis  apart  from 
any  affection  of  the  larynx. 

Digestive  System. — Gastric  disorders  are  not  more  common  than  in 
other  febrile  diseases;  but  diarrhea  is  very  frequent,  and  in  summer  it 
may  be  even  more  serious  than  the  pulmonary  complications.  All  forms 
of  diarrhea  are  seen,  from  that  which  results  from  simple  indigestion 
to  the  severe  tyi>es  of  ileocolitis.  This  complication  is  most  often  seen 
in  children  under  two  years  old.  The  most  severe  intestinal  symptoms 
are  not  usually  seen  at  the  height  of  the  primary  fever;  but,  beginning 
at  this  time,  they  often  increase  in  severity,  and  are  most  marked 
in  the  se(»ond  and  third  weeks  of  the  dist»ase. 

Catarrhal  stomatitis  is  present  in  almost  every  case  of  measles;  less 
frequently  the  herpetic  form  is  seen.  Ulcerative  stomatitis  is  not  un- 
common, particularly  in  institutions.  One  of  the  worst  complications 
of  measles,  but  fortunatt»ly  a  rare  one,  is  gangrenous  stomatitis,  or 
noma.  This  usually  occurs  in  inmates  of  institutions,  or  in  children 
with  l)ad  surroundin<rs  wlio  wore  previously  in  wretched  condition.  It 
is  nearly  always  fatal. 

Gangrenous   inflammations  of  other  parts  of  the  body  are  some- 
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times  see!)  after  measles,  especially  of  the  ear,  the  vulva,] 

Nervous   System. — Convukions    are    seldom   seeu    ai| 
measleiJ,     During  the  projGn'ess  of  the  disease  they  are 
may   occur   in   eoimectitm    with    otitis,  nieniugitis,   or 
pneumonia — chiefly  in  iDfants. 

Meningitis  h  rare*  but  either  the  simple  or  the  tul>« 
may  occur,  more  often,  however,  as  a  sequel  thtin  as  a 
Mental  disturbance,  usually  of  a  temporary  eh  a  ratter,  oe( 
lows  measles.    In  the  epidemic  of  108  cases  reported  hy 
ney,  insanity  was  noted  three  times,  all  the  cases  tenninat 
Elpilepsy  and  chorea  are  rare  sequelae. 

Ears. — Otitis  is  a  frequent  complication  in  some] 
others  it  is  seldom  seen.  In  one  hospital  epidemic  it  wfl 
per  cent  of  the  cases.  This  epidemic  occurred  in  earl^ 
atlected  very  yoiuig  children,  both  of  which  eircumstant 
al)le  for  the  development  of  otitis.  Usually  both  ears  are 
the  otitis  of  niea^jsles  is,  as  a  rule,  less  serious  than  that  of 

Eyes. — Simple  catarrhal  eonjunetivitis  aeeompanieq 
ease  of  measles.  In  the  severe  form  there  is  a  mucopim 
which  may  attain  any  degree  of  severity.  In  neglected  cafiC 
rhildren  w4jo  are  poorly  nourished,  especially  in  asylumJ 
apt  to  extend  to  the  cornea.  Chronic  conjunctivitis  often 
measles,  particularly  in  the  class  of  children  just  menti 

Lymph  Nodes. — Swelling  of  the  lymphatic  glands  oi 
frequent,  hut  not  generally  severe,  and  rarely  terminates  ic 
C'hronic  enlargement  may  continue  for  months,  and  s^ 
glandd  may  become  tuberculous.  Similar  changes  and  | 
quenirs  nuiy  occur  in  the  glands  of  the  tracheobronchial 

K i iiit try f:, —The  infrequcncy  of  renal  complications  in 
striking  contrast  to  scarlet  fever.    Transient  febrile  albij 
uncommon,  but  a  serious  degree  of  nephritis,  either 
autopsy,  we  have  never  seen,  and  literature  furnishes  but 

Heart — ^Both   endocarditis   and   pericarditis   have 
course  of  mcasIcB,  but  they  Iwlong  to  the  rare  complieatior 
may  be  said  of  changes  in  the  muscular  walls  of  the  he 

Skin. — As    complications,    erysipelas,    furuncnlosis, 
pem]>higus  have  been  noted ;  but  all  are  rare. 

Jlemorrltageji. — Associated   wnth  tlie  hemorrhagic   ty| 
tion,  severe  and  even  fatal  hemorrhages  may  occur  fro 
membranes,  and  the  latter  are  soraetimes  seen  without 
eruption. 

Blood. — In  eases  which  have  been  studied  early  in  the  i 
tion  a  lymphocytic  leucocytosis  has  been  observed.    This  it| 


MKASLE8 


IriKHipt'um  in  which  there  in  a  i^duitiim  in  the  l)iii:  Im><  %  .  !»oth  acttidl 
mid  relative.  Thui  condition  is  marked  uue  or  twn  duv^  u  ii  r<  the  enip* 
tiun — itonietimt^  e?«*n  mrlief-^And  eontinuet  during  the  hdght  of  the 
i]ii4eaiM>.  A  decided  Iracocjtoiiii  durinf^  thtt  ttim!  or  hit«r  pointii  to  a 
njnipliratian. 

Other  tnffciiouM  DueoM^M, — Mea^lei  in  in^titniioni  ta  often  rompli- 
eott*d  by  liiphtheria.  Hi-arlrt  fevrr  or  vnrwUn  tHva^ionslIy  occum  dur* 
ing  measles,  though  it  la  raff  that  Oie  two  t»ruption»  ai^  eiacttjr  aiinul- 
taneoun,  Kpidemioa  of  nifiii«h*«t  and  whooping-cough  fr<*<iui>ntljr  occur 
together  or  follow  nirh  •ther.  The  relation  of  nicmile.4  to  tuhc^rt^nloai^ 
ieems  to  be  (lartirularly  cUwc.  In  some  cwum  gmeral  or  inrlmnnnn' 
tulier(*ulo»fi  folUiwii  directly  in  tlie  wake  of  maml^,  which  ' 

furni<ih,  especially  in  the  lui-  '      i**  which 

development  of  latent  tuWn  :t  late  Ui.i  t 

common  one  ia  tuU*rculo«]ft  of  th«;  lionea,  occurring  a^  hifi^Joint  dt^  i^^ 
liiriesofthc  .    Au  nttiick  of  n-      *  '      '        S  latent  ti 

eutottn  antei  •  i*Mild,  thereforr,  ;.  n  with  fti  . 

henMton. 

IHagnotis. — A   sign  of   the  grtat* 

•wnplinn.     Although  it  appears  that  tu       v^^    i-m,,,  T,n      ;       -    «. 
by  Flindi,  of  Denmark,  it  ti  to  Koptik  that  the  credit  belonga  for  ita 

k independent  dir^c^very  and  for  the  appreciation  of  its  diagnostic  Kignifl* 
cance.     The  unit  of  the  eruption  in  a  hluiftli-white  i|Hvk  U]Mm  a  red 

^ground;  only  a  few  of  tbeat  are  present  for  the  firat  twenty-four  or 

,lhirty-!iii  hours;  after  this  the  mui^na  mrmhrane  may  he  fairly  pi*f>- 
perini  with  them.  Often  they  arc  not  w^n  eicept  hy  <mrrful  i«anh*  for 
which  atrong  ■nnligfat  ia  neccMary;  artiScial  light  19  not  Atiafactory, 
1'hc  spoia  are  beat  leen  on  the  inaide  of  tlM>  diecks  opposite  the  molar 
tin4h«  an<l  in  nsoit  caaaa  only  tbrfr;  but  tlH7  may  be  prcwtfii  on  uhmmx 
any  part  of  the  btiocal  mncova  membrane*  Their  diagnoalic  value  ta 
due  to  the  fact  that  they  are  nearly  alwaya  pfrwnt.  lliat  tl»»7  are  not 
fount!  in  other  dimmmm,  and  tliat  they  u^ally  appear  two  nr  thnpe  dayt 
before  the  *kin  eroptiiin.  Thia  genrraHy  dimpi^^rv  at  th<?  time  of  fiill 
eruption. 

We  ha^  recorda  of  an  epidemic  of  IfCF  cam  in -an  toatitnlian  in 
which  carefnl  notet  were  made  regarding  thta  buccal  amptmi:  It  was 
unmt»takahly  present  in  lilt  eaaea^  ahaeot  is  8»  dombtfitt  in  10.  In  ?8 
caaea,  ferrr,  ra»h,  and  Koplik'p  rign  were  idl  pfeaenl  at  the  fint  obaef^ 
tratioo.  In  51  patten  ta  tlte  sign  vat  noitA  tine  day  before  the  raali;  in 
^\,  two  dayi  before;  in  4,  three  daya  before;  in  %  four  dayi  bafbre; 
and  in  l»  Ihw  claya  btfoie.  In  t  the  apota  were  not  aeen  until  after  iKe 
skin  em|Hicin ;  in  ane  oaae  they  were  prreent  wttbonl  any  entptioii.  Am 
ihii  patient  had  been  etpoaed  and  bad  a  pmbinged  fever,  it  aeetta  fair 
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to  regard  the  case  as  one  of  miiaslos.     In  only  one  c^se  was  the^ 
eruption  Been  before  any  elevation  of  teni]>eratitre.  H 

These   facts,  amply  conlirmed  by  ot!ier  observations,  indicate 
Koplik's  sign  is  of  value  in  enabling  iia  to  make  a  diag^iiosis  from 
to  tliree  days  fief  ore  it  is  possible  by  the  gkin  eruption,  also  in  fur; 
injLf  a  means  of  distinguish ing  measles  from  the  otiier  eruptive  h 
as  well  as  from  rashes  <hie  to  drugs,  antitoxin,  etc. 

Other  imiwrtant  sYmptoms  are  the  eoryza,  the  gradual  rise  in 
perature,  and  the  eruption  whieh  appears  first  upon  the  neck  and 
and  s low  1  y  ex  ten <  1  s  o  v e r  t h e  bf  n ] y.  Ca ses  w h  i eb  p  r esen  t  t h e  gnm test 
en  1  ties  in  tli  a  gnosis  are  usually  the  very  severe  ones  and  those  in  iui 

ProgTioeis, — This  depends  upon  the  age  and  previous  conditii 
the  patient,  the  eharacter  of  the  epidemii*,  and  the  Reason  of  the 
Except  ill  children  nnder  three  years  of  age,  the  deaths  from  mi 
are  few;  but  in  institutions  coutaining  young  children,  no  epii 
disease  is  so  fa  tab  ,  ■ 

The  general  mortality  of  the  disease  is  from  t  to  G  per  cent;^ 
epidemics  in  institutions  for  young  children  it  has,  in  our  exper 
ranged  from  15  to  35  per  cent.    The  following  table  gives  the  fig 
an  epidemic  in  one  institution  : 

Frora  six  to  twelve  montlis 42  caaes;  mortality,  33  per  cen! 

**      one  to  two  years . .51     **  "  50     "      ** 

"      two  to  three  years. 27     **  **  30     **      ** 

**      three  to  four  years. 20     **  **  14     «     • 

**      four  to  five  years. 3"  **  0**      * 

In  any  single  case  tlie   imiMirtant  sympttuns  for  prognosis 
temiierature  and  the  charaefcer  of  the  eruption.    An  initial  temp 
atjove  ItK^*^  F.,  or  one  whidi  r'^niains  high  until  the  eruption  appi 
a  bad  syniptoUL     So  also  is  one  which  rises  after  a  lull  erupq 
wliieh  does  not  fall  as  tlie  rash  fades.     The  following  table  shi 
highest  temperature  and  mortality  in  lf!l  hospital  eases: 


Highest  teinperattire  not  over  102°  F. 

102"^  to  103.5*  F. 

■  «  104*^  "   104.5*  F. 

«  -  •  105''  "    105.5*  F. 

•  «  lOG^'F.orover,. 


Vi  cases;  mortality,    0  per  < 
14     "  «  7 

49     •*  *•  16 

65     *•  **  40 

27     **  «         80 


A  favorable  eruption  is  one  of  a  bright  color,  covering  th4 
remaining  discrete,  and  spreading  gradually.  It  is  unfavorable  I 
eruption  to  appear  late,  to  be  very  faint,  scanty,  or  hemorrhagiij 
recede  suddenly,  as  this  is  usually  due  to  a  weak  lieart.  l 

Of  51  fatal  cases,  the  cause  of  death  was  brom*hopncumonia| 
ileot!olitis  in  4.  and  membranous  kryiigilis  in  "3,     More  than  l( 


» 


flicftthii  omiiTCHl  during  thi*  second  wet*k»  the  isrliort  bring  upim  iha 
fifth  day  of  the  di?it»a?ii% 

The  ultiniate  rcnult  of  an  attack  of  mc*a^leH  niay  not  be  evident  for 
aome  time*  Ca^*^  in  which  tht*  tcmi»<*riiturt*  pi*r><i»itj*  for  two  or  tliree 
weeks  without  a.**i«iirnBhle  cayM?  after  the  di^iaii^e  is  apjiarenttj  over, 
jihould  l>e  watched  with  the  grealej^t  wili* itudr,  T\w  e\|ihtnation  of  ihiji 
rit  mofit  frc^iuently  to  tie  found  in  the  lung»,  although  the  phy^ieal  wigsm 
are  often  oU*eure.  The  eondition  may  l*e  either  pnrumonta  or  puhnonary 
tuUTculo^iK.  Even  though  the  attai  k  of  miun^leji  may  not  have  been  in 
itself  aevere^  needii  are  often  f^iown  the  full  fruitii  of  which  are  not  m*en 
until  long  afterward.  Chronic  glandular  enlargenicntii  which  may  or 
inoy  not  bo  tubereuk>u«,  (*hronic  hrcrtirliitia,  chronie  laryngitij^  »uWi  ute 
or  chronic  na^al  catarrh,  hyf*ertrophy  of  tli©  lonaiK  and  adenoid  gruwtha 
of  the  pharyni; — all  are  frcHjuent  aequelae 

ProphyUzia. — Meaiilei»  i*  often  n*giirded  by  the  laity  a»  §o  mild  a 
di8ea>ie  that  itn  prevention  i^  thought  to  be  of  little  imptirtAuci*,  and  du 
vffitTi  it(  made  to  limit  itii  exlen^^ion.  Hie  great  probahdity  that  every 
peraou  at  Mime  time  in  Im  life  will  have  tlie  diiieiae»  is  no  juittifieation 
of  unneeeaaary  expoiure*  Although  in  older  children  meaale*  b  usually 
mild,  thia  ia  not  ao  in  infantu,  who  fthotdd  be  carefully  prol^HHetl  from 
exponure.  Special  care  abould  alao  lie  taken  to  avoid  the  expoaure  tif 
delicate  children  or  them*  with  a  strong  ti'odency  to  pulmonary  diaea«e 
or  to  tuU*rt*uUii«iii.  In  in^titutiunjii  it  in  of  the  utmu^t  importance  to 
■ensure  pmmpt  and  ttimplete  iiolation  of  the  fintt  raise  vhiih  appears. 

The  diiumite  Immh  !v  alwayn  icjirrail  by  the  patient,  it  f<dlow!< 

that  while  early  i»<H  >  more  important,  there  ig  not  required  the 

aame  thorough  dijttnfiH-tion  of  a|iartmenla  which  ahould  folUiw  ei^enr 
Giae  of  scarlet  fever.    In  an  institution,  t^  '  'mm  which 

s  tmj<c»  ha*  htxm  n^inoviHl  nhould  k*  c|uarYi'  ^twn  day* 

after  the  appearance  of  the  la^t  cmse,  and  alMKiIute  aecuhty  can  mC  be 
iMiid  to  exittt  until  the  enil  of  thrvif  wedca.  Thu  aaiM  rule  ahonld  be 
applied  in  private  familien  where  children  who  have  lieeii  cxpoaad  dMmld 
ba  quarmntbifid  apart  from  tlie  (laticnt,  but  not  sent  away.  In  ordi- 
nary circumatancea  the  quarantine  of  a  eaae  of  maialea  aboold  be  placed 
at  two  and  a  half  w«!ka,  or  ten  dayi  from  the  bcgiimi]i|r  of  tbe  entptioo* 
It  aliould  be  continued  loitg^  if  tliere  ia  olttiii,  or  a  oaaal  diaehargeu 

Thorough  cleattaiiig  md  dii^inftxtiun  of  tti«*  «ick<fO0iai  Aoithl  Im  dm* 
befoiw  it  ti  agaiii  ocrqiied  by  Hiildnm,  and  it  abould  iimaiii  taeaiit 
•I  kaat  two  weekn  Childrcgi  ahould  be  kept  from  til  acboola  while 
tlio  diof  n  la  in  their  lKMnaa»  chiefly  becmuae  tliey  arr  otlitrwiaa  liable 
to  apread  flit  diamae  white  aatririnir  from  the  airlv  avmfitoiiii  of 
tiivaaioo. 

, — Mr&iile«  ia  a  »elfUiujted  di^ca^',  and  tUerr  are  no  known 
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measures  by  which  it  can  be  aborted,  its  course  shortened,  or  its  severity 
lessened.  The  indications  are  therefore  to  treat  serious  symptoms  t? 
they  arise,  and,  as  far  as  possible,  to  prevent  complications,  which  ire 
the  principal  cause  of  death. 

While  the  bed  should  be  screened  to  protect  the  sensitive  eyes  of  the 
patient  it  is  not  desirable  to  exclude  sunlight  from  the  sick-room.  ETenr 
child  with  measles  should  be  put  to  bed  and  kept  there  with  light  cover- 
ing during  the  ientire  febrile  period.  There  can  be  no  possible  advantage 
in  causing  a  child  to  swelter  by  thick  covering,  under  the  delusion  that 
the  disease  may  be  modified  thereby.  The  food  should  be  light,  fluid, 
and  given  at  regular  intervals.  If  the  conjunctivitis  is  severe,  iced 
cloths  should  be  applied  to  the  eyes,  which  should  be  kept  clean  by 
the  frequent  use  of  a  solution  of  boric  acid,  the  lids  being  prevented 
from  adhering  by  the  application  of  vaseline  or  some  simple  ointment 
The  intense  itching  and  burning  of  the  skin  may  be  relieved  by  inunc- 
tions of  plain  or  carbolized  vaseline,  or  by  bathing  with  a  solution  of 
bicarbonate  of  soda.  The  cough,  when  distressing,  may  be  allayed  by 
small  doses  of  opium,  either  in  the  form  of  codein  or  the  brown  mix- 
ture. The  restlessness,  headache,  and  the  general  discomfort  whidi 
accompany  the  height  of  the  fever  may  be  relieved  by  an  occasional  dose 
of  phenacetin.  As  soon  as  the  rash  has  subsided,  a  daily  warm  bath 
should  be  given,  followed  by  inunctions  to  facilitate  desquamation. 

The  important  indications  to  be  met  in  the  severe  cases  are  very 
high  temperature,  cardiac  depression,  and  nervous  symptoms — dubeiss, 
stupor,  sometimes  coma,  or  convulsions.  In  some  of  the  cases  there  i? 
in  addition  dyspnea  and  cyanosis,  sliowing  severe  acute  pulmonar}'  con- 
gestion. For  the  nervous  symptoms  and  high  temperature,  nothing  is  sd 
reliable  as  the  cold  bath  or  pack  and  the  nearly  continuous  use  of  ice 
to  the  head.  We  do  not  think  there  is  any  evidence  that  the  use  of  cold 
increases  the  liability  to  pneumonia;  but  cold  extremities,  feeble  puke, 
and  cyanosis,  when  associated  with  high  temperature,  call  for  the  hot 
mustard  bath,  although  ice  should  still  be  applied  to  the  head.  The  indi- 
cations for  stimulants  and  the  methods  of  using  them  are  the  same  as  in 
bronchopneimionia,  which  is  usually  present  in  cases  requiring  them. 

To  diminish  the  chances  of  pneumonia,  it  is  necessary  that  every 
patient  should  be  kept  in  bed  during  the  attack,  and  care  exercised  to 
avoid  exposure.  But  still  more  important  is  it  in  hospitals  and  institu- 
tions where  most  of  the  cases  of  pneumonia  occur,  to  allow  the  patients 
plenty  of  air  space,  never  crowding  them  together  in  small  wards.  If 
possible,  cases  complicated  by  pneumonia  should  be  separated  from  sim- 
ple cases.  The  pneumococcus  and  the  streptococcus  are  found  in  the 
mouth  in  such  numbers  that  systematic  disinfection  of  the  mouth  may 
prove  of  some  value. 
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I'he  iiafi;jer  of  fliphtiiiTiJt  an  a  toinpliratinu  niav  hv  ;;riutlv  li^-^'iierl 
if  during  (tpiilemii-yt  at  mmslvi^  in  im^titutifnig  €'vi*ry  eftj***  r*^i'ii»nH  an 
immuiiiiuiig  do^e  of  diphtheria  mititoiciji. 

The  brotirhitis  and  briinthopneutDonia  of  mcta^le^  flhmilrl  i^'  man- 
aged as  when  tht^  mvur  at*  primary  diaoaaea^  aium  tin*  4ni«'iiMt4']ir*'  nf 
UK*ai$loB  funiifthcfl  uo  new  indicatiooa.  The  aame  ia  true  of  the  diarrhea, 
ODnjunctivitiiJi,  otitiji,  i»eiitbnJioiis  larvtu  '         i^Mtiii,  and  tonHiUitta. 

Should  cutturea  show  Uio  prcaence  of  •  la  baciUii^,  the  caae 

eihouhj  he  tri*«ti»d  like  one  of  diphtheria. 

Durinjf  ctrnvalescenct?  the  fym  should  k*  Ui»<xi  \ery  earefttllj  for  at 
h'A^t  i«e^i*nil  wtrkiu  Hhould  the  cough  and  fihght  feter  persiat,  with  or 
nithout  physiioU  aigna  in  the  cbeal,  t)ie  patient  should,  if  poaaibK  be 
#t»nt  awaj  to  a  warm»  dry,  elevated  district,  aj»  i*  '  '  meiit  of 
tubenuhj9ti«t  in  alwnvjt  io  \k*  timtvti*     ('(Ml*liier  uil  >ti  tn  run- 

ttnuoualy  thruoghout  the  aonctiHling  ccud  at^aaon,  and  iron  and  other 
tuniiA  acitirding  tii  Ittdtctititinik.    T1  Ti  itiM*lf  ahould  hn  tnstted  aa 

wh<>n  it  fullow«  an  ordinary  broiit  I'oaote  beaitf  mora  feMdrmlly 

uiteful  than  any  other  drug. 


CHAPTER  HI 

HVBKLLA 

IdiriMii  Mtmtltm;  Mm^U^ 


(tlfili:LlJk  ii»  a  us  erupt ive  fever  wiikh  im  rartdy 

hen  prevailing  «;       :.    Jly.     It  i*t  rtiannteria^  by  m  nhort  tnvaaioii, 
mild.  tDdeftnile  tympt^ima,  uaually  la.«ttng  but  a  few  iki»ur«,  and  by 
an  eruption  whirh  in  -  well  mark(*fl  hut  uf  variaMe  appeanuicsL 

Tbe  eonatitutional  syp:,  ...  ure  very  iniht  and  tl>e  dijtmffe  rarely  pium 
fatalt  ttot  often  being  eteii  aerioua.  For  a  lonw  time  rubella  waa  eon* 
founded  with  meaalea  and  mwrlet  fever,  aa  tt  tii  aonMiimaa  nmm^ 

Uaa  om*  and  numeiimea  iJie  other  diicaaa.  It^  ,  „.  ry  ia  aov  fully  citeb* 
liabed,  and,  aa  Striimpell  well  aaya,  ita  cadateiic«  ia  do<ibt«d  only  by  tboav 
who  have  never  eeen  it 

Rubella  ia  i>ot  a  aitnple  alfaetioci  of  the  akin ;  it  prwaila  tDdvpaideBtly 
tither  of  meaalei  or  of  pearlel  feirer;  ita  inrol«lioa*  rj^pttou,  invaaaoo, 
and  aynptoma  differ  matrrtally  from  thoae  of  both  thaaa  diaaaaaa;  it 
attacfca  indiarriminately  and  with  equal  ^verity  tboaa  who  ha^  haii 
and  M9rlt4  fever  and  tlioar  wbti  have  uM,  nor  iom  it  protret 
in  any  dt^grae  againat  eitlier  of  thetn ;  it  never  prodncaa  anything  tnit 
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mbdla  in  those  exposed  to  its  contagion;  it  occurs  but  once  : 
individual. 

Etiology. — Rubella  is  beyond  question  contagious,  but 
less  BO  than  either  measles  or  srarlet  fever;  so  that  son 
biive  doubted  its  eonlagion  aliogetber.  It  can  be  (:*oninumiei 
time  during  its  course,  but  is  especially  contagious  duriiil 
stage.  Epideinies  usually  prevail  in  the  winter  or  spring.  ] 
other  eruptive  fevcfi^,  a  striking  immunity  is  seen  in  infanti 
months  old;  but,  with  this  exception,  all  ages  are  liable  to  1 

The  incu!)ation  of  rubella  varies  considerably;  the  usua 
from  fourteen  to  twentj-ooe  days,  although  the  limits  are  I 
twenty-two  days,  ^ 

Symptoms. — Invasion, — This  is  rarely  more  than  half  a  I 
many  cases  no  prodromata  wiiatever  are  noticed,  the  rash  bei 
thing  to  attract  attention.  In  a  few  cases  there  are  mild  catal 
toms,  with  general  malaise  and  slight  fever.  At  other  timet 
be  Tomiting,  convulsions,  delirium,  epistaxig,  rigors,  headacl 
ness;  but  all  are  to  be  regarded  as  very  exeeptionaL  ) 

Eruption, — Frequently  a  child  wakes  in  the  morning  dt 
the  rash,  no  symptoms  having  been  previously  noticed.  It  g| 
pears  first  upon  the  face,  and  spreads  rapidly  to  the  whole  bo4l 
extremities  being  last  covered.  Less  than  a  day  is  usually  ^ 
its  full  development.  Exceptionally  the  eruption  comes  fi^ 
cheet  and  back,  and  sometimes  nearly  the  whole  body  is  colt 
at  once.  The  rash  is  occasionally  observed  in  the  roof  of 
before  it  is  visible  on  the  face.  In  a  considerable  number  ' 
entire  body  is  not  covered ;  but  the  rash  is  more  constantly  si 
face  than  upon  any  other  part  of  the  l>ody. 

Its  character  is  subject  to  ctmsiderablc  variation.  The 
most  frequently  composed  of  very  small  maeulopapules ;  tl 
palc-rcd  color,  and  vary  in  size  from  a  piifs  head  to  a  pea. 
arc  usually  discrete,  but  may  cover  the  greater  part  of  the  be 
face  it  is  frequently  confluent,  and  often  appears  here  as  lar, 
blotches  of  a  red  color.  From  this  description  the  rash  wil 
resemble  that  of  measles  more  than  that  of  any  other  dij 
often,  however,  there  is  a  fairly  uniform  red  blush  which  1 
rcscmhlance  to  the  rasli  of  scarlet  fever;  but  even  in  suet 
will  nearly  alw^ays  be  found  upon  some  part  of  the  body, 
wrists,  fingers,  or  forehead,  some  typical  maeulopapules.  B 
two  extremes  all  variations  are  seen.  The  color  of  the  erup 
times  dark  red,  and  rarely  it  has  been  noted  to  be  hemor 
degree  of  elevation  aljove  the  surface  is  also  variable ;  some 
so  marked  as  to  give  to  the  ekin  a  *^shotty''  feel,  while  i 


eievaUon  h  ftcmreely  perceptible.  The  durattoa  of  the  eruption  i$  usuollj 
three  days.  Occat^iunali}'  it  kstd  only  two  dayK,  and  it  niay  la^t  but  one; 
it  ia  rare  for  it  to  remain  as  long  aa  four  days.  It  fadea  io  the  order 
of  ita  appeariLiict\  and  more  rapidly  than  the  eruption  of  m(*as1i^  A 
slight  hnmn  pigmentation  of  tlie  akin  iomt*iimt>d  reiiiaini^  for  a  few  daya 
after  the  m.<h. 

The  highest  temporatnre  is  coincident  with  the  full  eruption;  tliia 
does  not  usually  ^xvtvd  WV,  and  often  it  U  only  100*^  F,  Aa  a  ruie, 
the  temperature  continueiA  but  two  dayti,  falling  as  the  eruption  fadea. 
Very  oft4*n  the  fall  to  nontial  ia  abrupt.  Rarely  more  «everc  rmjk'a  ar« 
aeen  in  whidi  the  fever  lui^U  fi>r  two  or  tliree  ikvH,  Inking  101''  or  10^**  F, 
during  the  inva«ion«  and  riiting  to  103*'  F,  or  more  during  the  full  erup- 
tion. The  other  xymptimm  ar«!  in  mi>i«t  tmmm  even  lei^jt  nuirkeii  than  th* 
fever.  Ueeaiiionally  latarrhiil  ^ymptoma  rcflcmbling  a  mdd  attark  of 
mcmxlrs  are  prciH'nt,  or  a  aore  throat  iuggei^ting  mild  marlet  fever;  but 
more  frequently  all  these  symptoma  are  ab«M>nt  The  eruption  iii  uaually 
out  of  all  pro{H)rtion  to  the  other  i$igns  vt  diaettew 

Swelling  of  the  pcM^tHtTTit^l  ghmda  is  one  of  the  moat  conntaut  foa* 
turea  of  ruWIIa.  In  moj^t  epideniiea  it  is  m\*n  in  m*arly  all  ciJ4*a;  but 
ajf  a  nymptiim  U^t  ditTerential  difi^^'uotitia  it  ia  ni>t  of  great  important.^,  aa 
it  ia  not  unet>mmon  in  m«*aj4li*3i  and  «earlet  fet er*  The  glandular  swelling 
ia  tnoat  Siarkcni  at  the  height  of  the  dtM^aite;  it  in  ne^er  very  great,  and 
■obaidet  slowly  withmit  nuppuration*  Vomiting  and  diarrhea  arv  ran?. 
Swelling  and  itehing  of  the  akin  are  m^ually  pn*^nt  and  inimetiniai 
marktHl.    There  ia  no  leuc^icyto«i«  in  tliis  di^eafM*. 

Forchheimer  luia  drMcribed  an  ernptttm  on  tlie  mueciua  tnembtmiit  of 
the  throat,  or  "enanthem,**  which  he  believea  to  be  characteriatie.  It 
of  minute^  bright*  rofiy*rt^l  pointt.  seen  on  the  nvuk  ami  aofl 
rarely  on  tlie  hard  palate.  It  ia  present  only  during  the  flrvt 
twentjr-four  boura. 

DBBftmrn^siion. — This  is  e^oeedinglj'  fariable.  It  ta  acimelinci  ok 
tirrly  wanting;  writem  who  luive  ohavrved  aome  fmirly  typteal  cpidniiea 
have  stated  that  it  did  not  occur*  In  mo^t  eaaiii*  howewr,  mm»  dea- 
quamaiioa  ia  pmetit  though  it  nmy  be  so  uli  '  '  !•»  be  dtaeofefiNi  oaly 
by  a  cloaa  ^xamttation*    It  is  u&imlly  in  thi  i  fimr  aimka  ovtir  Iht 

body  and  eitr^mitiea.    In  a  few  iaai»  it  ia  more  pronaitoced,  mud  vmj 
be  in  largi'r'ilakea  or  patehea. 

Frognoals. — ^Tbera  am  few  dtaaoaoa  a^  free  from  danger  aa  nahella. 
Complicatiooa  and  aeqnelaa  are  very  oeldMl  mm^  and  when  preaeiil  anr 
naunUy  fif  the  mildaai  dianicl«r. 

Diafnoaia.— The  piiBd|Md  inteieai  attaehtnf  to  rabelk  ia  in  ita  di«f* 
notfia.  This  is  a  matter  of  estrene  dilBrnlty,  and  iitlca  it  ia  an  impnaai* 
btlity.    Ilie  cfaar»ct«iatie  tUi^c  abimt  the  daaooaa  ia  a  well^markad  erup* 
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tion  with  very  few  other  syniptoms.  Cases  po  closely  lea^ 
ficarlet  fever  that  the  fliffereutiation  by  symptoms  may  be  iui 
iuu§t  be  made  by  the  cirt'unistant'es  in  which  the  disease  o| 
cially  a  prevailing  epidemic.  Scarlet  fever  with  a  low  tempj 
abundant  rash  8liouM  always  be  regarded  with  suspicion;  all 
dani  rmh  with  little  or  no  de^iquamatioii.  The  longer  period 
tion  ill  rubella  is  often  of  much  assistance.  Koplik*s  sign  { 
valuable  means  of  distinguishing  measles  from  nibella.  Tli0 
in  diagnosis  can  be  apprei'iated  only  by  one  who  has  seen  q 
measles  and  scarlet  fever  in  institutions,  and  has  watched 
ingly  mild  course  of  undoubted  cases  of  these  diseases  wliic 
occurred. 

It  is  always  hazardous  to  make  the  diagnosis  of  rnhi 
disease  is  prevailing  ei»idcnucally.  Sporadic  cases  in  which  tli! 
is  made  are,  we  Udieve,  almost  invariably  instances  of  mild 
scarlet  fever.  The  first  cases  of  rubella  in  au  epidemic  are  til 
looked.  The  continued  absence  in  succeeding  cases  of  the  cB 
symptoms  and  complications  of  measles  or  scarlet  fever  shouU 
tlie  physician  that  he  is  probably  dealing  with  rubella* 

Treatment.— None  whatever  is  rctpiired  for  the  diseas* 
isolation,  which  should  be  complete  until  the  diagnosis  ig  posif 
mined;  after  this  it  is  hardly  necessary.  The  individual  syn 
complications  are  to  be  treated  as  they  arise. 
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CHAPTER  IV 

VAHICELLA 
(Chicken-pox) 

Varicella  is  an  acute,  contagions  disease,  charaeterized 
neous  eruption  of  papules  and  vesicles  and  by  mild  constitut 
toms,  serious  cumpliiatiuns  and  sec|nelae  being  very  rare*  AH 
confounded  with  varioloid,  its  existence  as  a  distinct  disoaf 
generally  admitted  for  many  years, 

Etiolog:y.^ — It  is  well  established  that  the  contaglum  of  tl 
contained  in  the  vesicles,  as  it  may  be  communicated  by  inoct 
their  contents.  The  specific  poison,  however,  has  not  yet  he 
Varicella  is  contracted  by  exposnre  to  another  ease  or  throQ 
dium  of  a  third  person.  It  affects  children  of  all  ages,  one  | 
as  a  rule  protective.     It  is  very  t  ontagious,  resembling  mea 
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quite  tintfonnly  fn>m  fourtern  to 


■  four 


n'jtjHK't    The  pcriixl  of  inc-ulmlio 
iiJEteeti  days. 

Symptami, — Slight  fever  aiul 
fur  Iwt'iav-fmir  htmn$  In^fiin!  the  a{>|if'iirniii'i*  i»f  the  (ru|»tioii,  hut  jii  rtio«t 
CBMem  the  eniptton  is  the  first  syinptoit].  It  Qiiually  appears  flrHt  upon 
tbo  fan*  or  trunks  as  stiiall,  red.  widely  '  \  papulei^.  The  papules  in 
mont  t-a^ii  come  in  crops,  new  mtm  •  ug  to  api^mr  for  three  or 

days,  e%'tii  upon  the  mme  part  of  the  body.  The  mrlier  onea  have 
rally  Wguii  to  dry  up  hy  the  time  the  later  ones  ipp<«r,  no  tbat  all 
&  of  the  eruption  may  be  present  at  one  time  in  the  same  fegioii« 
thia  being  one  of  the  diaf^nontic  features.  The  papules  arc  at  first  rei7 
small,  but  gradually  Lutreaie  in  »ize,  and  art*  surrounded  by  an  areola 
from  one-fourth  to  half  an  inch  in  width.  Many  of  them  go  no  further 
tlian  this  stage,  but  tlie  ituijority  became  veaicular.  The  Yei»ielcs  ant  usu- 
ally Hat,  and  vary  a  goo<]  di>al  in  sisse — ^tlie  largi'st  being  aliout  i  >  '  h 
of  an  inch  in  dianu'ti^r.    The  priHx»*»  of  drying  up  gt*nerally  U»g  «•' 

center;  this  causes  a  alight  depression,  giving  the  vesicle  a  somewhat 
umhni(iit4H]  ap[Hiirance.  The  areola  is  mimt  dtf^timt  at  the  time  of  the 
fully  formtKl  vesicle,  and  fadci»  ait  the  latter  drien.  i'ruuts  now  fonn, 
which  fall  off  in  from  five  to  twenty  days,  depending  upon  the  depth  to 
which  tfio  itkin  has  been  invohtMl  In  tbe  majr^rity  of  eaaea  no  mark  is 
left^  but  after  the  moat  aevere  attacks,  when  the  true  akin  has  been  in- 
volved^ scars  remain,  and  occafsoually  tliere  is  quite  deep  pitting.  Stieh 
marks  are  few  in  nnmWr,  and  are  most  likely  to  occur  upon  the  faec 

iSonictrmcs,  isaperially  ufMm  hands  and  feet^  tbe  vesicle  appean  with* 
out  having  lieen  prec*ei]od  by  a  ()apule;  often  tliere  is  no  areoU*  and  the 
Vesicle  resemUoa  a  drop  of  water  upon  healthy  skin*  In  moat  caaea  pna- 
lule»  are  not  aeen«  hut  they  may  develop  in  f^naeqnrnrc  of  irritation  or 
infection,  tbe  reatilt  of  scratching,  or  in  children  who  are  poorly  mtur* 
Under  tbeee  etrrumjitanees  deeper  ulc*ermUon  may  oecnr^  lasting 

we!i*ks.    In  rare  eaaea  tfiere  may  be  a  nei^rotte  inflammation  alionl 
aite  of  the  piK^k,  a  condition  to  which  is  sometimes  given  the  name 
jPiUa  ^mjreHOJta.     It  is  nut  pei^uliar  to  variiella,  and  is  deacribed 
where  under  the  head  of  (langrenooj  Dermatitis. 

The  {locks  are  usually  most  ahundani  over  tlia  hai^  and  shoulden. 
In  mild  eases  only  twenty  or  thirty  may  be  found  upon  the  entire 
but  in  severe  cases  the  akin  in  certain  regions  may  he  nearly 
The  eruption  is  nrier  confluent.  l*be  pot^ka  are  usnally  seim  on  Ihi^ 
hatiy  stwip.  ami  often  on  the  mneona  membrane  iif  the  montli  or  pi 
-a  point  of  aomo  diagnostie  value.  In  the  Utt4*r  iituali^m  the  appear^ 
nee  is  ftml  aa  a  tiny  veajdo,  and  later  as  a  superlkial  ulcer  reaemhiiiif 
ttiat  of  lierpette  sluniatitii.  Marfan  and  Ualk*  have  drM^rilit^l  laMia  of 
varicella  of  the  larynx.     Cruupy  sympl4>ms  were  present,  and  in  one 
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case  wfiiili  pruved  fatal  frum  paeumonia  a  tiny  ulcer  wa» 
vocal  cords. 

Tht*  temptTature  k  higlic.4  when  the  eruption  is  nio^t 
hig,  this  usunlly  being  the  seeorul  or  tliird  day.  In  an  avt 
reaf'hes  only  101°  or  10*^°  F.^  and  lasts  but  two  days;  in  8e 
may  rise  to  101"^  or  105°  F.,  and  lasts  for  four  or  five  da 
graihially  to  normal  as  the  rash  fades.  The  other  sympto 
and  not  eharaeteristie. 

Complications. — The  most  important  complication 
which  develops  about  the  pocks,  particularly  when  they  are  i 
tended  with  some  ulceration.  We  have  known  of  several  fata 
this  cause.  Adenitis,  either  simple  or  suppuTative,  and  abs( 
cellular  tiiisue,  are  occasionally  seen,  Xephritis  is  very  infre 
numl)er  of  cases  are  recorded.  It  may  occur  at  the  height 
ease,  but  more  often  at  a  later  period,  like  the  nephritis  of  g 
Varicelia  is  quite  freipiently  eomplicated  by  other  infecti( 
We  have  seen  coincident  scarlet  fever  in  a  number  of  cases, 
ous  lesions  occasional ly  follow  varicella,  ihv.  most  frerjuent  h 
alitis.  We  have  seen  transverse  myelitis  develop  in  a  boy 
an  attack  of  varicella, 

Diagnosis. — The  diagnosis  of  varicella  is  usually  eas; 
following  points  are  kept  in  mind :  first,  that  the  erupi 
slowdy  and  in  crops,  so  that  papules,  vesicles,  an<l  crusts  raay  I 
the  skin  in  close  proximity;  secondly,  that  the  umbilication 
to  the  mode  of  dryii^g  up  of  the  vesicle,  which  begins  at 
thirdly,  the  appearance  of  the  pocks  upon  the  mucous  men 
the  history  of  exposure.  It  is  distinguished  from  urticari 
forms  of  s^kin  disease  by  the  presence  of  fever  and  often  by  I 
the  mouth.  Cutaneous  inoculations  from  fresh  vesicles,  as  fi 
by  KIing»  apparently  protect  against  varicella.  At  the  site 
tiou  small  localized  lesions  are  produced,  but  there  are  no  gi 
toms. 

Treatment. — Although  it  is  usually  a  trivial  disease,  isola 
of  varicella  should  be  enforced  in  schools  and  in  institution 
many  infants.  In  the  home,  unless  other  children  are  dc 
poor  condition,  quarantine  is  unnecessary.  The  disease  may 
conveyed  as  long  as  the  crusts  arc  present,  hence  isolatio 
nuiintained  until  they  have  fallen  oil.  In  most  cases  c< 
symptoms  of  the  disease  are  so  mild  as  to  require  no  treat  mi 

L*)cally,  the  itching,  when  aniu'ving.  may  he  aUayed 
with  a  solution  of  bicarbomile  of  snda,  a  one-per-cent  solu 
bolic  acid  or  tlie  use  of  curbolized  vaseline.   When  the  i-rnsts  1 
this  ointment  or  vaseline  containing  two  per  cent  ichthyr 
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applied,  (^arc  is  lUH-ossary  to  kri'p  i\w  skin  rloaii,  aii<i,  in  the  case  of 
infants,  to  prevent  S4*ratehing.  In  severe  easi^s  the  urine  shouKl  invari- 
ably be  examined. 


CIIAin  KR  V 
VACCINIA--VACCIXATION 

Vaccinia  (oowpox)  is  a  febrile  dis<»iis««  indueod  in  nrnn  by  inocula- 
tion with  the  virus  oiitained  either  <1ire<tly  from  the  ciiw  (iN)vine  virus) 
or  from  a  iH»rs<»n  who  lias  Imh^u  intNulati^il  (hunmni/iMl  virus).  The  «lis- 
easi*  is  not  eonta<;ious  in  the  nrdinary  S4'ns4*  of  the  tfrm,  but  is  communi- 
cated by  iiKK'ulation  either  nt^cidental  or  intent i(»nnl. 

The  protection  a<niinst  small|>o\  which  vaccination  affords  is  one  (»f 
the  l)est  attePttNl  fads  in  medicine.  Its  effect  when  systematically  prac- 
ticed is  trraphically  shown  in  the  an*<mi|mnyin^  chart  (  Fi^.  1<>I).  It  i*< 
the  im|)erative  duty  of  the  physician  to  siv  to  it  that  every  young  infant 
18  vaccinated. 

Se-Yaccination. — Kegnrding  the  duration  of  the  protective  |N)wer  of 
a  single  vaccination,  positive  statements  an*  im|>os^iide.  Nc»arly  all 
writers  are  agreed  that  vaninatitm  should  In*  done  in  infancy,  again  at 
puiK'rty,  and  a  third  time  at  aUuit  the  age  of  twenty  or  twenty-tive. 
Many  also  insist  u|>(»n  n^- vaccination  at  alM»ut  the  se\eMth  year.  It  is  a 
safe  rule  wlu»u  sniall|Mix  is  prevalent  to  vac-cinnte  every  jhtsou  who  lias 
not  Urn  succ«»ssfully  vacciiiat*»d  within  live  yc»ars. 

Choice  of  Lymph. — The  substitution  of  JMivine  for  humnniz(*d  vims 
is  now  well-nigh  universal.  It  has  prechideil  the  (Missibiiity  of  trans- 
mitting sy|>hilis  and  gnmtly  lessened  the  chanct*s  of  other  forms  of  in- 
fecticm.  A  still  further  ad\anc«>  was  maile  by  the  intriMluctit»n  of 
"giycrrinattHl"  lymph.  .\s  now  pn*|mnHl.  the  lymph  is  taken  from  the 
calves  under  the  most  rigid  as«*ptie  prt*cautions  and  emu]>itied  with 
glycvrin.  The  few  saprophytic  bacteria  |»n»M'iit  wM»n  die,  so  that  when 
pro|>«Tly  pn>|iariNl  the  glyc<Tinate<l  virus  is  pniitically  stt-rile.  It  should 
not  Ih*  distributiil  until  it  has  Imh^u  carefully  totcil  for  |mtliog«*nic  organ- 
isms of  all  kinds,  fiarticularly  the  tetanus  l»acdlus.  It  is  pre«»erv<>il  a!id 
distribuu^I  in  capillary  tuU'S  hermt^ticjilly  stab**! :  then*  are  nnnh  Mifer 
than  (piills  or  i\ory  fNiints,  whi<h  nuiy  i>asily  lN'«-ome  c<in  tarn  mated  bv 
handling,  .\fter  the  lymph  has  U***!!  taken,  the  dihcs  are  killrtl  in  onler 
U>  make  crrtain  that  they  wcn»  fni»  fnun  dis«*a^'.  The  pni«tital  advan- 
tages of  glviiTinated  lymph  an*  s«>  gntit  that  it  has  U^ix  otliciallv 
a(b>pted  by  the  (to>ernm«  iit<«  of  the  I'nited  States,  iJreat  Britain,  (ler- 
manv.  and  manv  cither  muntrie:}. 


Fia,  164. — Tabls    Sbowinq    the    Pkotbctivb    Powhb   of   Vaccinatioi^ 

Time  for  VaccinatiEg^. — In  selecting  a  time  for  vaeeir 
cliil<r!S  a.?e  aiul  ^.^t'lieral  hejilth  must  be  taken  hi  to  eoni^iderai 
pretty  well  established  that  tbe  cons^titutional  dis^tiirbanee  is 
in  infancy  than  in  later  childhood;  and  there  is  besides  in  i 
t'hanee  of  aecidontal  in  feet  ion  of  the  Viieciiie  wound.     Bid  wet 
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of  two  and  six  moDtha  fioemi  the  bcwt  gractml  time  for  vftftinatioD.  Iti 
ilHidiU'  infants  or  in  IhcM  whoie  nutrition  id  a  matter  of  great  dtflicultjr. 
thofto  who  are  pyphilitic,  those  nufTcring  from  iH^zrma  or  any  otiivt  form 
of  active  skill  (li»eiis<%  vaccination  j^hoiilii  lie  deftrretl  until  tlie  duld  ta 
in  good  condition,  unlofoi  he  is  ItMy  to  bi*  CJi|io«r<l  to  tttnallpox. 

Methods  of  Vaccinating. — In  our  exiierient^  it  i*  preferable  to  vac- 
dnati!  Hi  a  hingle  pld4.e  rather  than  to  make  two  or  thn«i:  intKnilattona. 
Either  the  leg  or  the  arm  may  In?  eho*<*n ;  in  young  infajitnf  it  i«  usually 
eaaicr  to  protm-t  the  vaeeine  j»ure  upon  the  leg  than  upt^n  the  arm;  in  chil- 
dren old  enough  to  run  ahotit,  the  arm  is  to  t»e  [(referred,  tk»  being  more 
easily  kept  at  reM.  The  {H>int  Ndeited  for  imn  ulation  lihould  he  either  ttie 
outer  ai<jMTt  of  the  left  ealf,  about  the  junction  of  the  middle  with  the 
upper  third  of  the  leg.  or,  if  the  arm  i»  eho<*en,  the  im^rtion  of  tlie  left 
(leltoirL  Vaccination  ithould  be  rt*garde4l  aa  a  minor  «urgiml  operation 
and  the  hauils  of  the  physician «  as  well  as  the  arm  of  the  [mtient,  should 
In?  wai^hed  with  Hm\»  and  water^  dried,  atnl  the  nkin  then  wanht^l  with 
alctkhid. 

The  New  York  Health  nepartmeut  j«upplies  with  each  tulie  of  lynipbi 
a  sterilized  neeille  and  a  rubUr  bulb,  A  single  seratih  not  more  than 
one* fourth  of  an  inch  long  is  maile  with  the  Ui^tUe  junt  deep  enough  to 
draw  bimid ;  or  a  minute  a(«n0eatiijn  may  be  made  not  uvrr  om^eighth 
Iff  an  inch  in  diameter.  The  ends  of  the  capillary  tube  are  bruken  olT» 
and  the  lymph  blown  out  tit  the  tulie  upon  the  N^ratihtHl  surface  and 
rubbed  in  for  a  full  minute.  The  wound  should  nut  la?  irovrjvd  until 
dry;  a  ^eriiized  bandiige  should  then  be  applied  The  limb  abould  not 
be  washes  1  for  twent>*fiiur  lumra. 

The  Hormal  CoitrM  of  Taccinia, — The  eonrae  of  a  proper  rai^cina- 
a-iHK-k  is  quite  unifnnn,  and  one  which  dma  rot  fullow  thi*  cmariie 
shoubl  not  \w  (iini^ideml  pmttt  tive.     The  Woond  beila  and  nothing  i^ 
notieed  until  the  thinl  f>r  fourtli  day,  when  a  reil  papule  makers  ita  a|K 
pearance.     IVually  in  twenty-four  hour»  mon?  a  small  vehicle  appfmn 
*lHliih  enlarp*»t  until  the  i^ixth  ur  m^venth  day.  reaching  it«  full  devebip* 
ment  alumt  the  ninth  day.     Ita  aliap*  and  size  depi*nd  somrwhat  upon 
tiM  extent  of  the  wr^'*'     *irtn  (Figs*  1<»*V16J>).     Tl*e  VMrie  im  isaually 
^Arom  anc^-fourtb  to  <  nwh  in  diameter;  tt  is  of  a  |>early<|rr»7  coiar 

and  haa  a  dcpmsod  center.  I>nring  the  next  Iwo  dayi  an  amda  forma 
about  the  ^  *  t  landing  tram  it  a  fmnahle  dialanrf,  naaally  for  one  or 

two  iDc4iea  }iealtby  ildn.    lit  abe  depeoda  upon  the  intenajty  of 

the  infection*  Thin  areoU  ia  normally  of  a  liright-rvd  color  and  arfxim- 
panied  by  aome  induratkm.    It  ia  ircaiermlly  at  tt^  '       *  ih 

day.    The  vodcle  unuaUy  driet  down  to  a  ftrm«  da  ua 

I    from  one  to  three  woeka  ami  fall«  olT^  lt«ai  tng  a  Idutsh  smr  which  faifaa  la 
■  while,  beoooiinf  aooievfaai  houey-cmnbed*     When  the  proreaa  ia  at  ita 
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height  muw  constitutional  diii^turlianit.*  i»  lunially  pn»Mmi;  there  maj  V^ 
lofia  of  a|i[M'tilA  fretfultifMA,  and  ^cutTal  ii]cliii(Mi0iitii»ii,  and  tiie  temiKTii 
lure  it  usually  clevatoil  frotu  one  tu  thi\*o  ilcgrtH^g.    The  l>mph  aodca  iti 
Iht*  groin  or  axilla  uiay  la*  tenck*r  anil  t$wiilk*u.    Tbt!*c  ^ympluttia  giiuT- 
ally  hut  for  thri?e  or  four  chtys. 

If  in  a  voting  infant  the  fir«t  infjculation  is  unmcve»^f\iU  at  Iratit 
throe  triaU  $<houlil  l»e  niatli!  with  giKnl  viruM.  and  in  thi^  cv(*nt  of  furthir 
failure*^  aft*'r  a  yi'ar  vacxiuaticm  should  he  rt'fieatt'd.  A  failuiv  U^  iiuicu- 
hitc  diN'i  tioi  tnrau  inKUmTptihility  to  «inmll{it>x,  as  ia  often  popukrly  lie* 
licved,  hut  most  frequently  ari/ses  from  tlio  fa<i  that  the  %irufi  iit  inert. 
We  have  known  one  ctise  in  whirh  the  pw*venth,  and  another  in  whirh  the 
thirteenth,  iniH^uIation  wa^i 
!tnect*#iMfaI  after  previous^ 
fiiiluref;  «>fra>iitinallr  there 
are  ms^sr  ehildren  who  mn 
not  he  inorttlated  at  alK 

Con»^titutioual  f^ymp- 
tomm  aa  preriooaly  utatedt 
may  Ik?  nliftent  in  very  young 
infants^;  hut  in  othern  there 
la  quite  eoni^tantly  preiienl  m 
firver  whieh  runn  a  fairly 
n^gutur  txiuriie.  It  uiiually 
brgina  on  the  fourth  or  fifth 
day,   in    f  nt    in   tyjHN 

and  ri^•  Jidty.  reach- 

hig  ita  higlM>iit  point  with 
the  full  de%i '  '  fif  the 

leaiele.    At  '  even  irithoyt  compUeatioiM  it  may  tondi  1(H**  or 

IW**  P.    The  dumtifvn  cif  th«  feirrr  iti  eaaea  running  the  Q»ual  eoarw  i* 
four  or  fi?e  daya*    Acroin  '  "        may  he  ji  feat- 

'  l«iatie8S«IcMiof  flecfi  «ftL  -ymiHon^  m*ral 

indtiipo«itioii 

Botli  thi'  iiMiil  jiiul  ttu!  gi  '  •metinii*.4  more  wt^sftv. 

Tbia  may  d4|M*nd  u|iim  tlur*  ^        ,  ^  Uihl,  e%r^n  though  tb* 

lymph  in  pure  and  tiie  tid-jnation  pitip(*riy  dutie.    Tha  originm)  Te^ith* 
may  be  mtn^h  largi*r  titan  usiml,  and  amall  aeetunkry  i  mi 

in  tlie  nt'ighhorlmotL    In  fwy  rare  iti»tiuici!f  a  gwiera  ^  a 

true  vacrtuie  ircajeloa  ocrtm  with  fetter  and  other  gencnal  aymptooia  of  cor> 
ni»|>*inding  ivventy  (Fig.  170).    ^  ^n  may  ba  pr 

tant  |iartjf  of  the  l«idy  ai  a  ri'^iih  iilatiiiQ«  Uiuali 

tug.    Wh«n  wmnm  of  th**  faoa  la  |ir«aM*iil,  iooeuhitiao  ta  iki4  infn^qt 
cmrri<M]  Ihithar.    Mu«t  of  tb#  very  aore  arma  and  leg*,  however,  arv  di^i 
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to  infec'tioD  from  pyogenic  bacteria  accidentally  intTodwceil 
of  vaccination  liut  more  often  i^ubsequently.  In  the  milder 
swelling  and  other  evidences  of  local  inflammation  are  more  ma: 
in  a  normal  vaccination;  a  drop  or  two  of  pus  forniB  beneath 
and  when  the  latter  come&  away  an  excavation  is  left  which  hej 
or  three  weeks.  Or,  the  inflammation  nniy  extend  more  deepb 
connective  tissue,  to  he  fuUowed  by  more  extrusive  suppuration  ( 
ing,  lcavin|j^an  ngly  iiker  an  inch  or  more  in  diameter  wlucly[ 
by  granulation  in  from  five  to  eight  weeks.  Sometimes  tH 
iiieobation  is  nnduly  prolonged,  so  that  t!re  vesicle  docs  not  T 
the  twelfth  or  fourteenth  day,  although  its  sulisiqucnt  cours 
quite  normal.  In  otlier  cases  the  inenhation  is  very  much  slu 
usual,  ami  tlie  vesicle  may  appear  as  early  as  the  fourth  or 
third  day. 

Much  has  l>ecn  ATitten  about  the  go-called  *^raspberry  ■ 
which  not  very  infrequently  takes  the  place  of  a  proper  vesieie 
a  dark-red  color,  elevated,  smooth  or  slightly  granular,  not 
having  no  areola  and  no  constitutional  symptoms.  It  gene 
sists  for  two  or  three  weeks,  and  slowly  disapjioars,  leaving  no  i 
usually  the  result  of  virus  of  feeble  activity,  and  if  it  gives  any 
it  is  very  slight.  Such  cases  should  always  he  re-vaceinated,  a 
experience  re-vacci tuition  is  usually  successful, 

Complicationa  and  Sequelae. — Post-vaccine  eruptions  are 
of  great  variety.  The  most  frequent  is  a  general  roseola,  usuj 
ring  at  the  lieight  of  the  local  process.  Other  eruptions  seer 
caria,  and,  rarely,  purjuira.  Complications  are  chiefly  from 
infet  ticui.  Sypldlis  and  tuhereulosig  are  excluded  by  tlie  mode 
of  procurijig  the  lymph.  '^Fctanus  in  rare  instances  has  folio 
nation.  U  may  result  eittier  from  introdiution  of  the  hacill 
vaccine  lymph  hut  more  ofteti  from  subsequent  accidental  h 
the  wound  or  sore.  Cases  of  the  Jirst  nn-n tinned  variety  are 
rare.  By  ]>roper  legal  restrictions  regard ing  tlie  prcKluetion 
virus  they  sh(»uld  !)e  entirely  eliminated.  Its  proJuetion  shoul 
permitted  in  a  district  in  winch  tetanus  is  endemic;  and  each  c 
lynqdi  sent  out  should  be  tested  for  tetanus.  In  the  greiit  n 
the  reported  cnses  in  which  tetanus  has  followed  vaccination  tli 
is  strong  that  infei'tion  oeeiirreil  subsequent  to  vaccination,  owi 
of  proper  care  or  insutlieient  protection  of  the  vaccinated  part, 
not  he  forgotten  that  vaccination  produces  an  open  wound,  i 
become  infected  like  any  other  wound.  The  most  eommon  foi 
infection  is  cellulitis,  which  may  terminate  in  suppuration  or 
at  the  site  of  vaceination,  and  sometimes  may  cause  suppnral 
neighboring  lym|)h  nodes.     Erysipelas  mjiy  devehip  at  any  I 
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the  wound  is  entirely  healiMl ;  it  in  U8iially  due  to  neglect  of  pn)[HT  pre- 
cautiouH  in  the  care  of  the  vacrine  Hore. 

The  mortality  of  vaccination  in  ntati^l  by  Voi^,  from  «m»ful  titatisticH 
drawn  from  (lernuin  Hourcen^  to  have  Ihh^u  ^.'S  in  ^J/^T^.oiH)  caM*8,  inclu<lint; 
both  primary  and  i«e(*ondary  vaccinations.  Of  the  doathH^  1!)  were  due  to 
erysipelan,  8  to  gangrene,  "2  to  cellulitin,  3  to  '*bloo<l  |>oiiioning,*'  and  3  to 
other  eausoH.  N(*arly  all  the  deaths  from  vaccination  are  fn>m  causes 
which  are  preventable. 

Treatment. — Tlie  whole  puri>ope  of  treatment  is  to  prevent  infection. 
The  first  essentials  are  a  clean  liml>,  pure  virus,  and  a  sterile  nee<lle;  the 
next,  to  allow  thorough  drying  of  the  wound  l>efore  the  clothing  touched 
it.  After  this  no  treatment  is  necessary  until  the  vesicle  forms.  Then  the 
important  thing  is  to  prevent  scratching  and  the  irritation  by  the  cloth- 
ing. All  vaccine  shiehls  are  objcH-tionable.  For  an  infant  nothing  is 
better  than  the  steriIiz(Ml  gauze  bandage,  which  <'an  Ik*  kept  in  place  by 
sewing  to  the  sttn-king  or  to  the  sleeve  of  the  shirt.  Any  ci>nstricti(»n  of 
the  limb  is  injuri(»us.  F(»r  older  children  the  simplest  dres.«iing  is  a  |md  of 
sterile  gauze  fasteniMl  t(»  the  limb  by  two  pieces  of  ailhi^sive  plaster. 
Should  the  vc^sicle  rupture  and  disclmrge  serum,  it  should  be  kept  clean 
and  dry  by  dusting  <laily  with  Inirie  acid.  When  the  hn-al  symptoms  are 
at  all  severe  the  limb  should  l)e  kept  at  rest.  An  inftrteil  vaccination 
wound,  like  any  other  infwted  wouihI,  rt»quires  can»ful  surgical  treat- 
ment ;  disastnius  n^sults  often  foHow  the  use  of  poultices  and  other  appli* 
cations  much  in  vogue  in  domestic  practice. 


CHAPTKK  VI 

PERTCSSIS 

( WhoopinQ^ough ) 

pKRTrssis  is  a  <-«intugioi|s  disi'as**  which  pn»vuils  epitlrniically  and. 
in  all  large  cities,  ciiilcmically.  Although  it  may  afTn-t  |htm»iis  of  any 
age,  it  is  generally  se<»n  in  young  chiMn'ii.  While  in  later  thil«lh«i«Ml 
pertussis  may  1h*  rank(*<I  as  one  of  the  mihler  infei-tioii^  dis4*as«*s,  in 
infancy  it  is  one  of  tht*  most  fatal.  Its  prin«-i|Mil  ci»niplit-ations  an* 
bronchopneum«>nia  and  con\uUions.  Pertussis  is  charactiTi/i^l  by  catar- 
rhal and  nervous  symptoms.  The  <*atarrh  alTtMt>  the  mucous  membrane 
of  the  ri'spiratory  tnMt.  and  i**  pn»bably  due  to  a  s|XNiti«-  fi»rm  of  infla- 
tion. It  i*<  aic-iknipaniiNl  by  a  hv{N*re>thetic  condition  of  this  munms 
membrane.     The  most  pnuninent  nervous  manifestation  is  a  ptvuliar 
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Kpiipmoiiif  eou^'h  wlui  h  fKcyrs  in  pMrox}'8nis,  nin\  from  whi 
takes  its  name.  The  cniji^h  is  no  rloul)t  of  rcllox  origin,  frnr 
tioD  whicl)  lias  hvim  lofalod  hy  (UtTvTQnt  writers  iii  various  | 
respiratory  tract.  In  arldition  to  those  conrlitionSj  tiuTe  is 
pt'rtuBsis  a  niarkcd  iiritaHilfty  of  the  nervous  system,  which 
often  sliows  itself  hy  convulsions.  Whooping-cough  h  a  dij 
Importance  is  too  often  passed  over  lightly.  In  New  Yo: 
causes  more  deaths  than  scarlet  fever  end  nearly  as  many  as  A 
fever. 

Etiology.— Present  evideucc  points  to  the  Bordet-Geng 
as  the  specific  organism  of  pertus.sis.  It  m  a  small  Oram-negat 
which  in  many  points  resembles  the  infiuenza  liaeillus.  It  is 
obtain  the  organism  from  the  resjiiratory  secretion  unless  t 
mucus  brought  up  after  the  paroxysm  of  cougliing  is  em 
develops  chiefly  in  the  lower  respiratory  tract  It  is  foun*fi 
early  stage  of  the  disease,  rarely  later  than  a  week  after 
begins.  Smears  arc  unreliable  for  diagnosis;  only  cultures 
depended  upon.  In  practically  all  cases  there  is  mixed  inf 
tainly  after  the  first  week  or  twu,  Th*Te  may  be  ass<»ciated  t1 
f*occus,  the  B.  influeziJiae,  the  staphyloeoecus,  or  streptococcus, 
still  lacking  some  elements  of  pnwf  tluit  the  Bordet-Oengou 
the  cause  of  pertussis.  AH  hough  it  has  been  found  in  the  gr& 
of  eases  examined  by  competent  observers  early  in  the  disei 
absence  in  some  tyiiical  eases  cannot  be  explained.  The  resu! 
plement  fixation  tests  have  not  been  uniform,  hut  these  may 
dilTerenees  in  the  strains  of  the  organism.  Finally  there  is  ev 
other  forms  of  infection  of  the  respiratory  tract  may  produi 
of  symptoms  which  are  clinically  indistinguishable  from  true 
i.  e.,  a  contagious  catarrh  and  a  paroxysmal  cough  with  a  t 
four  to  eight  weeks.  This  we  have  repeatedly  seen  associate 
presence  of  the  B.  influcnzae. 

Proximity  to  a  patient  seems  all  that  is  required  to  coinini 
disease  and  even  close  proximity  is  not  necessary.     Czer ny 
iJifective  distance  at  about  five  feet  from  the  patient.    The  dii 
to  be  spread  chiefly  by  drf)]vlcls  diffused  by  coughing  and  snec 

rredisposHion, — Fully  one-half  the  eases  of  pertussis  oc< 
the  first  two  years  of  life.  The  following  are  the  statistic* 
(Buda-Pesth),  showing  the  ages  at  which  the  disease  was  m 
4,5D1  cases^  comprising  the  records  of  one  clinic  for  thirty-fou 


Under  one  year 1 ,028  cases   Three   to  four  ycart . 

One  to  two  years 1.008     '*       P\uir  to  seven  years. 

Two  to  three  yearB.....,* .   659     "       Over  seven  years. 
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Ths  luueeiHibiltty  of  yrJitng  itifniiU  di  pertus^iit  k  vi-ry  gf^mL  To 
ihcm  unquriiilicifiably  tlii*  t]ij4mfie  miiy  be  airrie«l  by  a  third  person* 
Many  eafteti  an*  un  nx-onl  tii  which  prrtunnin  ha*  wtuirrd  clurtni*  thi? 
first  itioiilh,  aful  unc  haj?  tt>tne  tii  put  initiiT  wht*re  a  cUM  twrhr  lUy* 
idd  waa  attarkofir  wbciae  muthi*r  wati  «uiToriii}?  fnmi  the  dbieaae.  The 
diaeaae  Ib  nearly  twii^c  a»  fr(M|iu*rit  in  thi*  winter  antl  f^prin^  as  in  the 
aontmer  and  autumn^  Kpidemiri$  uf  jK^rtu^i^i^  ofu^n  imi  ur  at  tht*  ^mr 
time  irith  or  follour  thcMie  of  ntea^h.-^. 

The  siiJic-eptihility  to  pertwiiiiis  in  wry  gnat,  ami  i»  itjuaUtd  uu\\  by 
that  to  iDcaales.  Biedcrt  repoHa  that  of  -lol  chih}n!it  cipoeed  daring 
an  ppidrmt*;  in  a  certain  Tilla^,  3G(i,  or  ninetyKiue  per  cent«  took  the 
ditteatie. 

Ati  a  rule  one  attack  protects  the  indiridual  during  hta  life*  The 
ffreat  inajuritj  uf  tin!  ri*|>(»rtc*t]  iiiittau(\*a  of  ivnn^nd  attaeka  aiv  certainly 
t4>  bo  explainrtl  by  nuAtiUii'ti  in  diagiio^ii^.  Tht>!it*  nmy  lie  almcHit  uu?iMd- 
able;  for  it  ia  at  timea  altnost  imiKittsible  to  diatiugutah  true  pertii«ia 
from  the  paruiTsinal  cough  whirh  or(*un»  in  fiitiie  faam  of  influiemft. 

tnfeetire  Period^ — Pertuiteiiai  may  lie  t^itnnnuiiratiHl  fmm  Uw  very  be- 
gintiing  of  the  catarrhal  atage;  it  i»  more  coatagious  at  thia  period  than 
later*  Then?  tK^ems  little  doubt  that  it  ia  rontagmtia  tlimughoui  Iba 
fpBsmodic  utagc,  but  the  infec^tivtty  of  the  dim^uine^  after  the  firat  few 
wieeka  b  ilight  The  rt^t^urrem^*  of  the  whoop  with  a  fresih  ct>id«  after  it 
haa  once  reaned,  eanmit  be  i^ui^idrred  a  rclapae  nor  rei^rded  aa  ion* 
tagioua.  Quarantine  ia  generally  required  for  two  niontba.  The  u^tul 
iourre  of  the  ix>nttigjun  ia  the  patient^  mndy  the  room  or  tlie  clothing* 

ImuhatioH. — The  verv  irradiml  uti£ct  of  perlnanis  rendera  il  impiia- 
#tble  in  the  majority  of  cmm^  to  fix  tl>o  eiact  date,  and  heneo  lo  artab* 
liili  the  dellnite  duration  of  the  period  of  imnshation.  In  caiis  whcra 
thia  could  lie^t  be  tlftt'miiued  it  hat  aaually  hwn  tnim  aeven  to  fiiiirlMi 
dayap  or  about  tlie  #ame  as  in  moadbs.  If,  after  an  expoaurc,  atxteen 
daya  paai  without  the  tlei^elopmmt  of  a  omiglit  Uit  probab«l]lita  art  wry 
atmog  that  the  discaM*  Haa  not  been  conlfii^led. 

Lwtwii. — The  only  conilani  loaioo  ol  pertuaria  eoaiiata  in  a  catarrhal 
inflammation  of  varying  r  '  whidi  iilaela  tha  omeocia  membtaaa 
of  tin!  larjniy  tnufara*  at^  c,  and  imiiatiaot  (hat  of  the  noae  and 

pliaryns.  Mallory  clatnin  that  tho  pfinmee  of  tbr  liaciiti  lielwren  the 
ciliae  of  the  epithelial  celU  of  the  trachea  and  bronehi  ti  tbe  ifiaeifie 
leaion.  Othem  have  found  a  i^imdar  cciuilitum  tn  iiitl<i>i«>«i  If  ihe  ehitd 
diea  during  a  paroxysm,  cittier  with  or  without  ctHi  .  Ihe  brain  ia 

found  intenaety  congi!iiti*d  and  may  be  Hit!  ai*al  of  |mni*tale  b^moirhageaft 
or  even  larger  ritraTaaatipna.  The  Itxngk  always  hImiw  t^mphfivnia  If 
the  atladi^  haa  beoi  aevurt  or  protnid^    Thi  otiier  pulmonary  IcaioQa 
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are  due  to  ronipliuations^  the  most  frequent  of  which  is  Im 
monia.    Catarrhal  enteritis  and  eolitiB  are  not  infrequent.™ 

Symptoms*— The   Bymptoms  of   pertussis  are   usually  11 
three  8tago?i — the  catarrhal^  the  spa  t^  mod  if,  and  the  t^tage  of  d 

The  catarrhal  sta^e  continues  un  the  average  lor  aknit 
altllou;^d^  eases  show  cruris  id  eral)k'  variation  on  this  point, 
dren  wlioop  almost  from  the  very  hcginning  of  tlie  disease,  ^ 
may  cough  for  three  or  four  weeks  before  a  t)T>ical  whoop 
The  g>iiiptfnTis  in  tlie  heginning  are  indistinguishtihle  from  i 
ordinary  attack  of  sul>acute  traeheobronehitis,  and  imless  thei 
an  exposure  to  pertussis  no  euspieion  is  ejccited.     After  five  c 
however^  the  congh,  instead  of  abating  as  in  an  ordinary  cold 
increases  in  &everily  and  oeciirs  in  paroxysms.     At  first  theei 
and  there  are  only  two  or  three  a  day,  but  tliey  gradually  incri 
qucncy  and  severity  until  the  t}i>ical  w^hoop  is  heard  which 
heginuing  of  the  spasmodic  stjige.      During  the   first  stage 
be  B}inptoms  of  a  mild  grade  of  catarrhal  inlVamniatiou  oi 
pharynx  and  larynx,  and  nften  there  in  a  slight  elevation  of  te 

77/1?  iSpa^modic  Statje. — In  a  typical  paroxysm  of  average  s 
child,  who  can  usually  foretell  it,  will  often  run  for  support 
of  the  mother  or  the  nurse,  or  seize  a  chair  with  both  han 
now  occurs  a  series  of  explosive  coughs,  from  ten  to  fifteen 
comiiig  iu  such  rapid  succession  that  the  child  can  not  get 
between  them ;  the  face  becomes  a  deep-red  or  purple  color, 
almost  1)1  ack ;  the  veins  of  the  face  and  scalp  stand  out  pr 
the  eyes  are  suffused,  and  seein  almost  to  start  from  their  soc 
follows  a  loug-drawn  inspiration  through  the  narrowed  glott 
iug  the  crowing  sound  known  as  llie  wiioop;  and  then  anothei 
of  rapid  coughs  follows  and  another  whoop*  In  a  single  severe 
which  lasts  several  minutes,  the  child  may  whoop  half  a  do 
with  the  final  paroxysm  a  mass  of  tenacious  mucus  is  usual 
up.  In  a  young  child  vomiting  is  almost  certain  to  folio 
baa  been  recently  taken,  Epistaxia  sometimes  occurs  w 
every  severe  |>aroxysm,  but  in  most  cases  the  bleeding  is  slij 
a  severe  attack  tlie  child  is  at  times  so  exhausted  as  to  be  bar 
stand.  There  is  profuse  perspiration;  his  mind  is  confused,  a 
he  comfdetely  dazed.  In  infants  the  attack  may  result  in  i 
asphyxia  requiring  artificial  respiration.  Those  oM  enough 
their  sensations  tell  of  a  sense  of  impending  suffocation,  th 
from  which  is  almost  indescribable. 

The  number  of  severe  paroxysms  or  *% inks'*  in  twenty- 


varies,  according  to  the  severity  of  the  case^  from  half  a  di 
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or  fifty.  There  arc  alwa\*w  many  more  of  a  miWcr  form.  ParoxvisiJi* 
are  often  cxeiti'*!  by  eating  or  tlrinking  anything  n»Id,  hy  a  draught  of 
air,  or  by  imitation;  they  are  niuiilly  nu^re  fr^uent  during  the  night 
than  the  day.  and  in  a  v\u»o  room  than  in  the  open  air* 

In  leas  severe  caaeii  no  parosytinin  of  the  grafle  aUive  dfiMTibed  may 
oeenr,  and  no  typiiml  whcmp  nmy  W  hmnl  thrfiiighfint  Uie  attat*k;  hut 
the  paroxysmal  nature  of  the  t^ugh  which  continues  nntil  the  |»Iug  of 
mneui  ia  exjielled,  the  watery  eye**  and  the  vumittng  whieh  foltuwii  a 
paroiyitm.  ittamp  the  driMmtie  as  pertui»ifi.  In  young  infantjt  the  whof>p 
18  frequently  not  mnrk^Ml.  The  child  mmHime*  tHHighii  until  he  U  m* 
phyxiated,  and  yet  no  whi»op  neeuna.  The  parorysm*  are  altio  modifieil 
by  intercurrent  diseaae,  eapeeially  by  attacks  of  pneunionta  or  aeirere 
br(>nehiti»<.  At  KUch  timen  thry  usually  boeonae  lw«a  frifpnnit  and  l%*w 
typit-aU  and  may  Iw  nlmnt  for  s**n('nil  dayiL  rrturiitnt;  an  the  i«tnipltc*a- 
tion  subaidea. 

The  »eat  of  the  irritation  uhiih  pUMiiH,-  :!i,  m  ].^t]  hus  Ium-h  vari* 
oualy  lot*ated  by  different  ol)«ervers.  Hijiiu:  hau  tht*u^'itt  U  to  lie  in  the 
no»e,  other*  in  the  trmhen,  the  bninehi,  or  the  larynx.  It  ia  frry  prol*- 
abh*  that  it  moy  not  alway^i  be  in  the  name  plaec!  and  that  tlie  tnffH:»tiouit 
catarrh,  which  i»  really  the  mont  important  element  in  the  dii^^me,  may 
vary  in  ita  inteuKity  and  location  in  different  eaaea*  The  weight  of  cri- 
denet*  aeemn  to  be  that  in  the  great  majority  of  raJiea  the  wmrce  of  irrita- 
tion h  in  the  larynx  or  trachea,  Fmm  laryngcwtt^^pie  examinationa  made 
during  the  diae&pe.  Von  Flerff  found  the  mucoaa  menibrmne  of  the  larynx 
to  be  tiwoUen  an<l  <*ongt*)it4*d,  and  tM^ratifmatly  the  »mt  of  amall  heinor* 
rbagefi  or  superficial  ulcen.  He  itatea  tliat  the  freqiteney  and  fw'Verity 
of  tlie  pamsiynma  r*im^|K»nded  with  the  degree  of  laryngttifi,  and  be 
fonnd  tlmt  a  part>xy*«m  i^mld  alwaya  \m*  exrilnl  by  irritating  the  mmxiuii 
membrane  l>etw««en  the  arytenoid  rartilagea*  Pnring  a  pamxyam  he 
ohaerfed  that  then*  wan  a  colltx  fiiin  of  mui*ua  im  the  ptidtrriiir  laryng^«al 
wall,  the  remofal  of  which  had  thi*  efferl  of  aborti*fiiitg  llie  paroiyam* 

Kowhach  laade  lifyngiNmiiie  fnamiitalMMia>  with  neipitJff  roaitha  m 
far  aa  the  kfjmx  wia  eoncetned,  but  be  atalea  tbet  a  plug  of  moCTta  coold 
alwaya  be  aeen  in  the  lowt^  trarhea  for  one  or  two  minutee  bi^fore  the 
paroxyam  oerarrfd.  Then*  in  little  doobt  that  thin  cnlhtlHin  <tf  mama 
ti  the  exciting  eaQi«  of  the  paroxysm,  aa  it  ia  a  famili*'^  *^"-i.  ul  f*.  t  that 
Uie  pamxyaoi  eontinuiea  until  thti  i^  diitloiigiMi 

The  Bterage  duraticm  of  the  a|MMinodie  atagi*  in  aboot  one  mjntlu 
It  inereaeea  in  intenaity  for  the  Aral  two  wnrk».  rrmatiif  #iatt4>nary  for 
about  a  week,  and  tlien  gradtially  diiainiahea  in  aeirerity.  The  njune  ami 
duratiiiu  of  thia  tlagv^  ara»  bowrfer,  anbjeet  to  wide  variattonj-.  In  mikl 
it  may  laal  ooly  a  wrek;  in  aeiri^n!  mm^  •^petially  in  tiie  wiJiler 
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season,  it  may  continue  for  three  months,  at  times  almost  subsiding,  bat 
lighting  up  again  with  all  its  previous  severity  with  every  fresh  caUrrbil 
attack.  After  it  has  entirely  ceased  the  whoop  may  return  with  an 
attack  of  bronchitis,  and  continue  for  a  month  or  more.  This  is  not  to 
be  regarded  as  a  true  relapse  of  pertussis.  The  habit  of  the  paToxysinal 
cough  once  established,  it  tends  to  recur,  with  every  slight  bronchitis, 
often  for  months  afterward. 

The  Stage  of  Decline, — Gradtxally  the  severity  of  the  paroi^ysms 
abates,  the  whoop  ceases,  and  the  cough  resembles  more  and  more  that 
of  ordinary  bronchitis.  This  stage  usually  continues  about  three  weeks, 
but  may  be  prolonged  indefinitely  in  the  winter  months. 

Complications..— //eworr^a^^5. — The  hemorrhages  of  pertussis  are 
mechanical,  and  depend  upon  the  intense  venous  congestion  which  ac- 
companies the  paroxysm.  Epistaxis  is  the  most  frequent  variety,  aud 
occurs  in  a  considerable  proportion  of  the  severe  cases,  in  a  few  with 
almost  every  severe  paroxysm,  but  it  is  rarely  severe  enough  to  require 
local  treatment.  Hemorrhages  from  the  mouth  may  have  their  origin 
either  in  the  pharynx  or  the  bronchi,  the  blood  being  brought  up  by 
the  cough;  such  hemorrhages  are  usually  small.  Conjunctival  hemor- 
rhages are  less  frequent,  and  are  usually  slight,  although  we  have  seen 
the  entire  conjunctiva  covered.  In  a  case  under  our  observation  there 
was  bleeding  from  both  ears  with  every  severe  paroxysm  for  more  than 
a  week.  This  child  had  previously  suffered  from  scarlatinal  otitis,  with 
perforation  of  the  drum  membrane.  Small  extravasations  into  the  celln- 
lar  tissue  beneath  the  eyes  are  occasionally  seen,  giving  an  appearance 
somewhat  like  an  ordinary  "black  eye.^^  Intracranial  hemorrhages  are 
not  frequent,  but  many  examples  have  been  recorded,  and  they  may 
be  severe  enough  to  produce  death.  They  are  usually  meningeal,  very 
rarely  cerebral ;  according  to  their  extent  and  location  they  may  produce 
hemiplegia,  monoplegia,  aphasia,  facial  paralysis,  or  disturbances  of 
sight,  hearing,  or  sensation;  in  addition,  there  may  be  convulsions  or 
rigidity,  but  rarely  complete  coma.  The  extravasations  are  sometimes 
small  and  the  symptoms  which  they  produce  may  disappear  at  the  end 
of  a  few  weeks.  More  extensive  hemorrhages  cause  serious  results.  In 
almost  every  instance  these  hemorrhages  have  occurred  as  a  direct  result 
of  the  severe  paroxysms.  Purpura  hemorrhagica  is  occasionally  seen 
as  a  sequel  of  pertussis. 

Respiratory  System, — The  most  serious  complications  of  pertussis  are 
connected  with  the  lungs.  By  far  the  largest  proportion  of  deaths  is 
due  to  pulmonary  complications,  usually  bronchopneumonia.  This  is 
more  frequent  in  winter  and  spring  than  in  the  summer  months,  and  is 
especially  to  be  dreaded  during  infancy.     In  later  childhood  lobar  pueu- 
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9  ocrasinna!!y  8con.  Pru*uiiionia  rurtly  ln'*^iiis  before  the  socond 
week  of  the  rlisense,  and  most  freqm'jitly  tlevdops  at  the  height  or  toward 
the  dose  of  the  spasiiHidie  stai^e.  The  physical  signs  present  no  peculiar- 
ities; the  eim^'h  changes  somewhat  in  (liara<'ter  during  the  pueiimonia, 
and  the  whoop  mny  r»ot  he  liran].  The  pr*>^niosis  of  the  i»unimoiiia  is 
hftd,  berause  of  the  defiiiitatud  tojiditioji  of  the  ehildrrn  ni  tlie  time  of 
iig  oeenrrente.  A  irreat  daiiirtr  iti  from  the  i^Uf>erventii»n  of  ronvulsiotiSp 
this  being  a  freqnent  mode  of  termination.  A.^  there  is  always  consider- 
able emphysema,  the  rapidity  of  breathing  is  frequently  out  of  proportion 
to  the  temperature,  whirli  t»ften  is  only  moderattly  elevated.  If  the  ehild 
escapes  the  dangers  of  the  aente  stage,  death  may  still  oeeur  from  ex- 
haustion, owing  to  the  protracted  course  wdiieh  tlie  disease  frequently 
runs* 

Bronchitis  of  the  hirge  tubes  18  present  in  alinont  all  the  severe  cases, 
and  is  not  of  itself  serious.  Bronchitis  of  the  small  tubes  has  the  same 
dangers  and  the  ^amc  complications  as  lironehopnoumonia. 

Vesicular  emphysema  is  invarialily  present  in  every  ease  of  pertussis 
which  comes  to  autopsy.  A  certain  amount  of  it  certainly  occurs  in 
every  severe  case.  It  is  produced  by  the  fon  ible  cough  of  the  paroxysm. 
In  very  severe  cases  interstitial  emphysema  is  also  found,  Kupture  of 
the  air-blebs  which  form  on  the  surface  of  the  lung  may  lead  to  em- 
physema of  the  cellular  tissue  of  the  mediastinum,  and  the  air  may  find 
its  w^ay  along  the  great  vessels  into  the  neck,  and  fiitnlly  into  the  subcu- 
taneous cellular  tissue  of  the  erjtire  body.  Cases  of  general  subcutaJieous 
emphysema  have  l>een  reported  by  Croker  and  by  Ilodge,  both  of  which 
ended  fatally,  one  in  three  and  one  in  eight  days  from  tlie  beginning  of 
the  emphysema.  In  the  great  nnijority  of  the  cases  vesicular  emphysema 
is  not  permanent. 

Digestive  Sf^stem, — During  the  i^nnnner,  infants  with  pertussis  are 
almost  certain  to  suder  from  diarrhea  ;  it  may  lie  only  an  occasional 
symi>tom,  or  the  attack  may  he  severe  and  prolonged,  resulting  in  lire 
development  of  ileocolitis.  The  intestinal  complications  may  be  almost 
as  serious  in  summer  as  are  those  of  the  respiratory  tract  in  winter* 
Vomiting  is  even  more  frequent  than  diarrhea,  and  while  it  may  be  dis- 
tressing at  any  age,  it  is  especially  m  in  infancy.  So  frequently  does  the 
taking  of  food  excite  vomiting,  that  the  nutrition  of  these  patients  often 
becomes  a  matter  of  the  greatest  ditHculty,  and  in  fact  the  mot^t  serious 
prolilem  in  the  management  of  a  ease,  ^lalnutrition  and  even  marasmus 
may  fol]ow%  or  the  general  resistance  of  the  child  may  become  so  reduced 
by  lack  of  food  thai  he  falls  a  ready  prey  to  pneumonia. 

Nervous  Sifstem,- — There  may  be  convulsions,  coma,  paralysis, 
aphasia,  disturbances  of  sight  or  hearing,  and  iu  rare  cases  even  the 
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sertson,  it  may  eoiiliiiiie  U^r  three  nionths,  ^it  tinios  almost  sul 
lighting  up  again  with  all  its  previous  gcverity  with  every  ^d 
attack.  After  it  lias  fntirt-ly  t-eaHod  the  whoop  may  xera! 
attack  of  brouehitis,  ami  tuutiinie  fr>r  a  month  or  more,  Th 
be  regarded  as  a  true  relapse  nf  pertuss:is.  The  habit  of  the 
couj^h  oiiee  csstablished,  it  ten<ls  to  roe ur.  with  every  slight 
often  for  months  jifterwjjrch 

The  Stuf^e  of  DcrUne.—VivmhiiiWy  the  severity  of  the 
abates,  the  wlioop  ceases,  and  the  cough  resembles  more  mu] 
of  ordinary  bronchitis.  This  stage  usually  continues  about  1 
but  may  be  prolonged  indefirdtely  in  the  winter  mouths.       ■ 

QomylicRtionE,'--! I ftnorrhafjfs'. — The  hemorrhages  of  pe 
mechanieah  ami  depend  upon  the  intense  venous  congestion 
eompanies  the  paroxysm.  Epistaxis  is  the  most  frequent  v 
occurs  in  a  considerable  proportion  of  the  severe  cases,  in 
almost  every  severe  paroxysm,  but  it  is  rarely  severe  enough 
local  treatment.  Hemorrhages  from  the  mouth  may  have  t 
either  in  the  pharynx  or  the  bronchi,  the  blood  being  broi 
the  cough ;  such  hemorrhages  are  usually  snuill.  Conjoneti 
rhages  are  less  frequent,  and  are  usually  slight,  although  wi 
the  entire  conjunctiva  covered.  In  a  case  umler  our  obscrv 
was  bleeding  from  both  ears  with  every  severe  paroxysm  for 
a  week.  This  child  had  previously  sutTcred  from  scarbdinal 
perforation  of  the  drum  membrane.  Small  cjctravasations  ini 
lar  tissue  beneath  the  eyes  ore  occasionally  seen,  giving  an 
somewhat  like  an  ordinary  *'blfnk  eye/^  Intracranial  hemm 
not  frequent,  but  many  examples  have  been  recorded,  and 
be  severe  enough  to  produce  death.  Thoy  are  usually  meni 
rarely  cerebral;  according  to  their  extent  and  location  they  m 
hemiplegia,  monoplegia,  aphasia,  facial  paralysis,  or  distu 
sight,  hearing,  or  sensation;  in  addition,  there  may  be  con 
rigidity,  but  rarely  complete  con^a.  The  extravasations  are 
small  and  the  symptoms  winch  they  produce  may  disappear 
of  a  few  weeks.  More  extensive  hemorrhages  cause  serious  i 
almost  every  instance  these  hemorrhages  have  occurred  as  a  d 
of  the  severe  pjiroxysms.  Purpura  hemurrhagica  is  oci'asi< 
as  a  sequel  of  pertussis.  J 

Eespiraionf  Sifsffm, — The  most  serious  complications  (if  p! 
connected  with  the  lungs.  By  far  the  largest  ]iroiH*rtion  o 
due  to  pulmonary  complications,  usually  bronchopneumonia 
more  frequent  in  winter  and  spring  than  in  the  sunnner  mon 
especially  to  be  dreaded  during  infanry.     In  later  childhood  1 


iie<«k  of  till'  iliinyiM%  iinil  nuwi  frvqut^uUy  develop*^  at  the  height  or  towanl 
the  doee  of  the  HpiutmcHlic  gtaf^*  l*he  phytficul  mg^w  prevent  no  pifculitl^ 
itie«;  the  c^nigh  ihanjrc*^  isomnwhftt  in  cluirwicr  tluriiiir  i\w  ptiftntionk, 
and  the  whiMip  triiiy  not  U*  hcnriK  Thi*  proinuHiiit  of  tht*  pucnttnonia  i« 
bad^  becfluiie  tif  tb«  deltilitatml  mudtticm  nf  Ui€  ehildrvii  at  the  time  of 
itn  meiirreiu^,  iV  f^reat  daii^iT  i*  from  the  fHiKrvrntion  of  n>in uktutiftt 
tills  b«itnf^  a  frt'<iti*»iit  loude  uf  terminal  ion,  A«  tfivrc  in  nlwaytt  ruiMiider* 
able  emphyirema,  thii  rapidity  of  bnmlhing  U  fpequtuily  out  of  pToporlioa 
to  thi>  temperature,  which  often  is  only  moderately  elevated*  If  the  child 
ficafM^  the  dangers  of  the  acute  Btag^  deatii  may  itill  occur  fnmi  e%* 
hauatioo,  owing  to  Uie  protimcted  murm  which  ilic  diaoiao  frrqutmtly 
ntni. 

Bronchitia  of  the  large  tulica  i»  jireapnt  in  almost  all  the  wfwere 
and  IS  not  of  itaelf  nerioua*  Hronehitif  of  the  gmall  ttitica  haj  the 
dangeni  ami  tho  isamo  compliiiati«in«  a#  hront'hopneunumta. 

Vciticular  emphyfit^riia  xm  iuvariahly  present  in  every  eaut*  of  prtuayst 
whieb  cornea  to  autu|)ey.  A  certain  amount  of  it  cert^oly  oecura  in 
i»very  aevere  cmp.  It  if  prcHlutTd  hy  the  forinhle  cough  uf  the  paroiynn. 
In  very  mrere  caaca  inter»titial  emphywnia  iu  alw  founiL  Hupttiiv  of 
tbe  air*bleU  which  form  on  the  nurfaA^  of  the  lung  may  lead  Id  ofh 
pfayaema  of  tlie  oetlular  tisatie  of  the  rae^liaiitinum^  and  tlie  air  may  find 
jta  way  along  the  great  vf^vi^U  into  tiie  neck,  aJxl  finally  into  the  attbctK 
tjinMiaa  oellular  tioaiue  of  the  entin?  body.  (.'a«ieii  of  general  iubctiUOMOna 
emphya^aa  have  been  reported  by  Crokrr  and  by  Uodge^  both  of  which 
ended  fatally,  one  in  thn^  and  one  in  eight  dayn  from  the  beginoiny  of 
the  eniphyi«4*ma.  In  the  i^reat  majority  of  the  i-a^ea  Teatcular  emphriteim 
in  not  permanent 

M*re  and  prolonivd^  r*   i   r    ^^  in  the 
itiMmal  •  >  lie  almmt 

■e  of  the  :  ,  ..,  .  :_  t  in  winter. 
Vooiiting  ii  even  more  frequent  than  diarrhea^  and  while  it  may  be  dii^^ 
Inwitng  at  any  agi%  it  i«  fTit|)r4*ially  m  in  infant^.  So  frri|urntly  doea  the 
laUog  of  food  exdte  i-omititig,  that  the  nutrition  of  ttittfe  petiettla  ofteft 
lieaHDea  a  matter  of  tbe  gn«ateat  diflietilty»  aj)d  tn  faiH  the 
pfobkisi  in  tlio  ntanagement  itf  a  eaae.  Halnutrition  and  ev^en 
may  tMcm^  or  the  general  raaitftaiiee  of  the  child  may  become  ao  fodaeed 
by  lack  of  fiMxl  tttal  Km*  falls  a  reaily  prey  to  pneumonia. 

Jtmitpm   %jeI#ni. — ^lliere    may    be  co«iraU«ia»   coma,    paialyiia, 
of  aigbt  or  ihaariag,  aod  io  ram  caaea  eteii  Iba 


abmai^t  ix^rtam  to  Kulfer  fr 
aymptom*  or  the  attack  niii 
devdopmenl  of  Uwieciltt- 
ai  aerioui  in  aiammer  *i^  »: 
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per  cent,  although  it  diminishes  rapidly  after  this  time.  In  foundling 
asylums  and  hospitals  for  infants  it  is  to  be  ranked  among  the  moct 
fatal  diseases,  and  in  some  epidemics  the  mortality  in  such  institutions 
is  as  high  as  fifty  per  cent. 

Fully  two-thirds  of  the  deaths  during  whooping-cough  are  from 
bronchopneumonia;  the  next  most  frequent  cause  is  diarrheal  diseases. 
Convulsions  may  be  the  mode  of  death  in  either  of  the  above  condition*, 
or  may  occur  apart  from  them.  During  the  first  year,  death  often  results 
from  marasmus,  the  child  having  been  reduced  by  the  prolonged  disefl««. 
Occasionally  death  is  due  to  asphyxia  following  a  severe  paroxysm,  to 
intracranial  hemorrhage,  or  to  general  emphysema. 

As  a  predisposing  cause  of  generalized  tuberculosis,  pertussis  is  sec- 
ond only  to  measles.  In  both  diseases  tuberculosis  develops  in  much  the 
same  way  and  from  practically  the  same  causes. 

Prophylaxis. — Pertussis  is  a  contagious  disease,  and  a  child  suffering 
from  it  should  be  isolated  from  other  children  whenever  this  is  possible. 
Children  with  pertussis  should  never  be  allowed  to  attend  school,  and 
needless  exposure  should  always  be  avoided. 

Young  infants,  delicate  children,  and  those  with  a  predisposition  to 
tuberculosis,  should  be  most  carefully  protected  against  exposure,  since 
it  is  in  them  chiefly  that  the  disease  is  likely  to  be  serious.  As  it  is 
from  the  patient  that  the  disease  is  nearly  always  contracted,  there 
does  not  exist  the  same  necessity  for  the  careful  disinfection  of  apart- 
ments as  after  other  contagious  diseases.  In  institutions,  however, 
this  should  always  be  practiced,  and  in  private  houses  if  the  room  is 
subsequently  to  be  occupied  by  an  infant.  The  prophylactic  use  of 
vaccines  is  referred  to  under  Treatment. 

It  is  as  undesirable  as  it  is  impossible  to  confine  a  child  with  per- 
tussis to  a  single  room  during  the  attack;  all  those  persons  for  whom 
exposure  would  be  dangerous  should  therefore  be  sent  away  from  the 
house.  Quarantine  should  continue  for  at  least  six  weeks,  or  until  the 
spasmodic  stage  is  over. 

Treatment — We  have  as  yet  no  specific  remedy  for  pertussis.  The 
important  thing  in  most  cases  is  the  hygiene  or  general  management  of 
the  case;  fully  half  of  the  cases  seen  in  practice  require  nothing  more. 
Much  harm  is  done  by  indiscriminate  drug  giving. 

General  Measures, — Fresh  air  is  important  throughout  the  attack. 
It  is  almost  invariable  that  the  paroxysms  are  fewer  while  patients  are 
out  of  doors,  and  more  frequent  when  they  are  in  close  rooms.  Older 
children  with  pertussis  may  go  out  even  in  winter  except  on  stormy,  raw, 
or  windy  days.  With  infants  and  delicate  children,  however,  the  outdoor 
treatment  in  cold  weather  so  enthusiastically  advocated  by  some  writers 
should  be  used  with  the  greatest  caution.     It  should  not  be  permitte«l 
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ancl  course  can  not  be  c!wingiii*hfil  from  p<^rtu*»is,  but  which  maj  be 
nHHiguhiHl  by  an  examinaticm  of  the  hlood  and  sputum  (vi«i»?  Influenza). 

In  early  infancy  any  cougli  may  have  more  or  Itsm  of  a  upafimodic 
chararter,  an<l  ti  fairly  typittil  nhooii  if*  often  heard  in  the  course  of  an 
ordinary  bronthitin.  We  have  iseveral  iiine«  fii'cu  atiortive  or  vi*ry  »hcirt 
attacks  in  one  member  of  a  family  of  ihildn^n,  th^  otht*r#  liavinf(  the  dia- 
eauc  in  a  typiial  form.  Occurring  by  themaelvea  nueh  tmsei  can  not  bet 
recH)gni36ed. 

Irritation  of  tlie  pnenmogaKtric  or  recurrent  laryngeal  nerve  from 
tuberculous  tracheal  or  itrontliinl  lymph  nixlrK,  or  frnm  a  for»n|*ri  bcKiy 
in  tho  air  paaaagest,  may  give  riite  to  a  f^pajtmiNlic  mu^h.  which  in  certain 
cases  may  lie  indict  in  jnii.*4hahle  fnnn  p»^rtu)ijtii«*  Th«^  pr«lfmg%*d  duratiun 
of  the  ^ymptomn  in  fMimelimt**!  the  only  diagn<M«tic  |Miint;  but  the  [lar- 
ojcynnidi  are  ui^uaUy  not  no  severe  as  in  true  iK*rtu<i^U,  and  tiie  coune  b 
generally  less  typtcuL 

Tbc  bhMiil  etamitmtion  ia  of  much  asKitftam^  in  diaguiMcitc.  Tlie 
leuctK'ytonij*  a^'ompanying  pertu**i>i  far  ctihhxI)*  that  of  any  »*tber  afebrile 
diiktiaae  of  the  respiratory  traci-  It  appearii  in  the  early  part  of  the  con* 
vulsive  stage,  and  dij>ap[K^rs  slowly  with  improvemi^nt  The  total 
ciHtnt  is  UKually  bfttweim  ITi/iOO  and  30,i»0i\  although  it  may  reach 
."lO^lM^O,  There  ia  a  great  ini reai^  in  the  lymphocytes  at  the  eip«'n«e  of 
the  polymorphonuclear  neutrophiIe#,  I'he  lymphocytea  may  fonn  W 
to  AO  fK'r  <^>nt  of  the  total  leU(HH^ytt!ii.  The  lem^irytoiiiji  in  little  infltmicfil 
by  compliciitions,  and  even  durini^  brourhopneumonia  the  lyinphocrlea 
may  continue  to  be  in  excess. 

ProgBOiia. — The  moj^t  imporiani  Ln  '»♦•  prognosis  of  the  di*- 

iaae  is  tho  age  of  the  [latienL     After  t  ta  y«nsr  it  i»  indetnl  rare 

that  either  a  fatal  result  or  seriocia  oooiplicaUons  are  mm;  but  durinf  ] 
infancy,  and  imrticutarly  dariiif  the  ftrat  yesTt  tht*re  are  few  diaiiaai 
more  to  be  dr««ded«  This  ia  QspveiaUy  tme  00  aDcotuit  of  tlio  coiin«elioii 
of  whooping-cough  with  th«  three  most  fatal  ronditiitQa  of  infancy 
— Iironrhoptitniiionia,  diarrheal  distsisi%  and  connilcioiuL  Fully  two- 
thiols  of  the  deatha  fmm  whooping-etmigh  uccitr  during  tli«  (lf«l  yvar  of 
life*  'I*he  profnoaia  ia  rerj  miieh  woraa  in  infantji  under  three  months 
than  in  thnae  whii  are  oldisr  and  mnaequifutiy  have  mofe  retistanctt.  It 
lit  U*tter  in  the  cammer  than  in  the  winter,  liecaose  bniiicliopiMpitnNiiiia 
is  then  leas  frequent.  It  ia  particularly  bad  in  delicate  infanta*  bi  thoK ' 
who  are  rachitie,  in  those  who  are  prone  to  allarka  of  brmichitta^  ia 
thoae  who  havo  aaffersd  pcf  Tioualy  f rooi  ponmoiBia,  and  in  thoae  with 
a  ikitiiig  teodeoey  to  tnbenfulouu 

The  eiaci  nortality  of  whooping-cough  it  is  diflWuU  ta  slate  In  ll| 
on*a.    IHiring  the  firvt  year  of  life  it  ia  pmhably  not  far  f mm  twenty*flw  ^ 
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pur  oc'ot,  although  it  diminishes  rapidly  after  this  ti 
asylums  and  hospitids  for  xjifanis  it  is  to  be  ranked  amo 
fatal  diseases,  and  in  mme  epidemics  the  mortality  in  m^ 
is  as  high  as  fifty  per  cent. 

Fully  two-thirds  of  the  deaths  during  whooping-cou/ 
bronchopjieomtmia;  llie  next  most  frequent  eause  is  diairl 
(Viiivulsions  may  he  the  mode  of  deatli  in  eitlier  of  tlie  abo\ 
or  may  oceur  apart  from  them.  During  the  first  year,  death 
from  marosrans,  the  child  hnviiig  been  reduced  by  the  prolo 
Occasionally  deatli  18  ilue  to  asphyxia  following  a  severe 
intracranial  hemorrhage,  or  ti>  general  emphysema.  ■ 

As  a  predisposing  cause  of  generalized  tuberculosis,  per 
nnd  oidy  to  measles.  In  both  diseases  tuberculosis  develops 
same  way  and  from  practically  the  same  eausee.  1 

Prophylaxis. — Pertussis  is  a  contagious  disease,  and  a  ef 
from  it  sliouhl  be  isolated  from  other  children  whenever  thi 
rhildren  with  pertussis  should  never  be  allowed  to  attcm! 
needless  exposure  should  always  be  avoided. 

Young  infants,  delicate  children,  aud  those  with  a  pr^ 
tuberculosis,  should  l>e  most  carefully  protected  against  a 
it  is  in  them  chiefly  that  the  disease  is  likely  to  be  serioi 
from  the  patient  that  the  disease  is  nearly  always  eont] 
does  not  exist  the  same  necessity  for  the  careful  disinfeeti 
ments  as  after  otlier  contagious  diseases.  In  institutio; 
this  should  always  be  practiced^  and  in  private  houses  if 
subsequently  to  be  occupied  by  an  infant.  The  prophyl 
vaccines  is  referred  to  under  Treatment. 

It  is  as  undesirable  as  it  is  impossible  to  confine  a  chi 
tussis  to  a  single  room  during  the  attack ;  all  those  persor 
exposure  wmdd  be  dangerous  sltnuld  therefore  be  sent  aw 
house.  Quarantine  should  continue  for  at  least  six  week^ 
spasmodic  stage  is  over.  ^ 

Treatment — We  have  as  yet  no  specific  remedy  for  per 
important  thing  in  most  cases  is  the  hygiene  or  general  ma 
the  case;  fully  half  of  the  cases  seen  in  practice  require  nc 
Much  harm  is  done  by  indiscriminate  drug  giving. 

General  Measures, — Fresh  air  is  important  throughout 
It  is  almost  invariable  that  ilu}  paroxysms  are  fewer  wliile 
out  of  doors,  and  more  frequent  when  they  are  in  close  ro 
children  with  pertussis  may  go  out  even  in  winter  except  on  i 
or  windy  days.  With  infants  and  delicate  children,  how^ever, 
treatment  in  cold  weather  so  enthusiastically  advocated  by  £ 
should  be  used  with  the  greatest  caution.     It  should  not  b 
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if  the  patient  haR  even  thr  uliglitetft  aitinuut  of  bitmehTtii^.  t>tir  expcri- 
rtii^e  h  tiiai  during  tin*  winter  in  a  elifnate  like  tluit  of  New  York  or 
New  England,  the  v\nh»  of  patientii  jut^t  referred  to  are  tietter  off  indoors, 
taking  their  Airing  in  their  rcHinis.  In  wami  weather  or  in  a  mild 
clinmte  all  thihlren  Khould  be  kejit  in  the  ojK»n  air  ns  mueh  a«i  pcMsible* 

A  change  of  climate  i»  desirable  when  the  cough  k  unduly  prolong(»il, 

al«wi  for  f  lei  irate  ehildrt*n  in  winter,     A  wami  plact?  at  the  iieashore  i& 

one  which  is  most  likely  to  he  benrficiaU    The  imprtivement  following  a 

m  voyagi?  i«  often  very  marked^  aurpftaaing  even  a  residence  at  the  let* 

^thore. 

The  rooma  occupied  by  children  suffering  from  pcrtuania  ahould  iie 
frequently  changed^  thoroughly  aired  and  cleaned.  A  change  of  rooma^ 
4  lothing^  bedding,  etc.,  gomctimr*!!  exerta  a  markin]  influem^  on  the  counM* 
of  very  prolongiJ  attacki^,  the  inference  bt^ing  that  i^cmtinued  re-*nfection 
kea  place.    Such  a  rhangi^  «ho«ld  Ik*  made  twux*  a  week,  ajid  it  is  of 

rial  importance  in  bospitab,  where  many  children  quarantined  in  a 
lingle  ward  neem  to  csoogh  interminably. 

Carclul  feeiling  and  attention  to  the  bowrin  are  mattefi  of  tlie 
greate»it  imfioHance;  with  infante  parti(ularly,  chronic  indigestion  and 
ahdomiiml  dintcntion  have  a  verj^  markiHl  eff^it  in  incn*ai*»ng  the  fre- 
quency  of  the  paroxyenia.  The  alMlominal  Ktipiiort  fixmif*bed  by  a  an  ugly 
fitting  band,  addii  matcrialty  io  tht'  ttimfort  of  the  patient  in  a  aevrn! 
attack.  iWdiiig  i^  dilTlcuU  e»im^  vomiting  occura  ao  eaatly.  In  moat 
it  ia  neceitaary  to  repeat  the  meal  in  a  abort  timi%  if  the  limt  one 
kati  been  vomited,    Hiildren  over  two  years  old  ihould  in  all  auch  caaea 

kt*{»t  Iargi*ly  upon  a  fluid  diet ;  the  meals  idiould  W  amailer  and  more 
friHjuent  than  in  health.  Fur  infanta,  milk  ahonid  be  modified  according 
to  the  childa  digestive  aymptoma.  Any  medicatjoo  whiA  ffanaea  dia- 
turliancT  of  the  atoniach  should  he  omitttM}. 

Local  appliraihn$  to  the  rhinopbarynx  or  to  the  lanmx  by  moaoa  of 

Pa  ir  awab  bava  been  advinrnt^d  by  many.    Wa  faafi  saver  aMm  Ilia 

W  i:  retulta  daimed,  and  beltere  tbem  to  Im  axaggaialad.    The 

application  of  cocain  to  the  larynx  ahould  luidar  no  ciiaunftanon  ba  am- 

ployed  in  young  diilflren. 

Inhabitiona  are  of  murb  more  valu&  Tbey  arv  iiai»ftil  to  modify  the 
i^tarrh  by  allaying  irritation,  facilitating  the  expnbdon  of  the 
fid  pcMiiihly  a«  anUai^csa.  Tlioae  moat  employed  are  eraotote  and 
lene.  In  our  cxpemnce  cmiaiite  ia  tba  bo^  THim!  sabalaaiM  may  ba 
naed  upon  cotton  in  a  mpirator,  or  vaporised  over  an  ak^bol  lamp.    The 

ibility  of  ah^orptioii  aluMild  not  be  tatgatteu^  and  the  urine  ilioaU  be 
ilrbevL  When  tiie  |«ifiixy«na  are  freqiienl  afid  of  gfiait  M'lerity^  cbbiro- 
form  may  be  need  to  werd  off  eonvnbiiocit  or  prevenl  ilanfemua  aa|»hyaia. 
In  auch  cumlitiona  0*Dvyer  naed  inlabatioii  with  atrtktng  benefiL    The 
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tube  entirely  overcomes  the  glottic  spasm  which  is  the  chief  cau*e  of 
suffering  and  danger. 

Internal  Medication, — Of  the  innumerable  drugs  which  have  been 
recommended  for  this  disease,  there  are  two  which  possess  undoubted 
advantages  over  all  others,  viz.,  belladonna  and  antipyrin.  In  giving 
belladonna  it  is  important  to  begin  with  a  small  dose  and  cautiously  in- 
crease both  its  frequency  and  size.  To  an  infant  two  years  old,  one- 
fourth  of  a  minim  of  the  fluid  extract  may  be  given  every  four  hours  as 
an  initial  dose,  gradually  increasing  to  every  two  hours ;  if  atropin  is 
used,  gr.  1-800  may  be  given  in  the  same  way.  Although  belladonna 
usually  has  a  decided  influence  in  reducing  both  the  frequency  and  the 
severity  of  the  paroxysms,  it  causes  many  impleasant  symptoms,  and  it£ 
effects  must  be  closely  watched. 

Antipyrin  has  been  in  our  experience  more  generally  useful  than 
any  other  single  drug.  It  may  be  given  with  safety,  even  to  young  in- 
fants, in  considerably  larger  doses  than  are  ordinarily  employed.  For  a 
child  six  months  old  the  initial  dose  may  be  one  grain  every  three  hours; 
later  this  may  be  given  every  two  hours.  For  a  child  two  years  old  the 
initial  dose  may  be  two  grains  repeated  every  four  to  six  hours,  gradually 
increasing  up  to  two  grains  every  two  hours.  Should  pneumonia  develop, 
the  antipyrin  should  be  discontinued.  A  combination  of  the  bromid  of 
sodium  with  antipyrin  is  often  better  than  the  latter  given  alone. 

Nearly  all  drugs  which  allay  nervous  irritability  have  a  certain 
amount  of  eilcet  in  controlling  the  paroxysms  of  pertussis;  codein, 
chloral,  and  trioiial  are  useful  where  the  night  attacks  are  so  severe  as  to 
prevent  sleep.  We  do  not  believe  that  any  form  of  internal  medication 
or  local  treatment  shortens  pertussis;  but,  inasmuch  as  the  disease  is 
self-limited,  great  benefit  to  the  patient  results  from  the  reduction  of  the 
number  and  the  diminution  of  the  severity  of  the  paroxysms. 

Vaccines  have  been  much  employed  in  the  treatment  of  pertussis  dur- 
ing recent  years  with  exceedingly  variable  results.  Vaccines  made  from 
stock  cultures  of  the  Bordet-Gengou  bacillus  have  been  most  widely 
used.  Several  facts  militate  against  success  by  this  treatment:  first, 
our  uncertainty  regarding  the  bacterial  cause.  While  the  Bordet-Gen- 
gou bacillus  has  been  altogether  most  frequently  found,  a  paroxysmal 
cough  which  clinically  is  indistinguishable  from  pertussis  may  be  asso- 
ciated with  the  different  forms  of  so-called  hemoglobinophilic  bacteria. 
In  the  second  place  there  are  apparently  several  distinct  strains  of  the 
Bordet  bacillus.  The  evidence  as  to  curative  value  of  vaccines  is  as  yet 
inconclusive.  There  is  somewhat  more  evidence  that  they  are  useful  as 
a  means  of  proi)hylaxis;  but  this  point  is  by  no  means  establishe<l.  How- 
ever, inasmuch  as  they  are  harmless  the  use  of  vaccines  is  advisable  as 
a  preventive  measure  in  the  case  of  young  infants  exposed.    The  question 
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of  therapeutic  doMt^^  i»  still  unwttleil;  from  25  to  100  millions,  a<Ht>r(l- 
ing  to  the  af(e  of  tlie  child,  rep(»ated  every  two  to  four  dayj*  in  at  present 
to  be  advifted.  For  prophylaxis  full  doses  are  also  nee<Ied ;  they  should  be 
repeat<»d  for  thn»e  or  four  doses  at  intervals  of  five  or  six  days. 

In  establishing  the  value  of  any  niethinl  of  treatment,  it  should  be  re- 
memlx'red  that  the  numl)er  of  caw^s  in  which  the  durntioii  of  the  disease 
18  short  is  quite  large,  and  also  that  almost  any  method  of  treatment  if 
employed  after  the  attack  has  reached  its  height  will  l»e  thought  Iw^neficial, 
as  the  natural  tendency  in  then  to  improve.  The  vnlue  of  any  particular 
line  of  treatment  is  to  lie  judged  in  a  given  case  only  by  its  effi'ct  in 
reducing  the  numl)er  and  severity  of  the  paroxysms.  This  ought  to  be 
evident  in  the  case  of  drugs  or  vac<'ini^  within  a  few  days,  and  can  only 
be  determined  by  keeping  a  careful  record  of  the  numl)er  of  st»vere 
paroxysms  day  and  night. 

In  a  mild  case,  when  the  numl)er  of  paroxysms  does  not  exceed!  eight 
or  ten  during  the  day,  when  then*  is  no  vomiting  and  the  general  health 
IP  not  afTcH'ted,  it  is  not  usually  advisable  to  continue  the  administra- 
tion of  any  drug  throughout  the  dis(>ase.  A  single  dose  of  antipyrin 
or  co<lein  at  night  may  \h*  all  that  is  ne<'essary.  All  cns4>s  in  infants 
must  Ih»  watched  with  great  care  and  the  parents  wariuMl  of  the  j^kssible 
dangers  which  may  su|H»rvpnt*  suddmly.  evm  in  the  course  of  mild 
attacks.  For  S4»vere  case's  antipyrin  sh^Mild  Im»  given  to  diminish  the 
frequency  and  the  S4ncrity  of  the  ]>an)xysms,  and  inhalations  of  creosote 
use<l  if  much  catarrh  is  pn^si'iit.  .Ml  the  fresh  air  jiossible  should  1h» 
allowed,  but  without  exercise.  For  older  children  the  same  plan  of  treat- 
ment may  Ix^  followe<l,  or  quinin  or  l>ellafIonna  may  lie  substitutetl  for  the 
antipyrin. 

As  th<»s<»  drugs  are  given  wdely  for  the  purp(»s4>  of  diminishing  the 
fn»quency  and  s^'verity  of  the  pamxysms,  their  ctintiinioiis  uh»  sIiouM 
lie  dcferriMl  until  the  symptoms  are  sutVuiently  s«»vere  to  greatly  di>turb 
the  child,  the  iM'neflt  at  this  |ieri«H]  U^ing  ni«»re  striking  than  if  they  are 
lN*gun  early  and  us4*«l  4-ontinuously. 


CHAPTER  VIT 

MVMPS 

{Epidt  mic  ParotitiM) 

MrMi»s  is  a  <*t>ntagious  disi»as#»  rharaeteriz^Hl  l»v  sweHinsr  of  the  par- 
otid, and  siimetimis  of  thi»  otlier  salivary  L'laiMN.  MJth  ti»n<<titutional 
symptoms  whirh  are  usually  mild.      I^ith  M>vi>n*  iom|»lii-ations  and  a 
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fatal  termination  are  extremely  infrequent..  The  disease  is  not  a  very 
common  one,  and  general  epidemics  are  not  common. 

Pathology  and  Lesions. — The  contagious  character,  regular  incubt- 
tion  period  and  typical  course,  stamp  the  disease  as  a  general  one  due  to  & 
specific  organism,  but  this  has  not  been  definitely  determined.  Unques- 
tionably the  virus  is  present  in  the  saliva  of  affected  persons  and  in  all 
probability  the  poison  is  eliminated  by  Steno's  duct.  By  inoculating  the 
saliva  from  patients  with  mumps  into  the  parotid  gland  of  cats,  WoU- 
stein  has  reproduced  a  similar  disease  in  these  animals  with  typicil 
symptoms  and  transferred  this  again  to  other  animals  with  the  produc- 
tion of  the  same  symptoms.  It  has  long  been  a  popular  tradition  tint 
domestic  cats  were  occasionally  the  subjects  of  mumps. 

The  precise  nature  of  the  changes  in  the  gland  is  still  a  matter  of 
dispute,  as  opportunities  for  pathological  examination  are  very  rare. 
From  existing  evidence  it  would  appear  that  the  gland  substance  is  first 
involved,  and  afterward  the  surrounding  connective  tissue.  The  gland 
is  the  seat  of  an  intense  hyperemia  and  edema;  the  walls  of  the  salivaiy 
ducts  are  swollen,  and  the  ducts  are  obstructed.  While  the  primary  dis- 
ease does  not  tend  to  excite  suppuration,  pyogenic  germs  may  occasioDally 
gain  entrance  and  an  abscess  form ;  but  this  is  to  be  regarded  as  a  rare 
accidental  infection. 

In  the  great  proportion  of  cases  the  parotids  alone  are  affected,  al- 
though the  same  changes  are  occasionally  found  in  the  other  salivary 
glands.  There  are  no  other  essential  lesions  of  the  disease,  those  which 
are  found  depending  upon  complications. 

Etiology. — Mumps  is  spread  by  contagion,  close  contact  being  usually 
required  to  communicate  the  disease,  although  it  is  known  to  have  been 
carried  by  a  third  person  and  even  by  clothing.  The  susceptibility  of 
children  to  the  poison  of  mumps  is  much  less  than  is  the  case  with  the 
other  contagious  diseases,  so  that  only  a  small  number  of  those  who  are 
exposed  take  the  disease.  The  greatest  predisposition  is  between  the 
fourth  and  fourteenth  years.  Infants  are  rarely  affected,  although  a 
case  in  a  child  three  weeks  old  is  vouched  for  by  so  good  an  observer  as 
Demme. 

Mumps  is  contagious  from  the  beginning  of  the  symptoms.  Two 
cases  have  come  under  our  notice  in  which  the  disease  was  communicated 
before  any  swelling  was  seen.  It  is  impossible  to  fix  with  certainty  the 
duration  of  the  infective  period.  The  disease  is  undoubtedly  conmiuni- 
cable  for  a  few  days  after  the  swelling  has  subsided;  and  for  safety  a 
case  should  be  isolated  for  three  weeks  from  the  beginning  of  symptoms, 
or  one  week  after  the  swelling  has  disappeared. 

Incubation. — In  forty-eight  collected  cases  in  which  the  incuba- 
tion was  definitely  determined,  it  varied  between  three  and  twenty-five 
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aSm^nwStnSSiihnn  fnuHivn  day**  in  only  four  ca**e«,  anSin  twenty*§it 
*if  ill*?  ffirtynnght  vns^^n  it  wim  WtwtHHi  6**\vnttH*n  unci  twinity  lUy*.  tn 
three  cafes  of  our  own  id  which  it  could  he  definttely  fixed*  the  inrnhAtton 
Wiin  itimfetMi  diiVM  in  one  vhm'  mihI  tw*'n ty  day**  in  twn  rnm^n.  Tin*  avrrtgo 
pericNl  of  inc'uhation,  then,  niay  be  gtat«^<l  to  lie  fmm  seventeen  to  twenty 
days. 

Symptomt. —  In  the  mitiler  ratten  the  )(H*al  .•^yiiqitotn^  are  the  fiivi  to 
attra<  t  attention ;  in  thom?  whirh  are  more  ievcre  there  are  fn*<jurntly 
prtxlmmal  nym^itotnK  of  fmm  twelve  to  forty-eight  hour*'  dumtion — 
anorexia,  hi^adac he»  vomitinj^.  patna  in  the  hark  and  limbf,  and  fever. 
SoVtmaim  han  n?[Mtrt#*fl  a  tmi*e  ufdiere<l  in  by  nnivuUioQft.  The  initial 
temperature  in  a  mild  attack  ta  100"*  to  101*  F. ;  in  a  aeTere  one,  from 
10$**  to  104**  F. 

Of  the  liH'al  Mym{>tomji,  the  pain  uaually  preoedat  tha  awelltng;  tl  ta 
iiirrea^d  by  movement  of  the  jaws,  by  preaaure^  and  sometimea  by  the 
|>rc'jM*n<'e  c»f  aeid  nulistam^ca  in  the  niciuth.  It  la  uaually  referretl  to  the 
pcNiterior  part  of  the  jaw  jui^t  Iwlow  the  ear*  The  awelliog  may  begin 
atmultaneouttly  in  both  jiarotida,  but  more  frequently  one  aide  ta  invoked 
a  day  or  two  in  advance  of  the  other*  It  Ui^ualiy  rearht^  ita  maximum  on 
the  third  day,  reniain«  §tatiouary  for  two  or  three  daya^  and  then  sub- 
aidea  gradually,  Tlic  degnn;  of  »welUng  variea  with  the  aevcrity  of  the 
attack.  When  it  ia  marked,  the  patient  may  be  so  changed  in  appear- 
ance aa  ecarcely  to  be  recognisable.  The  rwelling  fiila  the  lateral  region 
of  tlie  net*k  between  the  jaw  and  the  atemomaatoiil  muacle  and  extenda 
forward  upon  the  face  to  the  zyppmatif  arch,  ao  that  the  center  of 
llie  tumor  ia  uaually  the  lobe  of  the  ear.  The  other  aalivary  gianda 
may  awell  itimultttueiiuidy  with  the  [iar«»ttda,  or  aeveral  dai^  later.  et«M 
after  the  parotid  tumor  hai*  dii«app(«artHL  ()cK^a«ionally  awelling  of  tba 
»ubmaiillary  or  tlie  Kuhltngiml  glandi^  ofturu  before  that  of  the  part»tid, 
and  in  rare  inatanct«a  th4•^e  may  be  the  only  g)andj«  affected. 

Aa  a  rule,  the  parotid  of  each  aide  ia  involved.  Of  tBt  caaca  bolli 
aidea  were  affec*ted  in  215.  When  one  nide  alone  ta  involvvtl^  >t  ii  the 
left  a  little  nurre  frequently  than  the  right.  The  interval  betwosi  flw 
■palling  of  tlie  two  aidea  may  be  a  week»  or  even  five  or  aix  wmka^  but 
iaiiaHy  it  ia  only  two  or  three  daya. 

The  aaltvary  an*rrtion  ia  ustially  very  much  diminiahed^  and  the  dij 
montli  miiaea  groat  diaonufart  Exceptionally,  diitr«wing  aalivatia& 
oceiifa»  the  aeeretion  amounting  to  aix  or  eight  ouncea  daily. 

AHhnngh  an  •  rule  thi*  patient  i^  not  aerionsly  ill,  mnnpa  nay  in 
ram  caaaa  prmlune  moat  atanning  and  enm  dangeroita  ajBiptoma.  Tha 
temperature  may  for  several  dayd  reach  VH''  F,  or  more,  deglutition  may 
be  rxtn^mely  di^ult,  preaaun*  on  the  jugular  veina  may  Imd  tn  venaua 
hyperemia  of  the  brain,  etnaing  headache  and  aumetiiiiea  delirium ;  than 
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is  sometimes  great  prostration  and  the  symptoms  of  the  typhoid  condi- 
tion. These  severe  attacks  are  nearly  always  in  patients  over  twehe 
years  old. 

The  constitutional  symptoms  of  mumps  usually  last  from  three  to 
five  days;  the  swelling  continues  on  an  average  about  a  week.  If  the 
case  has  been  a  severe  one,  slight  swelling  may  continue  for  two  week? 
or  even  longer.  Eelapses,  in  which  the  opposite  side  from  the  one  first 
affected  is  involved,  are  quite  frequent,  occurring  in  about  ten  per  cent 
of  the  cases. 

The  blood  findings  in  mumps  are  quite  characteristic.  The  toUl 
leucocytes  vary  considerably ;  they  may  be  normal  or  there  may  be  a  leu- 
copenia  throughout  the  disease.  Thg!!^  ^°  "  nnnsfflnf,  reduction  in  tbe_ 
polymorplionuclears  and  an  actual  and  rnlative  increase  in  the  lympho- 
cytes. 

Complications  and  Sequelae. — In  childhood  the  complications  are  few 
and  usually  unimportant ;  but  in  adolescence  they  are  occasionally  seri- 
ous. Orchitis  is  exceedingly  rare  in  childhood;  of  230  cases  observed 
by  Eilliet  and  Barthez,  this  was  seen  in  but  ten,  and  only  three  of  these 
cases  were  in  children  under  fifteen  years,  and  no  ease  in  one  under 
twelve  years  old.  \Vhen  orchitis  occurs  it  is  generally  toward  the  end 
of  the  second  or  the  beginning  of  the  third  week;  it  is  usually  marked 
by  an  accession  of  fever,  sometimes  by  a  chill;  if  severe,  nervous  sjrmp- 
toms  may  be  present.  The  body  of  the  testicle  and  not  thie  epididymis 
is  generally  affected.  The  acute  symptoms  continue  for  three  or  four 
days,  and  the  entire  duration  of  the  attack  is  about  a  week ;  although  the 
testicle  is  often  enlarged  for  some  time  afterward,  and  atrophy  of  the 
organ  may  follow.  When  orchitis  is  double,  sterility  may  be  the  con- 
sequence. 

In  females,  congestion  and  swelling  of  the  breasts,  ovaries,  or  labia 
raajora  may  occur;  and,  although  these  comi)lications  are  all  very  rare, 
most  of  them  have  been  observed  even  in  young  children.  The  inter- 
relation between  the  parotids  and  the  sexual  glands  has  not  yet  received 
a  satisfactory  explanation. 

Nephritis  has  in  a  few  instances  followed  mumps,  sometimes  coming 
on  as  late  as  four  or  five  weeks  after  the  attack.  Single  cases  have  been 
reported  by  Croner,  Isham,  Henoch,  and  others.  Nervous  sequelae  are 
more  frequent,  but  even  these  are  rare.  We  have  seen  multiple  neuritis 
in  a  boy  of  twelve  which  developed  two  weeks  after  a  severe  attack  of 
mumps.  The  paralysis  was  general,  lasted  for  six  weeks,  and  was  fol- 
lowed by  complete  recovery.  Jaffrey  has  reported  a  similar  case.  Facial 
j)aralysis  three  weeks  after  mumps  has  been  reported  by  Hillier,  appar- 
ently due  to  an  extension  of  inflammation  from  the  gland  to  the  seventh 
nerve.     Meningitis  may  occur  as  a  complication  of  mumps.     We  have 


MUMPS  lOltt 

Been  one  Fiich  caw*  aroompanie<l  by  hi;(h  fever,  delirium,  opisthotonus, 
and  a  turl)id  eerebrotspinal  fluid  cH)ntaininf^  a  great  many  {Kdymorphonu- 
elear  iv\U.  It  was,  however,  sterile.  Tlie  child  reeoverwl  after  five 
days*  illness. 

Pean'e  has  collecteil  an  interesting  series  of  forty  cases  of  deafness 
following  mumps,  in  which  there  was  no  sign  of  otitis,  the  symptoms 
coming  on  suddenly  with  vertigo,  a  staggering  gait,  and  often  with 
vomiting.  In  most  of  the  easels  the  di'nfness  was  unilateral  and  the  h>ss 
of  hearing  was  permanent.  The  causi'  assigne<l  was  dis4Nise  of  the  au- 
ditory nerve,  the  seat  of  the  trouble  Inking  in  the  labyrinth.  ToynUv 
has  reportiHl  an  instanct^  of  hemorrhage  into  the  labyrinth.  Otitis  nuMlia 
is  ran»ly  set»n. 

Suppuration  of  the  parotid  gland  occurs  in  alxtut  one  p(>r  cent  of  the 
c*ases,  anil  is  proliably  due  to  accidental  inf<*('ti(iii.  (Saiigrene  and  slough- 
ing of  the  parotid  were  obs4»rvnl  twi«i»  by  iVmme  in  117  castas;  Ixith  of 
these  pn)ve<l  fatal.  Pneumonia,  meningitis,  eniliN-arditis,  and  |H>ri<iir- 
ditis  have  been  observed  as  c<miplications  of  mumps,  although  all  are 
extremely  rare. 

Propiotii. — In  the  great  proi>ortion  of  cases  mumps  is  a  mild  dis- 
ease, and  terminat4*s  in  complete  n»covery  in  a  few  days.  In  young 
children  complications  are  infn*quent,  and  those  which  ocrur  are  randy 
seven*. 

Diagnosis. — Munijis  is  most  likely  to  l>e  (H)nfounded  with  acute  swell- 
ing of  the  (vrvical  lymph  ntMh's.  In  a  |mn>tid  swelling,  the  IoIn*  of  the 
ear  is  m*ar  the  ivnter  of  the  tumor,  which  extends  barkward  to  the 
sternomastoid  muscle  and  fomanl  ujion  th<'  face  as  far  as  the  zygomatic 
arch,  embracing  the  angle  an«l  ramus  of  the  jaw. 

A  swollen  lymph  mwle  is  usually  entirely  Udow  tht>  ear  and  Iw^hind 
the  jaw,  not  extending  ujKm  the  fac-e.  The  tumor  is  generally  smaller 
and  nu»n*  circumscrilHMl  if  only  a  single  node  is  invohtnl,  an«l  it  eoniis 
on  much  more  slowly  than  d<Hv<  mumps.  When  only  the  hubmaxillary 
or  sublingual  glands  are  afTect*il.  the  diagnosis  fn»m  swollen  lymph  ncMles 
is  wmietinu»s  ini|N»>sible  exrept  by  the  omrsc*  <»f  the  diMii>4».  Mumps  is 
chanuteri/^il  by  the  rapidity  with  wbich  the  swelling  tn-eurs.  and  by  \\< 
ndati\ely  short  duration. 

Treatment. — The  disea.*^»  is  scdf-limited  and  the  individual  svinptoin< 
rarely  dihtressing,  si»  that  in  most  <ases  mtv  little  trfalnn*iit  i-*  riN|iiiriil. 
If  constituti(»nal  sympt«»ms  are  pn-s4'nt  the  pit  lent  •»ln»iil«l  U*  kipt  in 
ImiI,  and  if  then*  are  noiu*  he  slutuld  Ih>  contiiH^I  tn  thf  Iioum>.  The  glanil 
should  1h*  pmterted  by  tbuinel  or  abMirlNMit  M»ttnn.  and  if  the  ]min  is 
S4*vere  heat  ^llould  1k»  applinl.  The  di<-t  >Ih>u|i1  U>  li«|iiiiK  itn  a<-e«iunt  of 
the  pain  produti-d  by  nia>tiiati4»ii.  Tht>  nituitb  >hoiilti  Ih*  kept  « lean  by 
the  use*  of  some  antisi*pti«-  inouth-wa>li.    The  general  sxmpttims  and  com- 
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plittatioris  are  to  )>€  treated  aefording  to  the  indications 
(if  iminipH  M< eiirrni^  in  Kthoulfi  or  institiititHj^  should  he  qui 
three  weeks,  antl  in  private  prnetici?  where  there  are  suseep 
Fmuigation  and  disiiifectiou  after  an  attack  are  uiineeeaa 


CHAPTEK  YTTT 


DIPHTHERIA 


BiFHTHERTA  IS  an  flcutc,  Specific,  communicahle  diseaf 
Imeillus  of  Klehs  and  l.oefTler,  It  is  usually  charac  terized  1 
tion  of  a  fal:^e  memhrane  n\mn  certain  mucous  nieTiihraii 
those  of  the  tonsils,  pharynx,  nose,  or  larynx.  Like  othi 
organisms,  however,  this  germ  acts  with  var}iug  inteiisi 
cause  inflammation  of  all  degrees  of  sever itTt  from  a  m 
angina  to  the  most  serious  raemhrauous  inflammation;  Im 
the  term  diphtheria  should  he  applied.  In  its  mild  fori 
almost  w^ithout  constitutional  symptoms;  Init  in  its 
attended  hy  great  general  prostration,  <'ardiac  tlepn 
it  is  frequently  complicated  by  pneumonia  and  ne 
followed  hy  localized  or  general  paralysis;  it  ihei 
diseases  most  to  be  dreaded  in  rhiidhood. 

Etiology* — The  Bamllm  Diphtherias, — This  was  first 
Klehs  in  1883,  and  during  the  following  year  it  was  isolab 
and  show^n  to  he  pathogenic.  It  is  a  Gram-positive  l>aci]li 
eonsiderahly  in  size  and  shape  even  in  the  same  culture.  I 
it  occurs  singly  or  in  pnirs»  stmietimes  in  chains  of  three 
bacilli  may  lie  parallel,  hut  frequently  two  form  an  acute 
angle.  They  are  straight  or  slightly  curved,  and  sometime 
they  nuiy  he  swolleu  or  club-shaped  at  their  ends, 

Distnhtiiion  and  Mode  of  Cotnmiini  ratio  ft, — Tn  most 
diphtheria  prevails  cudemieally,  w^ith  periods  in  which  rmtl 
siderahle  severity  are  observed,  Tn  the  country  it  prevails 
epidemic.  The  disease  is  often  introduced  into  remote  diaj 
inexplicable  manner,  and  before  its  nature  is  recognized 
of  persons  may  be  exf>osed,  and  an  epidemic  results. 

Diphtheria  does  not  arise  de  novo.  Every  case  has  it 
previous  ease  either  directly  or  remotely.  The  bacilli  n 
body  through  the  inspired  air;  th<*y  nuiy  be  taken  into  th« 
toys  or  other  articles  upon  which  tliey  have  hjilged,  or  b^ 
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iini**^  liv  a<  t  nicntnl  inoculiition.  A^  a  nile.  the  bueilli  firnt  gain  a 
fcK>tlictlcl  u|M»n  tlie  iiuii^uti  inenihrat)o  of  tlu^  toUKilii,  nt^\  or  Urym. 

I  hrvvi  idfiH'tioii  i«  tho  cau>tc  in  thi*  ^eat  Diajority  of  tbt*  c«im».  There 
Ik  DC)  priMif  that  the  bacilli  are  otitititituHl  in  thi*  Urrnth  uf  a  firriK>n  wut- 
feriti^  frotii  tlie  thueme.  They  are  preiNciit  in  ^reat  nuniljt'fsi  in  tltejutliva 
oniJ  mtirtiM  from  thi?  mouth  mid  iu»»«e,  often  Wing  dtfitributed  by  uneczitii^^ 
coughing,  c»r  <*ven  by  tiilkin>(.  They  are  njutuint^d  in  jiiiHii*  uf  nMMnbnniP 
whi(4i  arc  ili^^hargod  ;  they  are  not  preM^^itt  in  the  fin^es.  In  rare  tiiatanees 
they  ha?e  \m*M\  foittid  in  thc^  uriut?  but  in  mch  ittnall  nuDiU^^rs  ad  to  make 
it  Tery  improbable  that  this  i^  axi  I:  of  infntion.    The 

mcNit  contagiotm  vnmm  an*  thoiic  of  p  it^ria  on  ai*inDunt  of 

the  aimiunt  of  tliN^harge  which  ai^c^nipafiiea  them.  The  Um*t  rtnitagioiit 
are  thoe^*  in  which  the  tnembimsi*  b  limited  to  the  laryiix  and  lower  lir 
paMiagiHt. 

Direct  infei'tjon  may  occur  from  pemonn  con%Tile*ivnt  from  diph- 
theria* whoKc  thrfial^  »*lill  i»  "  Hi,  or  fni  of- 
fering fn>m  a  nuW  form  iif  not  retin:  ]«h- 
theria.  In  the  latter  way  it  ia  oftrji  ipread  in  «chtx»la.  It  haa  beiai 
r<*fM*ate<I1y  sbown  that  a  pernon  may  harbor  virulent  I  ^'  or 
throat,  and  may  eren  cnimmtiiitoate  the  diaemae  to  otlp  -*U 
aiiffcring  fnim  fliphtheria  at  any  time.  Such  pemoni  are  known  la  *'ear- 
riem"  and  are  rei*|Min«ible  for  »(preadiiig  tlie  dimn             my  jwraoiia. 

The  length  of  time  during  which  a  patient  wr  ^  thena  may  eotw 
m  the  diM^aae  to  othera  ia  Komcirhat  uncertjiin.  Tran^miMion  ia  poaai* 
Lie  Mi  long  aa  rirulont  ttai  tlli  remain  in  the  throat;  th«ae  are  frt^queotly 
found  two  weeka  after  the  membrane  ha#  diiMippeared  and  the  patietil  ia 
reganled  aa  entirely  well^  and  in  a  few  caaea  they  are  found  far  many 
nionthn  after  recovery* 

Indiftii  tnfi*t'tJon  t»  aneomnoiL  It  may  otrur  from  diabca,  feeding- 
liottlea,  or  drinking*ri]pa*  from  awaba  and  brmihea  oaed  for  bcnl  applica- 
tionti  to  the  throat ;  from  apoona  and  Innr  mof%  and  f imn  aurgii<al 

iniitrunientii  with  which  traeheotiimy  or  i.  i-m  haa  liren  done.    It  if 

undoubtedly  very  ununual  for  in  fetation  to  oiH*ur  frt>m  the  be<l  or  cIoIIk 
ing  of  a  patient.  fn>m  iiir|a*^lii,  toy^.  booka»  t4c.  Pi(4itherta  may  be  car- 
rier] by  a  third  pcraon  but  rart'ly*  cj[i:v{ii  by  one  who  haa  bn*Ji  in  dtMe 
cxMitact  with  tlie  patient— cither  tiw^  (iliytidan  or  iiutms  and  haa  not 
taken  fufficient  precautioof*  The  frt^uencr  of  diphtheria  in  phyaieiana* 
familiea  heant  wtlnf*M  to  the  riangrr  of  tnfifcti<»n  in  Ihit  manner. 

Ractlli  may  retain  their  vindefiee  for  an  inilrfinite  perind.  Roth 
Park  and  Laellle?  have  '  i  Uood^aentm  to  be  vimlont  after 

aeven  montha;  Rons  at. .     .  .  .i ut  drietl  membrane  to  be  vtruli^l 

after  tweefy  wnfa,  and  Abel^  upon  a  riiild'a  ti^  after  fife  raooUia, 

Dmaijlie  anfaab  may  in  ran*  inalanrea  be  earriert  of  infection^  and* 
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in  the  ease  of  pigeone  at  least,  they  may  themi^elves  suffel 
disease.    Diphtheria  has  been  repc^utedly  spread  by  milk,  but 
through  the  rontaminatiuii  of  a  water  supply. 

Predisposing  €' misses. — Local  eoiidilions  in  the  throat  in  flue 
the  oeeurrence  of  diphtheria.  An  important  predisposing  ci 
existence  of  a  chronic  catarrhal  inflammation  of  the  mucous  i 
of  the  nose  and  throat,  frequently  found  in  children  suffering 
noicl  growths  of  the  pharynx  or  from  enlarged  tonsils.  The 
growths,  the  tonsillar  crypts,  and  the  cavities  of  carious  teeth  l 
the  bacilli  for  a  eonsideriihle  time  both  before  and  after  an  at 
condition  of  the  mocous  membranes  of  the  nose  and  pharyr 
ai'ute  infectious  diseases  furnishes  a  marked  predisposition  to 
This  is  most  striking  in  the  ease  of  measles  and  scaTlet  fe\ 
diphtheria  is  seen  througlunit  the  year,  it  is  more  frequent 
cold  than  the  warm  months. 

Inimii  nit  If. —The  most  important  factor  which  determine 
son  who  has  been  exposed  is  to  coritract  the  disease  is  the  ] 
absence  of  inimurnty.     Schitlv  has  shown  by  means  of  hh  test 
later)    that  many  persons  who  have  never  had  diphtheria  < 
antitoxin,  already  have  antitoxin,  or  a  Bubstanee  similar  to 
blood.    Those  who  possess  this  natural  antitoxin  are  immune 
ease,  and  even  though  they  may  harbor  virulent  diphtheria  bs 
throat  or  nose,  they  never  show  any  clinical  evidences  of  the  di 
natural  antitoxin  is  possessed  by  most  newly-horn  infants, 
7  per  cent  Inking  without  it.     Infants  gradually  lose  their 
at  the  end  of  the  first  year  about  40  per  cent,  and  hy  the  seco 
year  fully  60  ix^r  cent,  have  k>st  it  altogether  and  are  eonse^} 
ceptihle  to  t!ie  disease.    After  four  years  the  incidence  of  m 
toxin  slowly  increases  so  that  at  the  age  of  ten  or  twelve  yearSj 
25  per  cent  of  children  are  without  protection.     These  figure 
hy  combining  those  of  Scbir-k  and  Park,  are  in  accordance  w 
experience.     Very  few^  newly-born  infants  acquire  diphtber 
number  of  susceptible  children  steadily  increases  with  age 
the  third  year,  when  it  declines.     Children  from  tw^o  to  six  y 
make  up  the  majority  of  patients  in  diphtheria  hospitals,    Tli 
who  alter  the  first  year  possess  an  immunity  probably  alway 
while  those  who  at  ten  years  of  age  do  not  possess  an  immuni 
will  never  acquire  it.    Tliere  is  no  difference  in  the  sexes  in  i 

The  immunity  conferred  by  one  attack  of  diphtheria  is 
duration,  amounting  probably  to  a  few  wei^ks  or  months  only; 
immunity  conferred  by  antitoxin  is  still  shorter,  lasting  but 
or  weeks.    Even  in  patients,  therefore,  to  whom  antitoxin  has 
a  second  atta<^k  may  occur  after  a  brief  interval. 
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The  incubation  of  diphtheria  ii  nhort.  In  most  of  the  ta^'s  in  whirh 
it  couh]  \n*  ihfliuMy  trarinl  it  haii  Unm  fM'twwni  twtj  and  five  dap.  The 
virulence  of  the  bacillus  variea  much  in  dilTerent  cmacii  and  in  dilTerent 
iM^maons,  and  while  it  \n  frequently  true  thut  {K*ri«H>«i  '  -  d  from  i  mild 
type  of  the  dincaw?  have  a  mild  attack,  and  tho«>e  i  from  a  malig* 

niuit  ctM  a  aevere  atiattk,  tberv  is  no  certainty  that  iuch  will  be  the 
N?quen<f.     Park  ©tiitcn  that,  out  of  many  hundrc-dii  t»t«d  in  the  latiora- 
tory  of  the   New  York   Health   l^epartment,  by   far  Umi  moat  virulent 
liacilluiA  wail  ohtaine<l  from  the  throat  of  a  buy  who  liad  what  waa  clim 
ally  a  very  mild  fonn  of  tondUar  diphtheria. 

Letioni.— The  e»wntial  lmon»  of  iliphtlieria  eootlil  not  in  tha  pio* 
duction  of  a  membrane^  bul;  aa  long  ago  pointed  out  by  Oertel,  in  cer- 
tain acute  degenerative  changns  in  the  ealla  of  the  liody  cauhhI  by  the 
diphtheria  toxins.  These  changes  are  Been  particularly  in  the  epithelial 
c<»lliL  of  the  affected  muooui  membrancn,  the  heart  tntiaele,  the  kidney* 
the  livfT,  the  4'entral  and  piTrpheral  nervoui*  tiyMtcni,  the  Mplirn,  and  tli© 
lymph  nodeif*  There  are  other  letiions  whii^h  are  the  result  of  the  action 
of  other  organiKnts»  espec*iaUy  the  streptococcus  pyogenes  and  the  pneu« 
aiociKH!ua,  either  alone«  together,  or  in  conjunetteii  with  the  diphtheria 
'ileillns.  The  mo»t  important  lesions  due  to  these  organisms  are  broncho^ 
pneumonia  and  nephritis;  but  there  may  be  found  in  the  blood,  and  in 
many  of  the  organs  of  the  body,  the  evidences  of  the  inrasion  of  these 
bocteria,  i.  e,,  a  stri*ptmtMru»  M^ptiicmia,  less  frequtnnv  m  L^mi  ml  nm^. 
mococroi  infe(*tion. 

/>!>/  of  the  Diphtkfria  HaciUus  m  tts  Bitd^* — L'l- 

other  pui. ._    :u  urganii^niii^  the  diphtheria  bacillus  is  not  in  n*    i  ;-i,A^ 
widely  distributed  throughout  the  body.     It  is  found  in  great  nnmbera 
on  the  nurfsci?  of  the  sffecti^l  muniuti  membra ncii  and  in  ^  n* 

braiie  itM^lf,  particulsrly  in  its  superficial  portion,  but  it  d^^.  ....  ..,  .^k 

deeply  the  subjacent  stnsctur«*s* 

The  frequency  with  which  the  diphtheria  fctainttus  and  other  organ* 
isnis  are  found  in  the  blood  and  viscera  in  severe  cases  is  diovn  in  a 
serin  of  2t»tl  autopftii*ii  studied  by  ( ouncilnuin,  Mailory,  and  Fmce,  of 
Boston,  in  It^tiL  The  following  table  show*  the  percentage  of  cai«ss  in 
which  the  different  bacteria  were  found  by  colture; 
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In  this  eerica,  IM  were  cnaes  of  pwre  diphtheria ;  M  were  eomplksated 
by  nmales  or  acarWt  ferer  or  both*    Tbe  stft]ilococi!iis 
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fotiiid  ill  the  vi8<'era  in  the  eomijliratcd  cases;  otherwise 
differeiire  in  the  two  groups  of  cases. 

The  IHphihrria  Toxins, — The  wide-spread  eifcetj^i  sec 
are  flue  to  the  action  of  t^ertain  substances  called  forinjn 
theria  baeillui^  produees  during  iti^  gro^-th  on  nuiLOtis  nieml 
are  very  diffusible,  readily  entering  the  lymphatic  circuk 
blood,  and  tb rough  these  ehannels  may  affect  the  enti 
susceptible  auiraflLs  there  nitiy  be  produced  by  the  injee 
toxins  all  tlie  characteristic  lesions  of  diphtheria  except  tl 
as  well  as  the  essential  symptonis  of  the  disease,  even  inelud 
For  the  production  of  the  nicudiraiie  living  l)acilli  are  re 

Caiurrhal  Diphiheri/x, — The  routine  practice  of  makii 
diseased  throats  luis  established  the  fact  that  catarrhal  inf 
often  l>e  the  only  result  of  diphtherilic  infection.  Although 
eye  there  were  only  the  ordinary  changes  of  a  simple  inflaiun 
fotmd  the  characteristic  degcncTative  cbauges  in  the  epithf 
ing  in  degree  with  tlie  severity  of  the  process. 

The  Diphthertfic  Memhrane. — ^^I'he  membrane  in  dipht 
frequently  seen  n[M>n  the  mucous  membrane  of  the  tonsils 
uvnla,  |>harynx,  nose,  larynx,  traebeii,  and  bronchi;  less  fre 
the  mouth,  lips,  esophagus,  conjunctivae,  middle  ear,  stomacl 
organs.  It  may  also  affect  fresh  wounds,  notably  a  trnrbeo 
or  any  abraded  cutaneous  surface.  The  gross  appearance 
brane  varies  greatly.  It  is  most  frequently  yellowish-wt 
but  it  may  he  pearly-wliite,  green,  and  sometimf^s  almost 
composed  of  filiriu.  tulls,  granubir  mutter,  and  battcria.  It 
varies  with  the  rolative  proportions  of  the  ditTcrent  elcm 
made  u]i  rbictly  of  fibrin  it  is  firm  and  retains  its  ft»rm, 
disc'hargcfl  as  a  cnmplcte  cast  of  the  nose,  larynx,  or  trachei 
nnioiiiit  of  fibrin  is  small  the  membrane  is  soft,  friable,  an 
granular,  tt  is  more  Hcindy  adherent  uptni  the  mucous  mei 
ered  with  squamous  epillieliuni,  as  in  the  pbaiynx  and  upper 
than  ufioii  those  covered  with  columnar  and  ciliated  epithelii 
lower  air  passages. 

T!ic  microsc^opica!  examination  shows  the  fibrin  to  b 
granular,  luit  usually  in  the  form  of  a  network,  iotdosing  i 
small  round  cells  and  ejnthdial  c*41s  in  various  st^iges  of  c 
On  the  surface  and  in  the  superficial  layer  there  is  usually  f 
variety  of  bacteria  including  diphtheria  bacilli.  Beneath  th 
lar  layer  containing  little  or  no  fibrin,  in  which  also  tbi 
bacilli  are  usually  found.  In  tlic  deepest  parts  of  the  fa  Is 
and  hi  the  nin{ous  membrane  itself  the  bacilli  arc  few  in 
absent. 
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Changrg  wIraCTR  >  i  i     Jl  tbr*  aflTectetl  mu.  nicji,  an* 

fouiKl  in  tlu*  epithelia!     'I-   \n    i    i   iiinli*rgo  murkt-M  in  uitli 

fra|iritii*ntiitian  of  thvir  nacWi;  Die  niuroRa  ij  itiHItratiK]  with  k'UcoeyteiL 
The  JtifiltrAtion  with  liiiuill  nniiiil  tt\U  in  viir»al»h^  in  tl»x'r«*«*  in  thi*  ilifTer- 
flit  nnicfJUK  nn'mbraneii ;  in  w»mo  it  cxU*n«iN  <h^'ply  inlt»  the  ^ubnmcous 
ftud  enni  the  tniiwnilnr  InttTv,  whilo  tn  athttm  il  in  tcry  irti|>t»rfli*Mil. 
Marke<l  rvT»lc»tit't>*j  of  ^Inj^rneratioii  n  ulso  in  the  wlls  htflUmlifi^ 

thr  <U*i*]>i*r  I«jTri«*     In  plmx**  th**  *  ^  mi  i»*  lU'turhtHl,  in  other*  thi* 

line  Wtwoen  the  fn\m*  mc«inhrnne  and  th©  pran ulnr  mtieotui  membrane 
\«  Kturcely  flifxfin^iiHhahlf*. 

The  Srai  and  thi'  Pulrihutmn  of  ihe  Memhmnr. — Thisi  Tariet  iClllie- 
what  with  the  Bg^  nf  the  patient,  the  seajon,  and  the  peculiaritt  ol  tlie 
rpulvmiv. 

Our  own  reconU  ahnw  that  the  larynx  in  inTiilved  in  aliout  twcfitj-fivn 
pr  wnt  of  the  eapeji  in  chtldn^n  undrr  thrw  y<^*ar*i.  In  j(tuier«l  thr  Ptate- 
raent  may  h<*  made  that  the*  younger  the  child  the  ^reatiT  the  liability  of 
the  dttac^aM*  to  atturk  the*  lannx.  The  biryru  and  lf»wir  air  fni^-iiifr*  nre 
rather  more  frequently  attaeked  in  wtnU^r  Uian  in  »ttmnii!r. 

The  tnn)*ih  are  the  mrwft  frequent  and  iMually  tb*  ^f  th« 

diphtheritie  menibrnne;  it  may  fnrm  here  a  t<Miich.  i  ,       h.  par* 

tially  or  eompletely  eoTcruij;  and  rety  adherent  tn  them;  or  the  dtaeaM* 
may  afrei*t  only  tlir  tonptillar  er^pt*.  m%  thai  the  |frfi«  b*9ti«in  may  re*i*ni* 
ble  that  of  ordinary  f<dlicular  tonAillitiii*  There  i#  in  moat  cMea  onjy 
nio<K*rate  frwelUnjt.  but  it  may  be  #0  irn^t  that  thi»  UmmU  an*  in  nintiiet. 
The  sunrn  -  Ilnlar  ti^?*ne  i^  1?^  '  n<]iM*tiu 

The  m-  V  <Htverinjr  the  plj;!  1  Jy  very 

adherent  The  nmk  ia  awollen  and  odematotui.  Membrane  may  be  aeen 
only  upon  the  faneeft  nnd  iivnbi,  or  the  jirwderinr  and  bif  /^iil 

wallii  may  lie  cxivernl  down  U*  the  level  nf  the  enWid  i-ari      >  ,  jtii- 

rrally  not  bek>w  fhta  point  If  the  poittertor  pharyni;ml  wall  i$  rovered* 
the  membrane  m  apt  to  extend  inta  the  rhtnoptiarjni,  and  even  the  po«- 
tiHof  mifei* 

The  uoee  may  be  inrii|f«»d  fe^i^indarily  to  the  rhinopharynx*  or  the 
tnfurtion  may  \m*  thhMi^h  the  anterior  nare«:  if  the  latter,  it  in  not  infrt^ 
qnently  the  only  part  tn%i»heil.  The  im^mbrane  in  tlie  pare  naa^l  raaei 
ii  ufiMilly  tbi(4c  and  toii|rli  ainl  often  arptnte*  rn  auumtf. 

The  obaerrationa  of  ("oun*  ilnian,  Mallnr>'.  and  Pc«rM  hftfe  ahown 
that  it  iM  very  rommon  fur  the  aortmaory  ninna*^  of  the  maai^  capeetally 
the  antrnm  nf  Ilijrhmiirc*  to  be  mvofTed  in  fatal  t^ajea.  It  mmm  hiithly 
probable  that  1               of  theae  part  m«  llui  remirluibk  penifteiioe 

of  diphth(*ria  I, ...  the  ooiv  wlu ^iMonally  fa«^ 

The  epij^otttff  ia  swollen  In  thrwc  or  four  trmea  tia  normat  thirkneaa 
and  the  Erytefio«epi|rlottie  fnbla  mrt  edenulniii.    Tlie  anti^ior  anrfare 
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of  the  epiglottis  is  rarely  covered  by  membrane ;  but  its  lateral  bordi 
and  posterior  surface,  and  the  aryteno-epiglottie  folds  are  inToWed 
most  of  the  severe  pharyngeal  cases. 

The  lesions  of  the  larynx,  trachea,  and  bronchi  are  siniilar  to  1 
above,  although  much  more  superficial.  The  interior  of  the  lar3rnx  n 
be  completely  covered,  the  membrane  coating  the  true  and  false  to 
cords  and  lining  the  ventricles  of  the  larynx.  The  membrane  in 
larynx  is  not  usually  very  adherent,  and  it  frequently  separates  and 
coughed  up  in  large  pieces  or  even  as  a  cast.  That  covering  the  epigi 
tis  and  the  aryteno-epiglottie  folds  is  very  adherent,  like  that  in 
pharynx. 

In  a  considerable  number  of  cases  the  membrane  stops  abmptlv 
the  lower  border  of  the  larynx.  In  the  trachea  it  is  generally  loos 
attached,  and  often  it  is  found  at  autopsy  entirely  separated  from 
mucous  membrane.  It  is  almost  invariably  associated  with  membrane 
the  larynx.  As  a  rule,  the  bronchi  of  both  sides  are  affected,  and  to  i 
same  degree. 

The  extent  of  the  membrane  varies  greatly  in  different  cases, 
may  stop  at  the  bifurcation  of  the  trachea  or  at  the  bifurcation  of  1 
primary  bronchi;  but  if  it  goes  beyond  this  point  it  is  likely  to  exie 
to  the  minutest  subdivisions.  Exceptionally  a  very  tough  fibrinous  me 
brane  forms  in  the  trachea  and  bronchi,  of  sufficient  thickness  and  « 
sistency  to  be  expelled  as  a  cast,  reproducing  almost  the  entire  bronch 
tree. 

The  buccal  cavity  is  very  seldom  covered  by  the  membrane;  but 
the  worst  cases  of  pharyngeal  disease  it  may  line  the  cheeks,  cover  t 
lips,  gums,  and  more  or  less  of  the  hard  palate,  but  rarely  the  tong^ 
It  usually  occurs  in  patches  rather  than  as  a  continuous  membrane, 
one  case  we  saw  the  membrane  on  the  lower  lip,  extending  on  to  the  fa 
though  the  buccal  cavity  was  free.  It  is  not  common  for  the  diphtheri 
membrane  to  spread  down  the  digestive  tract.  In  127  autopsies  studi 
by  Councilman,  Mallory,  and  Poarce,  in  which  the  extent  of  the  me 
brane  was  carefully  noted,  it  was  found  twelve  times  in  the  esophagi 
five  times  in  the  stomach,  and  once  in  the  duodenum.  The  accompai 
ing  changes  consist  in  infiltration,  hemorrhage,  and  cell  degeneratii 
In  the  intestines  there  is  often  foinid  a  hyperplasia  of  the  lymphoid  e 
ments — solitary  follicles  and  Peyer^s  patches — with  changes  similar 
those  in  the  lymph  nodes  elsewhere  in  the  body,  but  nothing  else  that 
characteristic. 

The  writers  just  referred  to  found  otitis,  usually  double,  in  six 
per  cent  of  144  autopsies ;  although  in  less  than  one-third  of  the  numb 
was  the  complication  recognized  during  life.  Mastoid  disease  is  infr 
quent.    Otitis  is  usually  the  result  of  direct  extension  from  the  pharyn 
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It  timy  be  due  ta  th«  diphtliprm  Urillu»»  \u  th«  nirtptiMvcnig*  or  to  both 
rombttied.  Conjunctival  diphthiTta  h  mre  fttitl  probably  due  to  aeei- 
tlfntttl  iiifft'titm  r«t!H*r  tliiiti  Ut  i^xivusum  tbmujt^b  thv  luchrymHl  duct 
IMun*  tlie  advent  of  autituxiu«  it  ahuc»Ht  invariably  ref^ulted  in  dt?i^triir* 
tioD  of  the  eye ;  but  many  cae^ea  sueeeafirully  tn^itcd  have  been  reported. 
niphth(Ttn  iniiy  attark  any  muiHMutnnf^Hiii  nurfaif,  CPjHH'ially  the  aiiuii, 
prepuce,  or  fenuile  jrenitaU;  any  abrttdi^i  lutaiiefiini  aurfat:e»  or  recent 
wound»  most  frequently  the*  tracheotomy  wound  of  the  neck.  The  diph- 
theria bacilli  have  in  rare  inatanoos  bom  fouml  in  pure  culture  in  auper- 
ficial  abaeeb^ea, 

VUceral  Lemons, — The  Tiaceral  le«4iou^  of  diphtheria  are  due  t^^^rtly 
to  the  action  of  the  diphtheria  toxin*  and  partly  to  the  invasion  of  the 
body  with  other  or^auism^,  esp^ially  the  atreptocociua*  It  ia  to  en  perl* 
mental  diphtheria  that  wc  owe  our  mtnit  aeeurate  knowleiige  of  the  for- 
mer chani;e«,  for  in  human  diphtheria  the  large  proportion  of  all  the 
fatal  eamrtj  uhow  infi*ctifm  with  other  organisms. 

The  viaceral  Wionii  of  diphtheria  ci»nf»i^t  in  wide*«pread  arema  of  t^ 
degenerati(>r]  iiimilar  to  thojse  which  ha%c  already  k^n  dew^ribed  aa  occur- 
ring in  the  epithelial  wll*  of  the  affected  mut^ua  membran<**i,  together 
with  hemorrhagea  due  to  changea  in  the  blood*veaaela  and  po£«ibly  in 
the  blood  itM'lf, 

The  lymph  node*  of  the  cervical  region  are  the  moat  constantly  and 
the  mo(«t  iHTtouKly  alTt^tinl.  »Sinitlar  but  lew  marked  cltaDgea  are  iie«fn 
in  the  trachef>bronchiaI  and  the  meaent«rie  gmupa,  and  in  the  lymph 
j|l»dulea  of  the  muroua  membrane  of  the  »tomaeh  and  inteatine.  There 
mt  degenerative  ehang^jfi  in  the  cell*  of  the  nmlea  moat  affected*  with 
markcfl  infiltration  with  li?unN'yti*ii  and  frtHfuetitly  amall  hi*nK>rrhageiL 
The  cellular  li^nue  in  the  nei^fhbortuiod  of  the  cc»nii*al  nii«lea  ia  iifti!n 
eitenitively  infiltrated  with  ce1l».  The  pmret^  in  the  lymph  tiodea  tt»u- 
ally  tenninatea  in  n*]««ilution.  raivljr  in  nuppuration. 

The  apleen  in  swollen,  ^ometinifa  very  mui^h  ao,  and  di*!^!/  iimgimted* 
Hemc»rrhage«  art;  often  u\*n  lieni*ath  the  rapt^ule;  the  itplctfn  pulp  ta  toft* 
the  foil  idea  are  large,  and  cell  dei^etieratioo  ia  quite  coiiflaJttly  ofaterted 
aimilar  to  tlut  which  takcf}  plai^  in  the  lympli  mnim. 

There  are  frecjuently  iimall  liemorrliicea  benoitli  the  mpmile  of  the 
Hirer,  and  atmiettmea  theee  are  aeen  througliout  the  organ.  Tliere  are 
found  acattered  thmugh  the  liver,  areai  of  necnilie  bepetic  cella; 
of  ihi'tm  arraa  are  infiltnted  with  leuoocjtea. 

The  kidneya  art  iiivolti^  in  almoat  all  fata]  ciMa  ^ceept  whm 
o«ur»  rerly  from  kryugeal  ateno^ia,  alao  ia  nearly  every  aefifte 
whiih  trnninativ  in  rmi#ve^.     Acute  degeperatioti  of  tlie  epit^ieliuni 

I  of  the  ttthea  and  the  tufta  ta  aeoi  in  leaa  artere  caaee  and  thiiao  of  ihotlar 
dtmtioQ,  and  ia  tbe  direct  reatilt  of  the  mAkm  el  tlie  tozina.    Ia  tbt 
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mure  Ht'vore  iui<l  protrm'ted  cases  tliero  h  acute  Jiiluije  oi 
able  type  and  intensity.  j 

In  children  dying  sn<lilcidy  iJi  the  early  stage  of  thei 
tliron^bi  are  occasionally  funn<l.     They  nniy  form  rapi^ 
time  before  death,  or  elowly  during  i^everal  days  whe 
is  \vTy  feelde.     Portions  of  these  thrombi  may  hi*  carr 
monary  or  systemic  circulation^  causing  embolism  in  air 
of  the  extremities,  the  lungs,  ur  other  viscera.     Even  i 
cases  the  heart  muscle  may  he  seriously  affected ;  in  it 
is  almost  constant.    The  changes  consist  in  a  toxic  myi 
ventrielc  being  most  involved.     (See  ^[yocarditis.) 

Degeneration  of  the  arteries,  especially  of  the  eodo 
occasionaily  seen,  and  there  may  he  infiltration  of  the  || 

Lesions  of  the  brain  are  rare;  both  liemorrhagu  and 
be  mot  Avitli.  In  the  spinal  c(>rd  and  membranes  multij 
occasionally  occur.  Tlie  chief  lesion,  however,  consists  f 
changes  which  are  foiuid  to  some  degree  in  nearly  all  I 
cases  which  liave  been  examined.  These  affect  the  gan 
anterior  horns,  the  anterior  and  posterior  nerve- root^t  a 
pyramidal  tracts  ami  eohnnns  of  Goll.  Some  writers  a 
that  tlie  cord  lesic^is  are  primary  and  tlie  degencrali 
nerves  secomlary.  Httwevcr,  the  general  opinion  prevaiB 
the  less  severe  cases  t»f  cliphtheritic  paralysis  are  due  to  pi 
than  to  central  lesions.  Degenerative  changes  have  heen  fo 
pneinnogastric,  spinal  a^ci'ssorVt  hypoglossal,  motor-ocii 
cardiac  nerves.  These  nerve  d<'gcncrations  produced  byl 
toxin  constitute  iJiic  of  the  most  striking  lesions  of  dip 
Multiple  Neuritis,) 

In  infants  and  young  clnblrcn  hronchopneumonia  u 
lopsy  in  fully  three-fourths  of  the  eases.  It  is  well-nigh  eo 
of  diphtheritic  broncliitis  of  the  liner  tubes,  and  is  usually 
the  memhrane  has  extended  to  tlie  birurcation  of  the  trache; 
file  tor  in  the  production  nf  piu  iimi»nia  is  the  aspirati 
luieilli  and  streptococci  from  tlie  upper  air  jiassages. 

With  laryngeal  stenosis,  sonu?  emiihys*mia  is  invariabl 
usual  1}'  it  is  of  the  vesicular  variety.  I?upture  of  some 
hlehs  may  lead  to  the  escape  of  air  into  the  celhdar  tissue 
astinum  or  of  the  neck,  wliich  may  result  in  the  productio 
emphysema  of  the  subcutaneous  celhdar  tissue.  J 

///oof/.-^Thcre  is  found  in  all  severe  casi's  of  diphtheriii 
the  number  of  red  vv\h  in  tlie  cxhnt  nf  r>(niJHm  to  3,0CHV>0 
nearly  pniptutionate  reduction  in  the  liemoglobin,  this  , 
from  10  to  30  per  cent.    WhUe  the  hemogbihin  f^dls  coij 
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niimber  of  red  ctlL*,  ii  U  n*jrwiiir*l  much  mnvt^  ^l^mlr.  U*ii<fHy 
\mi»  in  gettrrully  pn*»»<*iii,  ami  usually  pru{Kirttt»imU*  to  the  sc'verity  of 
tilt'  attack,  but  in  oc^easionally  wanting  in  the  nio^  ievcre  aa  wdl  ait  in 
mnw  of  tht^  ^ery  iiiihh*!*t  tmm»,  Th*'  iiuToiiiH>  in  the  leucmjlea  ia  m  the 
puiytnorphoiHH'lear  UtvmB.  Kn>?el  hai*  notnl  the  fr«xjm»»t  pn*i«oncr  of 
myvhH'\U%  vn\HH*Mly  In  fatal  niKen,  thr  propi^rtioii  of  thc<sie  in  ^oini!  an* 
atanoas  rt^athin}?  t^ivteon  pt^r  eetit  of  thr   v  *    '       >  Ufi^ 

SfBptama* — Tho  rlinirrtl  pirtarc  of  ri  ,  i  ij  one  wUirh  present* 

wide  variatiana,  deprriciiitfr  upon  the  prinripaJ  lot^ation  of  the  diiiimiiey  tta 
wvoritv,  and  its  c^miplirntioni**  For  pruitit^I  piirpi»e«  the  fnllowtng 
peettia  the  Himphi^t  groti{iiiiju^  thnt  rati  \w  mnde; 

1.  The  mild  caaet,  in  which  there  ia  either  no  membrane,  or  the 
amount  of  mcmbrnnr  i*  ^rmnlt  and  ItmitiHl  ii»  th<^  tunftfU  or  to  thi"  mwie* 
witli  few  or  none  of  the  conf>^titiitionaI  inimpiomfi  whirh  fidkiw  aluKorp- 
iioti  of  the  diphth(*ria  puinon.  Thew  mmm  partake  f^Mientially  of  the 
character  of  a  tmiit  dij*caj5e* 

:?.  The  N»ver<*  vhh^  in  which  there  an*  markr^l  eridenee*  of  mn^tttu* 
tional  poifkoning  from  the  diphtiieria  toxin.    Tliia  form  U  lunally  ai^com* 

lied  by  an  cKteniiive  formntioii  of  inembrmtia  tti  tbe  pharynx  and 
-MOftinif^  in  the  inm^, 

8.  The  laryngeal  cmaca  in  which  tbo  Urynx  may  be  primarily  or 
alone  affcetetl  or  in  whieh  it  ia  inToIvvd  iccondarily  to  the  ai^i^ere  pharyn* 
gml  form. 

C  The  malignatit  raaea.  In  tbeae  caiaea  the  ayntptnmt  of  inflam* 
mation  are  especially  prominent,  not  only  tn  the  hut  «mietime« 

in  the  lymph  node#  and  iTllular  tui^^iie  of  the  ti<  .  .  h  may  be  fol- 
lowed by  anppnfation  or  ilcmifhinir.  Thia  form  ia  frMioently  ctimpltealed 
by  brrmchopnenmonia  etm  witlmat  larTtigi*al  diteoma^  and  aooieltniai  by 
iievere  nephrttia. 

Coaea  withoui  Mwmhm$^. — During  an  qiidemie  of  diphtiieria  in  a 
fantily  ftr  an  inntfttitian*  riM«  are  fn^iiently  M^n  which  pn*i»i-nt  the 
etinical  eriilennw  of  only  a  catarrhal  inAamntotiou  of  thi»  tMi»r  or  ptiaryni. 
and  yet  cullnrri  phow  the  pr«w*nce  of  tW  dipht)M*ria  lau  illui.  Such  €%m» 
may  be  eiamplea  <•  ^matkm  with  the  aectditital 

preernt'e  of  tite  dij'i  :  :,.     inflammation  may  be  mnaed 

by  infeelioii  witli  tl»e  tUphtlieria  ba4*ilttia«  but  n«it  of  aitflleimt  intenaily 
to  lead  Id  the  proiluctioii  of  a  nuimbnuie.  The  latttT  b  tbe  tiew  of 
palholoft«tii,  ^fu^  iht^  ittn*  til  li-hith  i4ir%ii'tiitift  rtiti»i  it  teem^^  tni'\tt.^1iT^ 
eome. 

t^atarrbaJ  «ti|ibllieria  mmy  U*  etther  phihryiigeaJ  or  naaal.  In  tlie 
pharrngtNil  rmmm  there  are  pn^*nt  the  lunal  appearancva  bel^injring  to 
a  catarrhal  inflammation  of  miiderate  leverity,  often  aftiim|feanied  by 
awaOtog  and  tendemcaa  of  tlie  n*firir«|  lymph  glamln. 
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The  nasal  cases,  in  our  experience,  have  been  most  frequent  in  b- 
fants  or  very  young  children.  Constitutional  symptoms  may  be  vantiiig 
or  so  slight  as  to  be  overlooked.  The  only  striking  thing  is  a  persistent 
nasal  discharge  which  may  be  serous  and  frothy,  purulent  or  bloody.  It 
is  usually  copious,  often  excoriating  the  upper  lip  and  aometimes  coo* 
tinuing  for  three  or  four  weeks  before  any  other  symptoms  are  obeerrei 
We  have  several  times  known  it  to  be  mistaken  for  a  syphilitic  coma. 
Such  cases  can  be  recognized  with  certainty  only  by  cultures.  Clinical 
evidence  of  their  true  character  is  sometimes  afforded  by  the  appearance 
of  visible  membrane  in  the  nose  or  pharynx,  by  the  development  of  croup, 
or  by  the  fact  that  they  cause  diphtheria  in  other  children.  The  bacilli 
are  non-virulent  in  quite  a  large  proportion  of  these  cases,  but  in  others 
they  are  of  extreme  virulence. 

Catarrhal  diphtheria  is  not  in  itself  serious,  but  it  may  be  followed, 
particularly  in  young  children,  by  laryngeal  diphtheria,  or  pharyngeal 
diphtheria  may  develop  in  its  usual  form. 

Casffi  v'ilh  a  Swall  Amount  of  M emhrane. — Tonffillar  Diphtheria. — 
The  exudation  is  usually  limited  to  the  tonsils  iind  may  partake  of  the 
charac^ter  of  either  follicular  or  croupous  tonsillitis;  sometimes  there  is  a 
slight  extension  to  the  faucial  pillars  or  to  the  pharynx.  These  cases 
are  quite  common,  and  are  more  frequent  in  older  children  and  adults 
than  in  infants  and  young  children. 

The  onset  is  accompanied  by  a  little  soreness  of  the  throat ;  the  initial 
temperature  is  from  101°  to  103°  F. ;  but  the  symptoms  are  often  not 
severe  enough  to  keep  the  patient  in  bed.  If  seen  early,  the  throat  shows 
slight  redness,  followed  by  a  gray  film,  and  later  by  a  gray  or  white 
deposit  upon  the  tonsils.  This  may  start  as  a  small  patch  which  enlarges, 
or  as  small,  isolated  spots  which  coalesce  or  remain  separate.  The  mem- 
brane is  quite  adherent,  and  can  not  easily  be  removed  with  a  swab; 
usually  it  is  sharply  defined.  In  many  cases  the  patch  is  not  larger  than 
the  finger  nail.  Tlie  inflammatory  changes  in  the  pharynx  are  slight;  a 
faint  red  areola  is  present  at  the  border  of  the  patch.  The  lymph  glands 
beliind  the  jaw  may  be  slightly  swollen.  There  is  no  nasal  discharge  and 
very  little  increase  in  the  saliva  or  mucus  from  the  pharynx.  Some  con- 
stitutional symptoms  are  present,  but  they  are  not  severe.  The  tempera- 
ture commonly  continues  above  the  normal  while  the  membrane  last^,  its 
usual  range  being  from  100°  to  102°  F.  The  membrane  remains  from 
three  to  seven  days — a  shorter  time  if  antitoxin  is  used.  It  is  very  often 
a  matter  of  surprise  that  so  small  an  exudate  is  so  persistent.  The  urine 
is  generally  normal.  The  parents  are  loath  to  believe  that  strict  quar- 
antine is  necessary  in  so  mild  an  illness;  and  when  the  membrane  is  only 
u|)()n  the  tonsils,  even  after  the  disease  has  run  its  course,  the  physician 
may  be  led  to  doubt  the  diagnosis  of  diphtheria. 
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In  many  cafie«  one  with  experience  can  u»iiallj  make  in  tcrumtc  dui^- 
nmh  from  the  ^linitiil  *<ynipti»m»*  alone;  but  th«*re  are  muiy  athem  id 
which  the  diagnc»iiifi  from  ordmarj  lounillitai)  h  impCNMiible,  except  by  cul- 
tural* When  diphtheria  bacilli  arc  found  in  the«>e  mild  ca«H^s  the  que^ion 
uften  arifK'j^  whether  thev  may  nut  \h*  the  nou*virulent  form.  Park  tinted 
forty  auch  caaea,  and  found  the  baeilli  to  be  virulent  in  tliirty-five  and 
non^virulent  in  five.  In  twenty  of  the  forty  eaaea  tho  dinical  dingoooui 
Via  folliifular  tom^illitia. 

8erere  Cosiui. — The  clinical  picture  of  diphtheria  ia  ao  modified  by 
the  MH*  of  antitoxin  that  iluim^  who  aee  it  f^iven  regularly  and  early  can 
have  but  little  contraption  of  the  horrora  of  thta  dtaeaae  when  nut  thua 
inllueneeil.  The  onaet  in  aevvra  caiNm  may  be  gradual,  ereo  inaidiooa. 
There  ia  then  a  alight  ItidiaijHiaiiifin  for  a  day  c»r  two^  aufl  }M*rha[i0 
soreneaa  of  the  throat ;  the  temjKTature  may  be  but  little  elevated^ 
timet  leaa  than  100**  t\  Tho  aymptoma  may  ateadtly  incteaao  in  in- 
tenfiity  for  four  or  five  davA*  until  the  maximum  ia  reached*  At  other 
timei«  the  di^^euHi*  lyeginx  aliruptly  with  vtHniting,  headache,  chilly  i«*iiiia- 
tiona,  and  a  temperature  of  ICKJ^  or  104^  F.  Occaaionally,  the  firat  thing 
to  attract  attention  ia  the  awelling  of  I  he  crrvieal  lymph  nodi«,  which 
may  be  ao  great  that  mumpa  ia  au»f»eeted.  The  abrupt  on^^rt  in  more  often 
ieen  in  young  children  tlian  in  thoae  who  are  older. 

The  ni      '  "  '  "       "  i  f         pr^ 

vioualy  di-  _    i     ally 

f^preadi  to  the  faucea,  the  lateral  wall  of  the  pharyu,  the  UYula,  th^ 
rhinopharynx,  and  thr  ri^ft.     In  aome  caaea  it  may  cater  all 

the  pnrtit  nientionnl  in  r  huum  (mm  ita  Ural  appcarancr;  in 

othera  thia  may  rc^quire  aeveral  daya.  When  the  nuae  b  flnl  affertetl 
there  ia  an  abundant  diacharge  of  aenttn  and  mucua,  oi^caaioiially  tinged 
with  blood,  whirh  may  cfintinuc  aome  davi*  bef<»re  anv  nu*iiibrane  ia  Tta- 
ihlc. 

When  a  aevere  capH.*  i}^  fully  d*  vdopcd  Ihero  la  a  feiy  abuadaat  dia- 
diarge  of  mucuii  frum  the  mouth  and  ooae.  The  loiiaJla,  the  etiUre  fau- 
dal  ring,  and  the  pharynx  are  corrrrd  with  membrane  wfaidi  ia  at  ftrat 
gray  anil  gradually  beoomea  darker,  iiflen  beiiig  of  a  dirty  oliv#*gfWfl& 
color.  There  ia  obatmction  to  smmd  leaptraliCHi  trota  the  awelliJig  of  tlw 
palate,  the  tottaila,  and  the  tiaauaa  of  the  rbinopltiryiix ;  tJit  mnrtfa  ia 
half  ofieiit  tbe  breathing  noi^«  the  loiHpie  dry»  and  the  lipa  are  taamed 
and  bleed  readily.  OeeaaaonaRy  large  oaaal  iMmarrhages  ocrur  vhidi 
may  necteaitate  plugging  the  narea.  Both  noatrila  are  generally  blocked 
by  the  awelHng  and  the  fal«^  nn'mbranr;  tlie  dim-hargw  eirariatea  the 
uppc*r  lip,  and  fn^fiurtitty  lia»  a  fetid  odor,  [luring  the  aoeond  week 
there  may  be  regurgitation  of  fluida  through  the  iioae,  oving  to  paralyaaa 
irf  the  palate.    Tbe  lymph  glanda  at  the  an^  of  tha  jiaw  awtlt  rapidly; 
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in  mnere  ca-ics  they  are  very  prominent,  and  there  nm 
in  flit  rat  ion  of  the  cellular  ti^ume  about  them. 

Thrf  f'unjititutiiirial  sympt4>ni8  Uisually  increase  gteaSiJy 
U*n8ion  of  the  membrane.  In  the  most  severe  cases  the  rad 
whelmed  with  the  poison,  and  all  the  evidences  of  inten^l 
prciient  by  the  third  day  of  the  dii*ease.  This  is  shown  by  gre 
weakness  and  prostration,  by  a  f(»eble,  rapid  pulse,  and  a  I 
of  complete  apathy  or  gtupor,  sometimes  alternating  with  gl 
nefls.  The  puke  l)econie8  rapid,  weak,  and  compressible*  gome 
iilar;  the  heart  sounds  are  faint  and  there  is  a  great  and  stea* 
ing  anemia.  The  course  of  the  temperature  is  irregular,  and : 
conj?tant  relation  to  the  severity  of  the  other  i*yraptoms*  Its 
is  from  101°  to  103°  F.,  but  in  some  of  the  wor^t  cases  it  n 
above  101*  P.  It  fluctuates  irregularly  with  the  developm 
plirntiojLs,  imd  sometimes  w^ithdut  ap[iaront  caui?e.  By  til 
third  day  the  urine  regularly  8how8  the  presence  of  albumin 
end  of  the  first  week  the  qutuitity  is  often  large.  Granular 
eastn,  and  OfcasioHnlly  Idood  in  mnall  qiuiiiiitie.s,  are  also 
amount  of  urine  secreted  is  not  noticeably  diminished, 
rare.  Nervous  symptoms  are  seen  in  all  the  very  sever 
may  be  duhicss  and  apathy^  but  more  frequently,  owing  to 
ari8Uig  from  local  i^ymptonis,  there  is  extreme  restlesgness  aiu 
sometimes  followed  by  delirium.  f 

At  any  time  during  the  first  week,  but  not  often  aftc 
symptoms  may  arise  indicating  that  the  disease  has  ext€ 
liirynx.  The  first  signs  of  laryngeal  invasion  usually  app< 
8tii'fin<l  to  the  fifth  tbiy  of  the  disoane.  These  are  at  first  ^ 
croiipy  cuiigh,  and  slight  dy8j>nea.  In  the  severe  cases  the 
steadily  increase  until  all  the  signs  of  laryngeal  stenosis  ar« 

Tlic  lot  al  process  in  the  pharynx  seems  to  be  a  scU'-lirnil 
when  no  antitoxin  is  used.  It  usually  reaches  its  height  b) 
sixth  duy,  antl  after  that  the  appearances  do  not  change  n 
two  or  three  days.  From  the  seventh  to  the  tenth  day, 
cases,  the  diphtheritic  membrane  begins  to  loosen  and  sepa 
attachment.  It  hangs  Iou,«icly  from  the  palate  or  uvula,  and 
pulled  away  in  large  masses.  The  tlctachmcnt  is  frequent! 
ill  two  or  three  days  from  the  time  when  the  first  improve: 
the  tonMilB  and  [iharvnx  may  be  almost  free  from  monibrai 
couB  surface  left  behind  is  of  n  bright-red  color  and  bleeds 
separation  of  the  membrane  in  the  nose  and  rhinophar}^!? 
more  sluwly.  From  the  former  it  may  disintegrate  grail u 
away  en  masse.  With  the  disap|K^arunce  of  the  membrane  tl 
toms  abate  rapidly — the  discharge  ceases,  the  swelling  o 
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glands  8iib8i<lo8,  dejiclutition  tM*cc>im*8  rui^y  and  natural,  and  nasal  breath- 
ing 18  re-established.  When  antitoxin  is  given  the  hN-al  prtM-ess  ftasses 
through  Hiniikr  stagi*8,  but  mu<*h  more  rapidly. 

Simultaneously  with  these  <'hanges  in  the  throat  the  constitutional 
symptoms  improve*  but  murh  more  slowly.  Convah'siH^nce  is  oftrn  pn>- 
tractiMl.  The  anemia  and  muscular  wiiiknoss,  an«l  m(»st  of  all  the  ft^'bU* 
heart  action  may  jHTsist  for  we<»ks.  Symptoms  due  to  myinarditis  may 
ap{K'ar  in  the  seccmd  or  third  wwk  or  even  later.     (Stn*  My<Manlitis.) 

Instead  of  the  usual  eours(>  just  des<TilN*<l,  the  diphtheritie  mem- 
brane may  p<»rsist  for  two  or  threi»  wet'ks.  In  rare  eases  relapses  cn-eur. 
the  membrane  forming  again  after  it  has  entirely  or  partially  disap|N>ared. 

The  early  courst*  of  the  disi»ase  in  the  fatal  casi^s  oftrn  d«K»8  not  dif- 
fer from  that  of  the  w»vere  eas«»s  which  end  in  nn-overy,  except  in  the 
malignant  form,  wliich  kills  in  twenty-four  or  forty-4>ight  hours,  and 
which  is  rare.  In  very  y<iung  children  death  is  mo>t  frc^picntly  du«» 
to  bronch<»pn(*umonia,  usually  a(*companying  diphtlu'ria  of  the  hirvnx 
and  bronchi.  It  may  also  1h>  due  to  progressive  asthenia,  the  result  of 
diphtheritic  toxemia,  or  to  heart  failure. 

iMryntjfal  IHphthrria. — In  can^s  of  ])rimary  laryngeal  di]>htheria 
there  are  wanting  most  of  the  characteristic-  clinicad  fc»aturc»s  which  dis- 
tinguish diphtheria  of  the  pharynx.  There  are  two  reascuis  for  thi^;: 
one  is  the  relatively  rapid  course*  of  the  disc»as4\  often  prcwlucing  dciith 
from  KM*aI  caus4*s  In^fore  the  constitutional  symptoms  rc^sulting  fn>m  the 
absorpti<»n  of  the  toxin  have  d(*velo]H'd  :  the  second  reason  is,  that  absorp- 
tion of  the  {Kiison  by  the  laryngeal  mucous  membrane*  is  very  fe<»ble  as 
ci»mpariHl  with  that  which  takes  plac<'  from  the  ])haryn\.  Ilencr  it 
fcdiows  that  glandular  eidargi*ments.  albuminuria  and  asthenic  sym|>- 
toms  are  gc>nerally  wanting:  also,  that  in  the  caM^s  wlii<  h  c-oine  to  autopsy 
early.  th<*  pan*nchynnit«»us  d«*gen«Tations  of  the  henrt.  kidney,  and  cither 
organs  an*  S4*1dom  found,  but  in^teac]  only  surh  l«*«>ions  as  an*  c-onn«*«  t«*d 
with  the*  laryngeal  dis4*ase.  The  f(*<*bl<*  ciuitagion  is  ilue  to  the*  fait  that 
the  cours4*  is  much  sh(»rter.  and  that  th<*  discharge*  from  the  noM*  and 
mouth  is  slight,  or  abs<*nt  altogether. 

In  its  cutset,  diplith<*ria  of  the  larvnx  is  infli>tingui«^hable  fntm 
catarrhal  inflammation.  It  is  usually  H>m(*what  le>s  abrupt,  an<l  ap- 
parently not  quite  so  seven*  f<»r  the*  (it>\  twelve*  hours  or  even  for  a  longer 
time*.  Tlu»re  are  presc*nt  the  same  lioarM*  ciuigh  and  v«ii«v.  with  slight 
striilor,  gradually  incn*asing.  Tb«*  con<'titutii»nal  Mniptoin<  an*  u>ually 
not  quite  so  nmrked,  the  tempe'ratun*  ran;:ing  fn»ni  '.»*.»  '  to  l»ir^  F.  The 
puln*  is  a<  (-i*l(*rated,  but  n«»t  %^eak  or  inti-rniittent.  It  i^  the  progn*ss  of 
the  diseasi*  which  indicate*^  its  ihanu ter.  u>ually  durin;:  the  fir^t  twenty- 
four  hours.  .\  child  iN'ginning  in  th<*  morning  with  >\u\\  symptoms  as 
have  lH*(*n  dt*S4TilM*d9  may  by  evening  show  a  dixidetl  change  for  tlie 
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wurse,  or  the  symptonis  iiiav  intTiMi^e  with  great  rapic 
iiigiit.     At  first  the  voice  is  hoarse;  later  it  is  entirely  h 
iu  the  begiiirjiiig  is  scarcely  iioticealile,  but  steadily  iiicre 
hour.     Somtitimes,  from  the  first  t^igii  of  hoarsenesia  to 
dyspnea  as  to  necessitate  intubation  may  be  but  a  few  ho 
the  second  twenty-four  hours  all  the  sTniptonis  are  U8ually  w 
The  respiration  is  often  somewhat  accelerated,  but  it  in 
than  normal.     The  face  is  pale  and  anxious.    The  alae  na 
each  inspiration.     The  Icmd,  '%wing/^  stridulons  breathii 
indieatmg  obstruction  both  to  inspiration  and  expiration, 
pnea  increases,  all  the  accessory  muscles   of  re^jpiration 
into  action.    There  is  now  with  every  inspiration  deep  re< 
suprasternal  fossa,  the  siipraclavicnlar  regions,  and  the  epigi 
child  tosses  uneasily  from  side  to  side  in  his  crib,  at  tiir 
violently  to  get  more  air  into  the  lungs.     The  pulse  gro 
weaker.     There  is  slight  bhieness  of  the  finger  nails  and 
face  is  usually  pale;  hut  later  this  too  inay  he  cyanotic, 
covered  with  clammy  perspindion.    On  auscultating  the  eh 
respiratory  sounds  are  heard,  hut  no  vesii-nlar  nmrmnr. 
toms  increase  in  severity  the  t**niiH'rntiire  usnally  rises  gradi 
very  severe  cases  at  the  rate  of  a  degree  an  hour,  mitili^ 
deatli  it  reaches  lOt**  or  even  Wii^  F.    Late  in  tbo  diseal 
becomes  dull,  tlie  violent  struggles  for  air  cease,  and  the  ehi 
a  condition  of  semi -stupor  which  gradually  deepens  until 
which  may  lie  preceded  liy  convidsions. 

Such  is  the  usual  course  of  tbe  disease  when  uurelieved 
Its  progress  is  most  rapid  in  infants,  in  whom  death  usual 
in  from  thirl y-six  to  forty-eight  hours  from  the  first  syniptc 
children  the  conrse  is  rather  slower,  and  the  attack  may 
days  to  a  week,  death  occurring  more  frequently  from  bron 
pneumonia.  They  are  indi(ated  by  continued  high  temp 
r  c  s  f  >  i  r  a  t  i  <  m ,  c  ya  nets  is,  a  n  tl  increase  d  pros  t  r  a  t  io  n . 

The  course  of  the  disease  is  not  always  so  regular,  Ocei 
week  or  mc>re  the  symptoms  are  precisely  like  those  of  ciitan 
of  moderate  scverity^ — hoarseness,  laryngeal  cough,  little  or 
slight  or  occasional  dyspnea.  Then  tficrc  may  he  the  su 
ment  of  very  severe  symptoms,  and  death  in  a  few  hour 
provemcnt  may  follow  the  dislodgemeut  of  the  mcndirane  h 
coughing,  although  in  most  eases  it  forms  again.  ■ 

The  issue  of  every  case  of  diphtheritic  laryugitis  is  ol 
prognosis  is  worse  in  infants  and  very  young  chih^ren  than 
three  years  of  age.  Before  the  days  of  antitoxin  the  mori 
not  operated  \ipon  was  from  eighty  to  ninety  per  cent. 
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i^n  inf«th»idii  ot  tmtiiwiii  ilie  citttluuk  iti  iiifiiulai  niidivr  n  yeftf  in  Imd; 
fully  forty  fier  cent  di©, 

!t  limy  Ik*  cliffuult  in  a  ^ivcn  ra»«c  to  flctiflc  whfthrr  tlu*  ily>*]»m'tt  in 
due  to  laryij^t^l  iiitlaiiitiiiitiuiu  nutl  whetlu^r  ihu  iufUiimmliati  ii^  rntar* 
riml  or  diphtluTitic,  The  ilyj^iJum  of  nHn>[tliiiryn(^*iil  mbpcfas^  of  for- 
elgB  bodies  in  the  Inryiu  or  trarhofi^  or  of  hr-  <  umouia,  ttmy  Ikj 

tttiitaki^n  for  that  due  i^n  lar^ngitiK.     But  in  them?  eortditutrts 

should  there  i>e  any  douht  if  a  i-mreful  exaniiiiatiuu  i»  tiunb  and  a  hiDtury 
obtaiiKMl.     Hetrojil  at  abiceai  may  be  r*  A   by  digital  ex* 

aminntion  of  the  j       ^       ■  hrunchopni'umtinia  i;  ^ni*  in  the  hiiig)i, 

the  diffcreoce  iu  the  eharaeter  of  the  dyspnea^  and  espeeiaUy  by  the 
abecnn*  of  the  noii^y  f^tridor ;  in  the  case  of  f<^»r 

enter  through  the  mouth  or  cxinsiit  of  uleerati  ^  ^__  i 

have  ruptured  into  the  traeliea.  the  dyppnea  coniett  suddenly ,  and  is  not 
aecH^mpaiiilHl  by  fev«*r.     Th#*  main  {lointii  by  whirh  eatarrb  *  - 

IS  ditfUngai'hed  from  the  diphtheritic  form  have  been  conh r 

the  former  diaaaat.    In  brief,  diphtheritic  tnftammaiiun  may  be  ana^umed 
if  there  is  severe,  t^titsttant,  and  int^reaaiing  dy^tpnea  with  aphonia* 

Malignant  Lhphihtria, — The  symptonts  are  usually  0e%*ero  from  tlic 
otttaet  Tha  exutlattoo  in  tliaae  Oiea  may  be  of  a  yelhm,  diriy^giay, 
or  olive  color,  aomaiimefi  ^  nio^t  blark  tnym  the  preaeoee  of  blocid. 

The  membrane  ia  ii«uali>  ivt%  euvering  tlie  entire  pliaryui,  often 

extending  to  the  noae  and  the  middle  ear,  and  occasionally  spreading  to 
the  bucral  i-avity.  There  iK  great  swelling  of  the  torwiln  and  uvula,  and 
it  if  often  impo^ible  to  obtain  a  view  of  the  pharynx*  Sometimea  tiie 
intUmmatton  ia  of  a  necrotic  character,  and  there  may  be  extcnaive 
|aloui;htng  of  the  tonitiU,  the  uvula*  or  the  mift  jmlate.  The  natal  dia* 
[charge  is  generally  abundant*  and  often  ofTensiire.  There  is  markeil 
iwelling  of  the  eervic*al  lyntph  glan«U,  and  fre<|uently  extensive  [nfiltra- 
tton  of  the  cellular  tissue  of  the  neck,  ao  ihitt  the  head  is  thrown  b^rk 
to  relieve  the  pressure  upon  the  larv^nx  and  trachea.  The  awelltng  some- 
jmea  forma  a  distinct  collar,  reaching  from  mr  <»  ear  and  filling  out 
be  whole  aptoi  beaeaUi  the  Jaw.  Tlie  pnwure  %\\»nn  the  jugular  veins 
ads  to  eongeatmi  And  swelling  of  the  face  and  ctmg^tioti  uf  tlie  brain. 
The  temperatun*  ia  osually  high:  ft  follows  no  regular  enurae,  but 
generally  fluettuUea  widely  from  lOiS''  to  !(»«$''  F.  In  antBa  csasaa,  bow- 
ever,  it  may  nevter  be  above  101^  F.  In  the  form  charaeteriaed  by  very 
high  tempi*rature  there  ia  aoiitetime*  found  a  general  strrptof*oeeias  or 
pnettraoeoccua  infri*tion«  tt^ally  the  former  The  pulae  is  weak,  rapid, 
«od  comprpa^ihle*  The  |n*nphrnil  f  iri*ntatian  is  poor,  the  etiremities  are 
flen  cold,  there  is  extreme  mtisenlar  prostration,  and  Iwth  vomiting  and 
[diarrhea  are  fre<pimt.  Then*  may  he  excitement*  rmtleaaDim^  and  active 
rium,  or  dulaees,  tpsthyt  and  stupor.    Nephritis  ia  tery  fnquMmt  and 
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is  often  severe ;  the  urine  contains  a  large  amount  of  albumin  and  casb  of 
all  varieties,  but  rarely  blood.  In  a  large  proportion  of  the  childicn 
under  three  years  old  bronchopneumonia  develops.  Severe  symptoms  con- 
tinue for  from  two  days  to  a  week ;  the  patient  may  die  from  the  sud- 
den invasion  of  the  larynx,  or  there  may  be  suppression  of  urine  and 
uremic  convulsions ;  but  more  frequently  the  cause  of  death  is  circuktonr 
failure  or  bronchopneumonia.  Death  usually  occurs  while  the  loctl 
disease  is  at  its  height.  Occasionally  it  comes  later  from  myocarditis 
after  the  signs  of  local  improvement  have  begun.  Evidences  of  mjocar- 
ditis  are  present  post  mortem  in  nearly  every  case. 

Those  who  manage  to  escape  the  dangers  of  the  acute  period  hate 
still  others  to  encounter.  Among  the  latter  may  be  mentioned,  ex- 
tensive sloughing  in  the  throat  or  of  the  cellular  tissue  of  the  neck, 
which  may  be  followed  by  severe  or  even  fatal  hemorrhage,  diffuse  sup- 
puration of  the  same  region,  late  nephritis,  pneumonia,  or  pleurisy,  and 
finally  paralysis  of  the  heart  or  respiration. 

Complications  and  Sequelae. — !Most  of  the  complications  of  diph- 
theria have  already  been  mentioned  either  under  the  head  of  Lesions  or 
Symptoms.    It  only  remains  to  consider  their  clinical  association. 

Otitis  occurs  particularly  in  the  rhinopharyngeal  cases,  and  is  some- 
times due  to  the  diphtheria  bacillus  alone,  but  more  often  to  mixed  in- 
fection. The  type  of  inflammation  is  often  a  severe  one,  and  it  may  be 
accompanied  by  necrotic  changes  in  the  drum  membrane  which  resem- 
ble those  of  scarlet  fever. 

Bronchopneumonia  is  the  most  frequent  complication  in  young  chil- 
dren. It  occurs  especially  in  laryngeal  cases,  and  in  those  of  a  severe 
type  whether  the  larynx  is  involved  or  not.  Other  pulmonary  compli- 
cations are  infrequent.  Emphysema  is  a  complication  of  laryngeal  diph- 
theria ;  it  is  nearly  always  vesicular,  rarely  interstitial.  It  may  become 
general,  extending  into  the  cellular  tissue  of  the  neck  and  afterward  that 
of  the  entire  body. 

Pericarditis,  endocarditis,  and  meningitis  are  all  rare  and  are  seen 
chiefly  in  septic  cases  of  the  most  severe  type.  Myocarditis  is  much 
more  frequent,  and  is  present  to  a  greater  or  less  degree  in  nearly  all 
severe  cases.  It  usually  causes  no  distinctive  symptoms  but  can  be 
detected  by  physical  examination.  Ileart  block  has  been  described  in  the 
course  of  and  following  diphtheria,  but  is  rarely  permanent.  It  is  to  be 
referred  to  a  lesion  of  the  bundle  of  His. 

Thrombosis  and  embolism  are  among  the  less  frequent  complica- 
tions. If  cerebral,  they  may  cause  hemiplegia,  aphasia,  and  sometimes 
convulsions;  if  peripheral,  they  usually  affect  one  of  the  lower  extrem- 
ities, where  they  may  cause  sudden  pain,  numbness,  and  coldness  of  the 
limb,  followed  by  partial  paralysis,  edema,  and  sometimes  even  by  gan- 


DIPHTriKRlA 


am 


I 


grenc    Thrombosi*  of  i\w  pulmonary  artery  or  of  thi*  heart  may  be  a 
mnm  of  sudden  death. 

Honiorrhajir****  «n*  iii*imlly  rm^nl,  iind  whiTc  hi  tiu»?*i  niMt*  Uwy  ii.t 
pcriuiis,  they  may  necessitata  phi^giii^  of  the  |HMU'rior  nareu.  Im  .  iih^f 
frufii  any  other  inui^ti^i  tnrmbmne  may  iiecur,  but  it  i«  ran*  exwpt  fn>m 
llie  moutk,  Su^jeutaricona  bemorrha^cfi  are  infrr€|uent^  and  arc  eri- 
dentf  of  a  very  high  di'^ee  of  diphtheritte  tiiternia,  Tliey  tiMtally 
cHxmr  a«  Miiall  petechial  apota,  but  are  sametiniea  extensive.  They  may 
be  seen  ui»im  alnio«i  any  part  of  the  liody,  moj^t  frinpietitly  np^m  the 
ibdoineii  ttiid  hiwer  extreiiiilit^;  but  tile  lJio#t  extensive  eJLtxavaiyitmii 
we  have  ever  aeen  waa  in  the  neck,  reaehhtg  from  the  clavicle  almoil 
to  the  ear  and  eo%'ering  mnirly  one  hiteral  half  of  thc»  n€>ek. 

^VlUmuio  is  present  in  the  urine  of  altnot^t  tnery  mtm  of  uuideratii 
aeverity,  UTiually  deftcnding  uixin  a<?ute  degi^neratiiin  of  tlie  kidneya. 
Ai*ute  nephritii*  ia  DK*»t  frequently  »een  in  ievere  tii.4c^.  It  then  Uiiually 
devekt|»  at  the  het)^tt  of  the  hw-id  di>n*ajM%  but  may  it>me  during  eon* 
valcseoeuoi.    Cbroni<!  nephritta  very  infrequently  foUowa  diphtlu^ria. 

Diarrhea  ia  of  {requcitt  oiiurreuce.  There  may  be  no  inte^inal  lc«ioii 
or  ih*oeolitiii  may  te  plvi^nt,  whiih,  b»weu*r,  P«4dom  guea  on  to  ulrem* 
tion.  It  ia  e3(tremely  rare  ttiat  the  menibranoud  fonn  of  ileocolili*  is 
seen,  >•   ^  ^  -ociated  with  the  prcisenec  of  other  orguiaiii 

thed., 

l>iphtheria  ia  nanally  followed  by  a  teveru  and  ofirn  |ieniiKtetit 
mia  u"  Tnr  wi^*ki»,     1*  ia,  n^hrtlta,  and  cardiac 

dtaen^  Hi^i'lvt-a  durtti.  i^^arenoa,  and  aa  ba  raahad 

aK  aequelae.  t  im\n»tinni  iie«|Ui^  of  dtphthma^  bowemr*  ia  pact* 

diphtheritic  puiai^r.!^  already  dtacmyaKl  in  the  chapti»r  im  Haltipla  Neu- 
ritis. 

Pneumogmific  Parol fM^^^'Soum  raaea  of  diphtlH*ria,  e^*dally  tboaa 
irilMik  receive  no  antitoiiu  or  wben  tba  antitoxin  ia  ad]iiiaiaterr4l  lata  Of 
Id  loo  umall  amount,  prv««;nt  a  group  of  nymptoma  which  have  beea 
Kferrted  to  degeneratioii  of  the  poenmoipwtrie  nervta.  The  evidefi«cv 
bowrviT,  is  by  titi  flteana  emit  lu^vr  that  thia  ia  tba  tma  aiplanatiou  of 
the  rlinieal  pirtttra»  whidi  is  a  familiar  one. 

Thcae  symptotna  may  coma  ou  at  any  time  in  the  course  of  tlie  dtM^ane, 
but  seldom  earlier  than  tha  and  of  the  second  itc^*li;.  By  this  time  tba 
throat  has  tiaitally  claaiad  off  ratirely,  and  the  patient  is  evimiiilenri 
convalfaReiit  The  symptoms  rabte  to  the  stomacli,  tba  haart,  and  the 
resptratioo.  UsQally  Ilia  Anl  thloi^  to  attract  notioa  is  that  th^  patient 
refoaes  food  and  vomila  oeearioiiany,  afterward  psfilataitly,  withnat  ap* 
parent  cansa.  If  the  pttbe  ia  carefully  ahfi!rved  it  la  ffntiid  to  ba  much 
slower  than  prarioosly*  baEaf  only  80  or  M  when  it  waa  formerly  IM  or 
morp.      It   i>  alj»  weaker*  ronLfiTMslUe.  and  often  inm«*whAt  im*^itar 
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The  ha 
m  dhmM,  «id  the  Ajtim  nad 
Tbepr  ii  gnat  iiitliMW,  b«l  the  auiid  k  entiiriT 
mriii  trot  he«i  Jifliiw^  whkh 
ii%lil  eacftioa  at  timiiiig  ofer  in  bed  ae  sltanfilaiig  la 

Kat  en  the  eeaes  efe  le  Kioa.    In  the  imUer 
petpfialMinr  «o  irre^ler  pulte^  ^^^^  Jjmwffe^  and 
atladti,  Wi  of  do  great  eeverity.     Sach  ayaiptiaaa  aaif 
for  erreral  deji  end  then  di Appear;  hat  raoia  freqaeaHy 
ba  the  bcffiininf  U  the  aMta  eenoiia  fom  of  the  eos] 
tf OM  of  oci-arrefice  of  fheee  ejaifiloiBe  lariee  eooeiteeh 
ai  late  ee  the  tbird  or  fotirth  veek*    The  lete  caees  are 
cinied  with  Mime  other  form  of  pofftdiphthentic  paiahaii. 

HuMm  heart  failure  maj  be  seen  late  id  diphl 
the  ijinptomi  jtut  doiir!rihed«    It  mmj  occur  with  few 
ffymptomii;  an  when  a  rhikl  fall«  dead  after  walking 
nuddf'til/  flitting  up  in  bed,  or  from  fiotne  other  m 
iibly  a#  a  vonnequeuce  of  pannioii  or  excitement.    We  km 
girl  whfi  wnn  rfUtMidrrerl  well  enough  to  go  coaating  and 
deal  J  after  the  effort. 

Tin*  i*xpliin«tion  of  heart  failure  during  or  after  diph 
fore  not  alwavH  th«f  mnu*.  When  it  oi*curs  at  the  height  ol 
it  in  wnic^imcM  due  to  cardiac  thrombosis,  probably  alwu 
with  t'haijg**!!  in  the  nniMnilar  walls.  WTien  it  occurs  latfl 
iome  Hiidiirn  muwriilar  effort  or  excitement  without  premor 
toinn  (jf  liny  nort,  it  in  prc*baWy  the  result  of  changes  in 
waltt+— a  true  mym*arditi». 

Siagnoiii. — The  diagnoBi&  of  diphtheria  regts  upon 
eviiJeiicii — eliriit'a!  and  bacteriological.  In  mild  cases  and 
«<tttgt*  (»nly  bnctrrifilo^'irrt]  eviflpnee  can  be  relied  upon.  H 
Hirjind  mmiifeHtjitif)iiH  uf  the  disease  are  important  and  sh 
ignoretL  It  m  in  nio^t  caMCH  ponsilde  to  8ay  from  cliuical  symj 
ca»e  18  one  of  diphtheria;  but  it  h  never  possible  to  Bay  froi 


or 
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ftjone  ttittgUHp  Li  not  tmr>  of  iliplitheriiu  Culturi')i^  llu*rrf(>ri%  tfhuuliU 
it  jKiM£iibl%vBSBiule  in  every  vM»e,  I'hey  are  ii«'i^86ijirj  in  the  iinlii  eai^eH 
in  order  thai  a  correct  diagiicMiiji  toay  be  mado  and  (miiM^r  quarmntint^ 
n*gulnti<iiiit  i*nf<m^»d, 

Thf  mere  prewfott*  of  tliplitheria  liacilli  in  the  throat  dijeii  not  ptviTe 
that  a  (KTtion  hm  diphtheria  any  mor^  than  the  pn^mrnee  of  the  pneuino- 
ctKiHiK  in  hitt  jMiliva  pruvi*}i  that  hi*  hai^  pnt^uimmia ;  but  whi^n  diphtheria 
baoiUi  are  aii^4H'iati'f)  with  tlinjcai  evuhuireii  of  ifitlannuatmn  of  tike 
thnittt  or  nofie  the  diagii«^i«  may  lie  regardetl  aa  €4(tal>li»thiHl^  A^in.  tha 
lae  may  U»  one  of  diphtherfa  an«l  the  harilli  not  found  at  the  fir«t 
imination,  althouj^h  fmind  fiiib^uently.  In  n&ing  antitaim  one  mu^t, 
in  ]KTha{>4«  the  ninjority  of  caiM*}*,  \m  gtiirh**!  by  eltnital  aymptomai  alune^ 
not  waittiif^  for  the  roKult  of  the  barter  ioloj^ioal  eia  mi  nation*     It  iit  there- 

^on?  im|H>rtant  that  both  methinlg  of  dtai^MM^in  #houhl  be  emphninL 

1*  Thk  Cuxical  Duaxoaia. — Not  mueh  irofiortanee  ran  lie  attai hed 
to  tba  mode  of  omtet ;  for  diphtheria  may  bc^^tn  in  many  diffen^ut  ways^ 
The  prrM^tift*  of  a  nitxnl  diMltargt*,  e^ixn  inlly  if  abundant,  irhiimuH 
and  tinj^nl  with  hlofKl«  the  early  development  of  the  Nymptmiiii  of  i-roiip, 
and  tlie  rapid  enlargement  of  the  nTvii:ttl  lymph  ntwle*.  all  p*»int  Mronfly 
to  diphtheria,  l^ter  r«ymptiiinj)  ahi^h  are  espeitaUy  dta^^utintie  Mt9 
irkini  anemia^  pr<tgT4*aftiti*  aitthenia,  very  fetddtr  pijla<«  whieh  m  aouMP* 
tinitnft  kUiw,  Kijmetinu*ii  rapid,  lAUihlen  attai  k^  of  iyncii|»e,  nana!  rcguigiMl* 
tioo  from  paralviii  of  the  noft  palate»  contagion,  and*  finally,  tlie  devdofK 
ment  of  paralyiiia  of  the  muM*h^  of  the  throat,  eye,  or  extroijiae^  nitli 
paraly«i£i  of  the  heart  or  reppiratioti* 

The  membrane  of  diphtheria  gtmerallj  appears  flrai  upon  the  tonaala. 
anally  a«  a  gray  film  which  gradually  beeom«i  more  denae  aod  wltiti*. 
and  often  hm  the  lo«>k  of  i>ring  plaalsrtd  on.  The  cAofi  of  older  mem- 
brane iJ<  gray,  gnH*rii*li-yellow^  brown*  aomftimea  (ilark.  Beginning  aj^ 
a  amall  pati  h«  it  soon  covem  the  tonmla.  It  fn^uently  affei-ia  one  tonsil 
tw«ity-f«iiir  or  thirtyiKiJt  hmint  bi^forv  the  tither,  and  oitiaaiocially  il  ia 

I  conflned  to  one  aide.     In  eic^pitiinal  cmmm  il  lai^tua  in  llie  rry^  of  Ibe 

ttonriil  and  apjieani  aa  iaolatrd  dotn,  which  may  coal«ar#  tn  form  a  eon- 
tinnoiia  |iateh  lilu»  that  aln^ady  deMrtbed,  or  it  may  f^maus  taolated  like 
the  exudate  of  an  onlinary  fiilUiular  toftMillitiit.  More  important  ia 
the  faii  that  the  membrane  tprradit  fmm  the  original  peat^  and  alio  the 
manner  of  ita  spreading.  If  it  eitenda  beyond  the  tooatia  to  the  walU 
ot  the  pharynx,  tW  fanrial  pillara,  and  the  tivtila,  it  ia  almoKt  aiirely 

■dipbtlieria.  The  aame  ia  true  of  doobtful  pat«  hiv  on  the  tmuiU  or  faui^ea 
followed  by  i)*mpt«inia  of  croup.  The  rapidity  of  the  aprvsadinf  variaa 
nuu  b  in  Uia  different  caaoi^  bot  the  gradual  eatenaion,  aa  ahown  by  obaer* 
\«tkiiia  made  at  tnterrmla  iif  tit  or  etglit  lioitf%  nanally  aHtii^  the  dtag- 
in  the  primary  oaacau    Uoweirer,  if  the  throat  aymplmna  eompli4*ale 


1040  THE  SPECIFIC  INFECTIOUS  DISEASES 

measles  or  scarlet  fever  the  above  rules  do  not  apply.  Most  of  the  mem- 
branous inflammations  of  the  throat  seen  in  these  diseases  are  not  dueU 
diphtheria.  This  is  particularly  true  of  those  which  occur  at  the  hei^t 
of  the  primary  disease.  Those  which  develop  at  a  later  period  are  often 
due  to  diphtheria. 

Primary  membranous  inflammation  of  the  larynx  may  always  be 
safely  regarded  as  diphtheria;  but  if  there  is  no  visible  membrane,  the 
diagnosis  is  rendered  positive  only  by  a  bacteriological  examinatioQ. 
This  may  he  true  of  many  nasal  cases  where  the  only  symptoms  are  a 
discharge  of  the  character  previously  described.  Such  cases  may  con- 
tinue for  weeks  with  no  symptoms  other  than  the  discharge,  especially 
in  infants. 

It  is  seldom  difficult  to  distinguish  diphtheria  from  other  diseases; 
but  the  exudation  upon  the  pharynx  or  tonsils  may  be  confounded 
with  thrush  or  ulceromembranous  angina.  The  appearance  of  the  ton- 
sils on  the  second  or  third  day  after  tonsillotomy  has  been  performed, 
may  easily  be  mistaken  for  diphtheria  by  one  who  is  unfamiliar  with  the 
appearance  of  the  postoperative  wound. 

Diplitheria  of  the  mouth  may  be  mistaken  for  herpetic  or  ulcerative 
stomatitis;  but,  as  a  rule,  it  is  seen  only  in  the  worst  cases  of  pharyngeal 
diphtheria.  Diphtheria  of  the  mouth  alone  is  so  rare  that  it  may  be 
ignored. 

It  is  sometimes  difficjult  to  distinguish  cases  of  scarlet  fever  in  which 
the  throat  symptoms  are  severe  and  appear  early,  from  cases  of  primary 
diphtheria.  In  many  of  these  cases  the  eruption  appears  late,  and  is 
not  characteristic.  Much  importance  is  to  be  attached,  as  pointing 
toward  scarlet  fever,  to  a  prevailing  epidemic,  a  history  of  exposure,  a 
sudden  onset  with  severe  symptoms,  vomiting,  prostration,  very  high 
temperature,  and  to  a  very  active  inflammation  in  the  pharynx.  In  all 
cases  with  a  sudden  onset,  in  which  from  the  throat  symptoms  one  is 
inclined  to  make  a  diagnosis  of  diphtheria,  the  possibility  of  scarlet  fever 
should  not  be  forgotten,  and  one  should  never  omit  to  examine  the  patient 
thoroughly  for  an  eruption. 

2.  The  Bactehtotxkiicat.  Dtaonosts. — The  Technic. — In  many  cases 
an  immediate  diagnosis  may  be  reached  by  the  examination  of  a  cover- 
glass  smear  from  the  throat.  This  method,  although  often  valuable,  is 
not  adapted  for  general  use,  as  bacilli  directly  from  the  throat  are  much 
less  typical  than  those  from  cultures,  and  the  chances  of  contamination 
are  much  increased.  Furthermore,  the  mouth  often  contains  other  bacilli 
which  somewhat  resemble  the  diphtheria  bacillus. 

In  taking  a  culture  from  the  throat  nothing  but  the  membrane  should 
be  touched  and  this  should  be  rubbed  firmly  with  a  swab,  which  is  then 
rubbed  over  the  surface  of  the  culture-medium.    In  laryngeal  cases  the 
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eultnfe  should  be  taken  from  the  posterior  Mall  of  the  phim^nx,  nutl  in 
naiMiI  vJMwn  from  the  not^tril. 

Thf  Hflinnri*  (n  hp  Pltired  ufmn  iltu  hriolittjunt  />  vj.;ri,..ix. — '|  fn'  <1i[^h 
thtria  harilliim  will  a1m<^t  itivnrial'lv  \w  fiMiri*!^  if  tl»'  r.    j^  viHiUle  iw*  u\- 
brane  in  Uic  pharynx,  if  no  antlN^piit^  have  been  ipplieil  ahnrtly  Mure 
ti^it)^  the  ¥^nK  and  if  the  cnlture  haa  been  made  with  aufficktit  care  to 
avoid  cTtnUminatiotL 

The  diphtheria  bacilhut  fiometimea  diicapprani  rarly;  hrncc  ciiUnrf** 
made  while  the  membrane  in  k»i^enin#r  may  Ik?  negative.  If  the  mem- 
bntne  has  diwiiiiK^ared,  tir  if  nnne  hat$  t»ct*n  pn^f^ent^  tt  i«  not  iufrtHpietitly 
neceAaary  to  obtain  material  from  the  tonaillar  eryjita  to  order  to  dia- 
eover  baeilli.  It  ik  therefore  impirtant  in  n)l  caiNLi*  to  cimj^ider  the  dti ra- 
tion of  the  diwaw?  before  drawing  a  ecmelujiion  frum  a  neji*ative  eulture. 
In  cmsea  of  laryngeal  diaease  without  phar>tif^>al  exudation*  an  early 
iniltnre  in  negntive  in  nearly  half  the  eami&;  altluiugh  a  littU*  later  btirilli 
may  lie  eougheil  up  and  founcl  in  the  pharynx  in  abundance.  A  liingb 
^negative  culture  should  never  la?  taken  as  conelun^ive^ 

K«»r  diagnoytie  |mriH»«4»»t,  all  baeilli  presunit  in  •n^piiitinH  thniiiK  hav- 
ing the  mi»rphobigic-al  and  cultural  cliaracteriitii^  of  dipliMi*  rif>  Km  if!i 
an?  to  be  regarded  a«  virulent 

yon-i'iruhni    lianlli   lUsfmhUng    iht    Diphtheria    Banii^A, —  I 
may  be  found  in  tltroat^  a  form  whii  h  itjrre^poud*  in  every  other  di...... 

terietie  with  the  diphtheria  bai illuii,  but  whiih  lai^ka  viruletur,  aa  nhnwn 
by  animal  tev^tif.  Mm,  another  fonn,  whiih»  though  in  many  partieulara 
reaenibltng  the  diphtheria  bneillua,  diffena  fnmi  it  in  \mtig  i^iortef, 
plumpf*r,  and  mori!  unif(»rm  in  aixe,  anti  in  pni^luring  an  alkali  in  broth 
eulturr»;  to  thin  th«  term  ftArtuia'tiifththma  hurtlluji  hju*  \>n*n  given.  Il 
ta  more  frequently  ne^'U  than  tlie  form  ju^  demriU^d  and  like  tl  b  imn* 
%tndent  Both  thi*M^  forma  are  ran;  in  throata  where  a  iiu»pieio<i  of  difib- 
theria  eiiata. 

The  l^rtMrntP  of  Viruleni  ItMeilH  in  Ike  ThrmU  of  Itmlih^  /Vraoaa. 
—That  virulent  baeilH  may  be  harboretl  for  an  imle^nite  period  in  the 
throat  or  nof«t*  i»f  a  healthy  |K*rM)n  tn  pmve^l  by  many  ulmr  THu 

New  York  Health  I  department  made  cibi»eniatit»n6  u|ivm  ft<  cliit«> 

dren  in  f€»urti*cn  familn^  iu  whteh  one  or  mure  emm*^^  of  *i  \  had 

cuTurred,  and  where  no  attempt  at  \  had  be«*n  ntaiW.     Itt  oihh 

half  tbe#e  i^aaee  lianlU  wi're  ftiuud,  a:.'*  ^  P.^.i^l  trcta  ilHtwt*d  Iheni  to  lie 
virulent  iu  rver^'  one  of  mx  tmsfa  te^ti'd,  altlM>Qgli  four  of  the  eliildren 
did  not  devdop  <        n,    Clf  the  entire  naiiliir»  forty  per  cent  twbas- 
qurntly  fleTel<»pt^;  ....... ;ieria.     Our  own  eiparienee  in  two  in«1ttntiona 

when*  dipbtbrria  has  lK«en  rndemtr.  fully  eonfirma  the  olfeirrTatiim  thai 
b*dlli  of  all  defri^eea  of  riruleiiee  are  very  frvqwefitly  found  in  the  aoaea 
or  thrcNita  of  expoaed  chAdtwii,  altliiiiigb  a  larfa  proportioii  of  than 
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nefcr  dfrretop  the  dbease.     OuUide  of  hwtitnticioe  md  tnfe 
mttii  boiiiif:^,  faovever,  rodi  •  oooditioD  is  madi  less  eomoioii* 
Guthrie  took  ctiltures  from  1,^17  public  school  diildmi  in  ] 
In  44  children  dipbtfaerim  bacilli  were  foimd,  bat  in  only  ei^bit 
rtnilent 

PtognodiL — Many  powbilitiee  exist,  and  eTen  tlie  mildest 
lie  regarded  m  serioufl  and  cmref ullj  watched,  Bince  one  can  Ji 
when  nnfavorable  i}'mptoni&  maj  derelop.  iH 

The  fartorg  to  be  ctiiieidered  Jn  Uie  prognosis  of  anj  gi^i 
the  age  and  previous  condition  of  the  patient;  the  extent  of 
brane  and  the  rapiditj  with  which  it  is  spreading;  the  degre 
thcritic  toxemia  as  shown  hy  the  condition  of  the  pnl&e  and  tl 
iymptonis;  whether  or  not  the  membrane  ha«  invaded  the  la 
the  preiicnce  or  absence  of  complications,  especially  nephritia 
lopneumonia ;  but  of  more  importance  than  any  or  all  tbM 
rbethcr  antitoxin  ifi  u^ed  and  when  it  is  administered.        f 

The  following  figures  are  from  the  Report  of  the  Healt 
ment  of  Chicago  of  cases  treated  for  a  series  of  years. 

Died.  MortalEt 

Injected  1st  day 355 1 0.27  per 

•  2d  day 1.018 17 1.67    - 

•  3dday 1,500 57 3.77  ■ 

•  4thday 720 82 11.39  «■ 

•  later... 409 119  ......  25,37  « 


ToUb* 4,071 


276 


6.77 


In  all  thcj-sc  ca^JCs  the  diagnosis  of  diphtheria  was  confim 
turc8. 

Diphtheria  mortality  is  highest  during  the  first  two  y© 
from  ittf  strong  tendency  to  iDvatle  the  larynx  and  lower  ai 
aii'l  from  tlie  frequency  with  which  bronchopneumonia  occur* 
plifatioiu  Those  whoi*e  experience  with  this  disease  does  m 
the  introduction  of  antitoxin  can  scarcely  appreciate  the  ret 
ouft!y  obtained.  Of  eighty-five  consecutive  cases  under  twenty- 
of  flge  obnervcd  in  the  New  York  Infant  Asylum,  in  a  period 
over  two  years,  the  mortality  was  sixty-eight  per  cent;  in  ovei 
of  the  fatal  case8  the  disease  involved  the  larpix.  In  diph 
pi  tain,  wliere  mo8t  of  the  mild  cases  incliuled  in  the  above  stati 
prohahly  not  have  been  admitted,  the  mortality  in  children 
years  formerly  varied  from  Bixty  to  eij^rhty  per  cent;  in  privi 
it  ranged  for  this  age  frfun  thirty  to  pixty  per  cent. 

It  can  not  be  too  often  eniphaHized  that  the  danger  from 
iR  not  over  when  the  throat  has  cleared.  The  most  frequen 
death  alter  this  time  are  bronchopneumonia  and  cardiac  pari 
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ProphyUzii, — In  no  infertiouii  did(*ase»  tmallpai  tlone  except^,  can 
I  tnui'h  Im!  arcompti^HMl  in  tht^  way  of  pn-vrntiim  ak  in  fliphthiTla* 
Puljlir  fuiit?ralH  of  rbildreu  dying  from  diphtheria  cihtjutd  invariably 
b«  prohibiti'd.  S<'h<Rd«  »(hnuld  Ik*  i\nt^*i\  whfiii*vi*r  tbe  diaciAe  ia  epi^ 
demic*  (^hildren  from  faniilien  wht^re  diphtheria  extfita  abould  not  be 
allowed  ti^i  attend  ftchoul,  nor  mingle  in  any  way  with  ather  rhildn^n^ 
for  die  rt»aw)nji  that  they  may,  whili*  healthy,  he  the  carriers  cif  the  di*- 
'^mi  and»  what  i«  even  more  important,  that  they  may  be  them*t»lvet 
«ufTt«riii^  frcim  diphtheria  iti  on  early  atag«  or  in  a  mild  ffinm. 

In  every  lar;^  city,  hof^pitals  for  diphtheria  patients  §hould  tie  eata1>* 
ItKhed,  nut  tuily  fur  the  pcmr,  but  with  private  rmimti  for  ram*ii  deveh>{ft- 
ing  in  hotels  or  other  plaeca  where  iaolation  ia  tm|M>aaible.  £very  city 
ahonld  W  provideil  with  a  »team  di*infortrng  plant,  when*  earpi*tn,  biati- 
ketn,  btMldiui;,  ete«,  ran  Ik*  sent  from  the  8irk*ro«im  for  di.Hinfki4iou. 

Quamntine. — Xot  only  ©?<?ry  undoubti<rl  ctue  of  diphtheria,  hut  evm 
itiapei  ttni  eai^,  should  lie  tmmc*d lately  isolated.  Quarantine  ti*f  the  lat- 
ter should  ix)ntinue  until  the  diagnofttn  ij«  iM*ttb*t|  eifhiT  by  a  iNnieriu* 
lo|^ieal  examination  or  by  tlie  course  of  the  difii4*aae,  IWitive  and  mi^- 
pe(*ied  eajips  ahould  not  be  tiolatiHl  togetlier*  Tlie  quarantine  in  every 
inxtanc^e  munt  be  complete.  If  poiMiiblei  culturei  ahould  \m  taken  fnmi 
the  throata  of  all  exposed  childn^n.  Thoae  eontaining  diphtheria  liacilli 
fihould  l»e  quarantined  likd  eaaea  of  diphtheria,  for  they  may  be  eqaatty 
dan>rcrou8;  they  «»h(Hild  use  gaiflef  and  fiprnvfi,  tind  the  noae  and  throat 
ahould  U^  eloiiely  watehf^d, 

Bacteriolo^  han  funn?^hed  wime  very  *i«'iif  •  :  l  frim  u^iili  the 
neoenary  dumtiun  of  the  (teritkd  of  qunrantiot  m  <;  i^  .3.  i.  r.in  i  !  In 
thia  the  physician  ia  to  be  guided  by  the  time  that  the  baetlli  remain  in 
the  throat,  for  the  patient  ia  to  U^  ixHiJ^iderHl  ai  dan^n'muii  whilr  they 
fpentitft  This  point  waa  investigateil  by  the  New  Yi^rk  Health  L)«(iart* 
ment  in  505  canfv:  In  304  of  th^ae  Uie  bKtnlli  hail  diniapfiraretl  by  tha 
third  day  after  the  membrane  was  gone;  and  in  3ot  th€*y  |ier«iate«l  for  a 
longer  time— in  17«T,  fur  neven  dayi*;  in  64,  for  twt4%e  dayi«;  in  3<i.  fur 
fifteen  days;  in  !$»  for  twenty-cme  daya;  in  4^  for  twenty<<*ighl  days;  in 
;4,  for  thirty -five   '  ud  {n  f,  tor  nJxty-threie  davit.    In  many  of  thi« 

in  which  t  U  persiat  for  an  ununual  time  thi*y  are  found 

deep  iu  the  rnrpts  of  tlie  tonsila.  Othen  are  raaea  of  naaal  diphthi*Tia; 
CKf  tbfsa  dottbtleaa  Che  antrtim  haa  bnen  intided*  Whik  it  ia 
biy  tnii  that  in  a  e^rtain  numliiir  of  csaaa  theaa  penialiiit 
bacilli  are  non-iinileot*  the  opf¥)aite  haa  bi«en  freqnmtly  shown.  Of 
]5  mam  in  whieh  tlte  vimirr  tested,  Tirutent  ba4*i1li  wrri?  found 

in  9  at  periods  varyini;  from  «  ^'enty-flve  dav!:  aft<  r  th4*  membrane 

[vaa  gone 

IVMfaienI  of  Su»pit^tUd  Ci^m^m^ — During  an  eptdtimii:  uf  diplilbemi. 


■y^ 
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especially  in  an  iiistitutioo,  every  child  with  sore  throafcl 
charge  should  be  looked  upon  with  suspicton,  and  isolate 
result  of  a  hactcriulogieal  examination,  even  though  no 
present.     If  there  arc  patches  on  the  tonsils  or  any  othcrj] 
brane,  the  case  should  be  treated  as  true  diphtheria,  in  ordc 
mny  he  lost.     Tf  tlic  bacteriological  cxaminnlion  shows  thi 
to  be  true  ilipbthcria.  the  patient  nniy  be  rekniiied  from 
two  or  three  day^,  provideil  tlic  throat  fiyniptoms  disapf 
course,  important  that  the  conditious  laid  down  with  refe! 
terjologital  diagnosis  shall  hnve  been  fninUcd,     ^Should  gj 
tinue,  however,  a  eecond  culture  should  l>c  taken. 

Immum'zaiioti  of  Persofhs  ErpofietL — When  a  case  of  ai 
curs  in  a  family  or  an  iiislitntinn,  every  child  and  all  adnlta 
their  innnnrvily  (h'tcrinnH'd  hy  the  Schick  test.  This  is  bfl 
irritating  action  of  uonoutrsiliztHl  (liphtlu*ria  toxin  upon  tissii 
jceted  iutracutaneously  even  in  the  minute  amount.  The 
determines  the  presence  or  ahsente  of  urttnrjil  antitoxin, 
whether  or  not  persons  arc  susccptilile  to  tlu'  disense,* 

The  New  York  Health  Dupartnv^nt  supplies  an  outfit  fo 
test. 

Those  persons  witli  an  immunity  dt*  not  require  autitoxff 
wlio  give  a  positive  Sehick  rcaetion  should  be  inimunize(L 
are  not  immune  should  be  carefully  observed.     If  they  are 
close  eoutuct  with  diphtheria  patients  they  also  should  receiv 
nixing  dose  of  antitoxin.    When  it  is  impossible  to  apply  the 
children  imder  five  years  of  age  should  be  immunized  with  j 
ouce.     With  older  children  immunization  may  he  postpone 
only  that  they  can  lie  observed  at  least  twite  a  day.     If  this 
thoroughly  done,  all  children  under  ten  years  of  age  shoul 
prnphylaetic  injeetion  of  antitoxin.    Those  older  nniy  be  treat 
are  treated  by  (lose  observatimu  but  without  antitoxin  unle^ 
or  other  suspieiiuis  symptoms  arise.  f 

"^The  method  of  appljHng  the  Schick  test  is  as  follows:     With 
dermic  needle  ami  u^iing  a  carefully  graduated  syringe  1/50  of  a  mit 
dose  for  the  guinea-pig,  of  diphtheria  toxin  is  injected  inlracutanco 
2  c.  c.  of  salt  solution. 

If  naturui  antitoxin  is  present  no  reaction  occurs  beyond  that  due 
puncture.  If  no  antitoxin  is  present  a  circuTOsicribed  area  of  reduce 
diameter^  appears  in  twenty-four  to  forty-eight  hours.  Thia  persists  I 
days  and  gra dually  diKjippeari^,  leaving  a  brownish  pigmented  spot 
Buperhcmlly,  and  that  may  be  appreciable  for  monlhs.  There 
tional  Hymploni.H  and  no  pain.  The  test  is  sharp  and  accural 
a  pseudo-reaction  may  be  seen.  This  appears  earlier  and  disapp 
The  area  is  less  sharply  circumscribed  and  more  indurate^d. 
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The  dom  for  imntutiiiuitktti  in  fram  504)  to  I.IKK)  ojitK  the  fiirmcf 
tH'iiiK  tltiit  requtrefl  for  an  infatit,  ittd  the  Utter  for  older  c4it|tlr«ii. 
There  t«  no  ikmbi  tUiit  for  a  liiiiit4il  litiic^frum  two  to  three  w«ds»— 
iiluHi«!ct  c-oiiiiili^te  prtitiHtiiui  in  (-(iiiftvrrtHi. 

Diphtlieria  so  often  iHimplieated  icmrlet  fever  and  tnea^lea,  particularlj 
til  tnj«titulioi}«  nrifl  in  hcDtpitalj*  for  i^ititiigioit»  iliM^nM^i^,  timt  ^fMn^inl 
r^oiiHiikTHtioti  hhitulrl  be  gi\tm  to  nuch  patients,  llie  Srhii^k  tetit  mIiouIJ 
be  made  on  all.  and  tho#e  patients  with  no  natural  immunity  »hould 
\h;  given  antitoxin.  If  the  ti't^t  run  nt>t  W*  nuhle,  the  only  Mife  rule  in  to 
immuiiizc  every  child  aiiinitted  to  a  ftturlet  fevtr  or  meanlcs  ho«piial»  and 
iu  inititution  cpidemica  of  either  of  thr^^  diseaiiiHi  to  imtnuntxe  every 
child  attaek**d. 

A  nuree  who  ia  not  inunune  to  dt[ditheria  ahould  not  work  in  infei> 
tioua  hu«piialsi  nor,  ordinarily,  care  for  diphtheria  patietita  in  prifate 
pradiee.  If  it  in  neoeaMiry  f<ir  her  to  take  care  o!  a  diphtheria  patient 
nhe  nhould  fi^ceive  1,000  anitii  of  antitoxin.  Thew  grnemi  ndeii  do  not 
apply  to  phynicianit  who  are  in  \em  clom  contact  with  patienta.  They 
f^hould  take  the  same  premution*  as  in  licarlct  fever 

The  injection  of  a  mixture  of  t4)3tin  and  iiutiUuin  in  which  the  taiin 
in  not  completely  neatralized  in  often  used  with  animaln  to  rmuna  A 
pro<hi€tion  of  antitoxin.  The^»lnilfl  Smith  *«ujrp:*ntcti  nurh  a  nn'xture  for 
the  immunimtion  of  childn*n  and  Ton  Behrinf;  put  it  to  the  practical 
teat*  Becent  obaervationa  by  Park  and  Zinj^her  ha?e  afaown  thai  this 
mcthcK]  not  only  incrcancn  greatly  the  amount  of  antitoxin  prr*^*nt  in 
the  blotxl  of  immune  pemons,  hut  caunea  the  production  of  antitoxin  in 
a  lar^!  proportion  of  thofie  who  are  nuncirptihle  to  the  diwmae,  A  coni- 
bination  of  the  niixturts  with  a  vaccine  of  killed  diphtheria  ImtHlli  aeema 
to  be  advanta^eoun*  The  effect  in  not  evident  at  once,  but  after  arveral 
wcekn  an  immunity  can  be  dcmonntrated  which  ban  lieeii  pftiven  to  lani 
for  many  monthn;  bow  much  limber  it  in  aa  yi*t  impciaaJlile  to  aiy. 
Forty  out  of  fifty  suncepttble  p«*mo(in  in  Park  and  Zingher^t  aeriea  di»- 
ndt ipd  an  antitoxic  immunity.  It  in  evident  that  a  meana  ia  thua  offered 
of  producing  immunity  in  niuiii«ptible  |wr9onn,  whirh  may  bo  of  grnat 

lice,  not  only  for  the  intlividual,  luit  one  which  can  be  eni|dnyrd  to 
^t  outbn«akn  of  diphtheria  in  inntitutiona  in  which  children  rvmain 
for  m  length  of  time.  The  method  ia  noip  bowevrr»  applicable  fur  naa 
dnrtiif  epidemica, 

l^tmeat — Gentrml  Mmatam. — Tbe  dirvctiona  to  be  mrrmi  o«l  in 
the  iick'fxicim  havr  lnvn  outlined  in  the  introduc-tiiry  pmire^  on  Infrctioiia 
Hineanea*  It  in  inifiortjint  in  evi-ry  caae  of  diphtheria  tiiat  tbmne  nhuiiM 
be  plenty  of  frcf^h  air  in  the  room  throughout  the  attack,  Ifoapital 
fiatientn  nbould  twxvt  liaie  Ivpm  than  IflifO  cubic  ft<et  of  air  nfittc^,  aod 
if  poaaible  i;gOQ  ahoaM  be  allowiaL    £¥cn  in  mild  attaizka  Ilia  fmtimA 
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should  be  kept  in  bed  ihrniigfioiit  the  entire  illness,  and  iH 
IhiK  shnnld  be  eonUnued  fur  eunio  time  during  eonvale»r< 

Nursing  infants  may  be  fed  on  breast-milk  ol>taineC 
pump,  but  ghould  not  be  put  to  the  mothers  breast.  Thoj 
nursed  and  older  child reu  sbonld  he  fed  very  mueh  as  ia 
severe  illness.  Milk  h  tlie  main  reliance;  it  .should  usua 
The  greatest  difficulty  in  feeding  is  fc?ecn  in  the  latter  part 
when  the  patients  are  septic  and  have  a  strong  aversion 
voonting  is  easily  excited  and  when  swallowing  is  diffieult 
the  swelling  and  pain.  Ti  is  then  that  gavage  is  most] 
older  children  the  tube  may  be  passed  through  the  nose, 

Siimulan(s. — In  most  cases  they  are  not  needed  unLU 
fourth  day,  and  in  many  they  may  not  be  required  at  allj 
tions  for  stimulants  are  marked  prostration,  a  feeble  pulsj 
first  sound  of  the  heart,  01. alcohol^  half  an  ounce  of  wl 
in  twenty-four  hours  is  enough  for  a  child  four  years  old 
be  diluted  with  at  least  eight  parts  of  water.  In  very  eevc 
three  times  as  much  may  be  given;  but  more  than  this^ 
short  period,  is  seldom  wise.  More  reliance  is  to  be  pla 
other  circulatory  stimulants,  especially  cafTeiUj  camphor,  J 
which  are  given  for  the  same  indications  as  in  other  acute 
cases  of  threatened  cardiac  paralvi^is  occurring  late  in  the  d 
ing  convalescence,  murpljin  should  be  used  hy]Mjdermicallj 
must  lie  g'wvn  and  repeated  every  two  to  four  hours,  so  that 
be  kept  under  its  influeuee. 

Except  for  stimulation  or  the  control  of  special  symp 
diarrhea,  all  internal  medication  should  be  omitted;  for 
wanting  proof  that  drugs  influence  the  course  or  the  i 
d  isease.  A 

Local  Treaimcnf. — Since  the  introduction  of  antitoxit! 
ment  lias  become  a  matter  of  secondary  importance;  and 
tions  Mdien  it  can  be  carried  out  only  with  great  difficulty  ar 
force  it  is  often  wise  not  to  attempt  it  regularly* 

T!ie  purpose  of  local  treatment,,  it  is  now  generally  agre< 
cleanliness,  and  not  the  destruction  of  l)acilli.  Cleanliness 
mouth,  and  pharynx  is  important,  inasmuch  as  one  of  the  e 
of  the  disease  is  the  aspiration  of  iiacteria  contained  in  t 
secretions  of  these  parts,  into  the  krynx  and  bronchi.  Out 
therefore  Ix?  to  keep  the  parts  as  clean  as  possible  without 
taxing  the  strength  of  the  child. 

For  cleansing  the  nose  and  pharynx  only  syringing  can 
upon.    Nasal  syringing  is  indicated  when  there  is  much  nas« 
whether  membrane  is  visible  in  the  anterior  nares  or  noi 
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with  a  pTotiim  fetid  clii«c*hiir^  ft  may  be  ncri^wiry  to  «yrin|pii  thr 
nose,  no  matter  how  strongly  the  eliild  resi^tji.  \Vhi»tlu^r  it  ihaJl  he 
done,  will  di*iK*nd  njion  the  t^>udition  of  thi?  paticnt'ii  stnmglfa  and  his 
pulfl^  The  imT\Mi»e  in  »ymi^u\i^  i«  niit  t«ii  niuth  to  ilt-iir  thi*  tum\  fnmi 
which  abt^orptton  i§  slow  and  impcrfivt,  bs  to  Hunh  tho  rhinopharynx, 
from  which  Ah«k>rption  is  alwayt  vrry  ac?tive.  Only  hUnd  iiolittions 
should  be  employiMl,  sach  aji  a  saline  solution,  oni^  pi>r  rf*nt,  or  a  boric* 
acid  M>hition»  onr-  U)  fi»tir-pi*r*4*rnt  Kin^n^^th*  For  jwunc  ca^*ii.  a  pinton 
syringe  may  tie  uited ;  hot  for  mmi  a  fountain  syringe  pfjsw iMta  man- 
ifait  advantag^n,  and  ti  is  more  [x)nvpnient  for  hoi^ipital  purposes*  Irri* 
gallon  of  the  pharynx  is  brint  done  with  the  fountain  pvringts  and  is 
of  especial  value  where  there  u  much  swelling  or  abundant  dbcharge. 
All  solutions  fihould  he  usevl  as  warm  as  can  lie  lionie.  and  in  stifliiirni 
quantity  to  irriju^ate  the  parts  Ui<>nKughly,  a  few  sui  h  irri^tiottn  Witig 
much  better  than  a  g^reat  many  partial  ones.  By  a  skilful  nurse  syringing 
can  in  most  cap«e«  In*  ilone  with  t<omparativi*ly  little  disturlianee  to  the 
ehild. 

Slight  nasal  hemorrhages  may  neeesiiitate  less  fn^ueiit  ayringiiig> 

d  a  free  hpinorrhsgi'  may  nHjuire  it  to  W  «ti  *i«mU     Astringent 

lutions  of  alum  and  eptnt^plirin  art*  4ifti*n  Imm  n  »ach  tmsrs^  but 

they  muat  be  umil  careful ly.     In  children  who  are  old  enouirh  girgff^ 

luld  be  used.    A  si»l  f  borte  aeid,  or  UobellV  or  8eikr*a  solutioi^ 

uch  diluted,  may  h«        ,     j -d* 

In  cases  with  a  moderate  nasal  dtacliaiige  it  Is  uaiially  tuAelaiii  to 
igv  thn«e  or  fmir  times  a  day;  but  in  setere  septic  caaea,  with  very 
iitndaut  disH  hargi%  syringing  oboutd  be  reficttted  as  iifteti  aa  e^ery  two 
houra  daring  the  day  and  e%wy  four  houfa  at  night 

Eiternal   <  ^oa  have  no  affect  upon  the  disease*  but  n^ 

useful  to  n4tt      ,        iiod  teaaioii  in  tbo  iwtdlen  lyropb*glamK    1 

iould  not  be  employecL  Aa  a  continuciua  applinatioci^  niily  mid  ia  to  lot 
advised*  gemrrolly  by  toeaiis  of  an  ice-h^g  well  protected  to  pn^eiii  wet* 
ting  the  cbthing* 

The  treatmant  of  cardiac  and  other  forms  of  {HkiiHliphtheritie  paral- 
ysis has  been  wnisidereil  in  the  (4i«pter  on  Multitde  NVurilis* 

Tha  taram  Traateant — Antitoi^in  ia  prtAUi<t*«l  by  thr  tvlla  of  the 
under  the  atimuluii  of  the  di|i4itberia  toxin.  It  ia  intimately  mm* 
htned  with  Iha  i^obultii  of  the  blood,  and  ia  Itself  possibly  a  gkihulin.  It 
direc^y  wutimltsaa  the  toxtn  pfoi]iic«il  by  the  diphtheria  liarilhu,  and 
aiao  haa  aoms  «ffart  apoo  the  bacilli  themsdivia^  the  nature  of  which  ia 
not  ondafitood.  It  inducrs  a  eonditaoii  in  the  blood  whieb  inhibits  the 
growth  of  the  harilli^  and  thiia  artwsla  Iha  mambraDMa  inflammation 
which  they  aidla. 

Pmpariy  prsparad,  H  wHI  keep  without  deteriofation  for  froni  three 
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to  six  months:  hut  flftcr  one  year  it  hises  somewhat  its 
erties.  It  should  he  kept  in  a  cool,  dark  plaee,  and  aft^ 
been  opened  it  should  bo  used  within  a  few  days-  Antitc 
prepared  in  a  dry  form,  whi*  h  is  to  he  preferred  only  whM 
kept  f*»r  a  very  lon^  time,  ^ 

The  fitreii^'-th  of  the  senim  is  mt^^ured  in  antitoxm  nnl 
bein;^  an  arbitrary  one,  viz.,  the  amount  of  antitoxin  which 
a  guinea-pig  wei^diing  250  to  3(H)  grams  against  one  himdw 
fatal  dose  of  diphtheria  toxin.  Behring''s  Benim  first  used  co 
one  unit  in  each  c.  e.  At  present  there  can  be  obtained  sera 
1,000  antitoxin  units  or  more  in  each  c,  c.  Thij?  coneentj 
immense  advantage  and  has  to  a  large  degree  done  away^ 
pleasant  symptoms, 

Melhod  of  Adrninisiralion  and  Dosage, — The  skin  shot 
oughly  cleansed  with  ah  ohol :  the  needle  should  invariably  la 
the  whole  syringe  either  boiletl  or  rinsed  with  ahohol.  The  si 
tton  is  not  a  niullei"  of  great  iniportaiirc;  our  own  prcfcrent 
cellular  tissue  af  the  atHloint'ii  or  axilla  or  the  nmseles  ofl 
Absorption  from  the  eeUnlar  tiR^^ue  is  slower  than  from  " 
I'ur  Very  rapid  elfect,  liowever,  intraveiious  injctlions  slm 
ployed.  After  tlie  injection  is  nmde  the  pimeture  should  he 
adhesive  plaster. 

Tlie  union  of  the  toxin  with  the  cells  lakes  place  rapidl; 
this  the  onixiniiKu  required  dose  should  be  given  early  in 
tion,  rather  tlmn  in  divided  doses.  While  the  deleterious" 
toxin  bound  to  the  cells  can  not  be  neutralized  excei't  to  a  si 
the  blood  can  he  supplied  w^ith  suRieient  antitoxin  to  neutral  is 
as  fast  as  it  is  produietl.  (\mvinted  now  of  tire  essential  1 
of  the  serum,  the  tendency  everywhere  has  been  to  use  large 
doBes.  For  a  child  over  two  years  old  an  initial  d(rse  for  a  g< 
iiu'hiding  all  laryngeal  ea.ses,  should  nr»t  \w  less  tluin  7/M^O  ot 
adniinisltTed  intrannisiuhirly  or  pn-ferably  intrarencuisly 
u ruler  twu  years  should  rci-eive  from  5,000  to  0,000  imit« 
exce]>tional  severity,  in  older  chihlrcn,  should  receive  fror 
15,000  units  iid ravenously.  ^Hld  cases  should  receive  fn 
5,000  units,  a  repetition  of  the  dose  in  any  patient  being  iisu« 
sary. 

In  cases  receiving  antitoxin  late,  even  though  the  s; 
not  seem  particularly  severe,  the  dose  ghonld  he  increased  ii 
to  the  length  of  the  illness,  and  given  intravenously.     Only 
a  trustworlhy  manufacturer  should  ever  be  used.    The  mostj 
serum  which  can  he  obtained  should  be  selected,  ^ 

All  experience  shows   tlnit  the  residts  are  greatly  mod 
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tinji*  tif  lU  itilmitiiKtrHtiniu  The  m*runi  nin  not  niulo  the  neriou*  rtatnig^e 
filft*ii'lY  done  to  the  relb  of  the  body,  and  thii4  at  tht^  time  of  irijtH  tititi 
miiy  1h»  wi  gn*nt  that  d<»nth  will  rr»(iih«  In  very  mild  vtkm^  with  older 
ehihlren,  one  may  wait  for  the  result  of  a  barteriolo|^ail  exajtiiiiatiim, 
hilt  ueviT  in  a  tisevere  ciimj  and  never  in  a  young  child.  In  the  group  of 
iik**vere  eai*e<i  should  be  placed  every  one  which  at  the  firnt  vii^it  flhuws  a 
phiir}'ngeal  exudate  rovering  more  than  the  toniilo,  aJiO  all  caM's  irtth 
i«viii[»toniK  of  larvngeji]  invai^iun,  and  nil  with  an  exudate  on  the  {iharyti.t 
and  a  pmfut'e  natml  diin^harge.  If  in  a  doubtful  ease  twelve  houm'  ob* 
nerval  ion  «hciws  that  the  membrane  lias  0i)rc*ad  from  iti4  original  feat,  do 
furtlter  delay  is  adniiMil>Ie,  In  human  difditheria  marked  benefit  usually 
follows  injeetiona  made  ii«  late  a«  the  third  day;  but  aftiT  this  iima  tfao 
value  of  the  serum  diminishes  %'ery  rapidly*  and  although  Ptriking  ex- 
amples of  iK'neHt  ar€  ncimetimeK  i$een  after  latt*r  inject iuni».  they  i-an  not 
Ik*  defji'ndi«d  u[Min,  In  very  aevere  or  in  mulignant  cjisen  no  mm  h  harm 
nuiy  be  done  during  the  first  t went v*f our  hour*  of  the  attack  that  tho 
aube^equent  um  of  antitoxin   in  wtthout  avail. 

Th§  effffi  ufkOH  the  diphthftitic  membrane  b  usually  notieisable 
within  twenty-four  and  often  in  twelve  houm;  it  firxt  utopa  ^rttadiiigt 
and  MMjn  bcginn  to  tioftcn  and  loiHien.  Tlie  swelling  of  th«  mneoiis  moii- 
braue  sutisidea  and  the  hwal  diN*flm!  aliatet,  very  much  aa  wbra  the  dia* 
eaic  runa  it^*  Uitoal  it>uri*i\  The  Htrikiug  thing  after  the  UJie  of  antitoxin 
ti  the  rapidity  with  which  these  changes  take  plaice,  and  tlie  abrupt  Iran* 
sitiun  from  an  advatidng  to  a  retnigrade  pruceiNu  The  aubaideoce  of 
tlie  inflammatory  conditions  in  the  larjux  aad  tradiift  la  qoile  aa  iDflriGiri 
as  in  the  pharyuit.  The  Mmpti»mj«  of  aliitioaia,  otisii  wliai  aavatf»«  often 
fliminiAh  in  a  few  houra*  making  operation  nnnereKisry  in  a  irery  larg? 
number  of  cases  when  pn*viou*ly  it  mn'meil  inevitably^  The  mratbranc 
IcMifiinit  rapidly  in  the  larynx  anil  trachea,  aumettiiiMi  iiec«as]laliiig  tlu! 
frequent  rcmoYal  of  tho  intubatiiin  tulir^  wlu*n  operation  haa  brrn  por- 


j^tton  of  the  naaal  dis- 
and  ihi*  dimiiuition  in 


a    t  ill 


fiirmetl    ImpmY«etit  in  aUo  shown  t^ 
eharge,  the  re-oitahtiahment  of  nanal  ri 
the  avelling  of  tlie  glanda  of  the  iKrk* 

The  effect  upon  the  coiistittitional  s>  i 
fa%orable  ceaea  Ihcrv  la  ieen^  often  in  t 
tttreatid  insprovemenl  in  tba  pulse  and  tti  iJir  ocTVoua  aymploms. 

The  I  '        '    *is  0f  AnliiQTin. — It   ia  iniportaol  that  tlmtr  should 
always  W      ,  mind«    The  serum  muM  be  given  early,  for  (f  given 

lite  it  cmn  not  ttndii  the  mischief  already  done  by  the  dipbtlierin  tMtn. 
of  great  '^  '  tW  periml  when  mm^&y 


I  ri;:,     i  n 
umpera* 


|iinBible,  U  for^  pertuil  may  in  snme 

foiar  daya,  in  iithers  it  may  be  leas  than  twenty-four  lionra.    The 

moat  anaoeptilile  In  tlie  dipbtlierta  liiitn  are  probaMy  Umae  <rf  Um 
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system,  the  heart,  and  the  kidneys;  and  the  consequences  of  it«  iction 
may  be  seen  in  the  production  of  nephritis,  in  heart  failure  at  the  height 
of  the  disease,  or  in  later  paralysis  of  the  heart,  respiration,  or  the  volun- 
tary muscles,  in  spite  of  the  fact  that  antitoxin  is  given  at  a  period  early 
enough  to  avert  death  from  local  disease  in  the  larynx  or  broDchL 
Against  the  phlegmonous  inflammation  of  the  throat  or  the  celluhr 
tissue  of  the  neck,  bronchopneumonia,  and  nephritis,  antitoxin  is  powe^ 
less;  and  just  in  proportion  to  the  severity  of  these  inflammations  are 
negative  results  seen. 

Eruptions  and  Other  Unpleasant  Effects. — Some  transient,  local 
edema  usually  follows  the  injection  and  a  slight  rise  of  temperature  if 
very  frequently  observed.  In  a  few  hours  there  may  be  seen  a  geneiil 
erythema;  this,  however,  is  rare  and  usually  of  short  duration.  The 
most  important  eruptions  are  seen  between  the  eighth  and  fourteenth 
days.  They  follow  from  five  to  ten  per  cent  of  the  injections  made,  aad 
appear  to  be  quite  independent  of  the  amount  of  serum  used.  The  exait 
cause  is  not  known.  The  most  common  eruption  is  urticaria.  This  is 
often  intense,  very  annoying,  and  may  nearly  cover  the  body.  It  may 
be  accompanied  by  a  slight  rise  of  temperature;  it  usually  lasts  for  two 
or  three  days;  but  is  rarely  severe  for  more  than  twenty-four  hours. 
Various  forms  of  erythema  are  occasionally  met  with.  In  several  in- 
stances we  have  seen  hemorrhagic  eruptions,  generally  in  the  neighbor- 
hood of  the  large  joints,  and  always  in  children  suffering  from  extreme 
malnutrition.  In  a  few  cases  a  moderate  swelling  of  some  of  the  joints 
has  been  observed,  and  a  transient  albuminuria.  One  occasionally  niect^ 
with  patients  who  seem  unusually  susceptible  to  serum  injections,  and 
in  whom  even  small  immunizing  doses  cause  headache,  muscular  pains, 
and  general  malaise,  so  that  they  feel  quite  wretched  for  several  day.*. 
All  of  the  above  symptoms  except  the  urticaria  are  rare,  and  should  not 
for  an  instant  deter  one  from  using  antitoxin  when  indicated.  They 
are  much  less  common  with  the  refined  and  concentrated  antitoxin  in 
use  at  the  present  time. 

Real  and  Alleged  Dangers  from  Antitoxin  Injections. — In  a  few  in- 
stances sudden  death  has  followed  antitoxin  injections,  but  the  evident* 
that  antitoxin  was  the  cause  of  death  has  not  always  been  conclusive.  In 
some  of  these  patients  the  autopsy  has  revealed  a  status  lymphaticus 
not  before  suspected.  In  this  condition  the  shock  of  so  slight  a  thing  a* 
a  needle  puncture  may  produce  death.  There  are  other  cases  which  do 
not  admit  of  this  explanation.  Almost  all  have  occurred  in  patient^K 
during  adolescence  or  adult  life.  The  symptoms  usually  come  on  within 
a  few  seconds  or  minutes  after  the  injection  and  occur  quite  independ- 
ently of  the  dose  given.  Several  have  followed  small  immunizing  doses 
given  to  apparently  healthy  persons,  but  the  majority  have  been  suf- 
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ferfr<  from  liiiy  fi*vi»r  or  tt^thiiui,  usually  fmm  tlmt  form  *  >,  t-  <^  i.y  ixjn- 
tact  witli  horhes.  In  Nime  retoriiecl  cat^eti  the  patients  lm«t  i^r«  ui  <]  ntiti- 
tcixin  Mon*;  in  Ibir  grmi  miijoriiy,  howt^viT,  tin?  M*tiKttitcneitfi  to  the  pro- 
t«*iu  of  burAf^  serum  had  heea  arquirod  in  mhiw  cither  way.  Th^  tna«it 
striking  Kvuiptnini  are  a  rapidly  di^veluping  dy^^pnea  with  cyanoniji  aud 
Kreat  prostration.  In  the  mimi  nev^nr  m»^  dmitU  may  fuHnw  in  a  few 
tniniit^^d  from  re«ipiratnry  faHiire;  in  tlirise  leaa  acv^re^  a  gradual  reeotery 
take*  phut*  with  no  permanent  aft*T  effect^*, 

Btieh  eiperieiMsea  am,  fortunately,  rxi^^lingly  rare.    No  fataltlka  or 
even  aevere  Tfiipinitnry  iiyinpt4»ms  due  tu  the  '  tn 

havo  beeti  ohaerved  muv  ili«  intrf»dmtinii  in  t  ^  lA 

in  New  York  where  many  tliouaandfl  of  injeetiona  of  antitoxin  ^rt  givm 
each  year.  Certainly  in  children  with  diphtheria  one  should  not  beaitale 
on«  moment  in  n^gnrtl  to  itji  Ui^e.  1  f  the  patient  given  a  hiM^ry  of  aMhnia» 
and  inquiry  ahould  alwaya  be  made  reganltng  thia,  apiH-ial  pn^eautiona 
fihould  ^le  eniph>yed  in  giving  antitoxin.  Ah  niuiHMitniteti  a  pn«[iarati4Mi  as 
|Njiy<ihle  »(hiHdd  W*  umhI  and  iiij«H'tf*d  KuU^utamtm^ly  a  dntp  or  two  at  a 
time,  at  totervab  of  ten  or  fifteen  minntea.  If  there  la  no  rvartioii  afti^r 
the  fln»t  few  droiKi  the  re^t  may  U*  tnje«-ti*f)  at  oni^*  If  there  \»  any  rmi'* 
lion  it  will  not  \>e  ^'vere  ami  after  a  tinu*  a  drup  or  two  uitjre  oiay  be 
given.  Tbua  the  whole  do«e  may  be  gi^'erit  tlumgh  it  may  require  mudi 
time.  With  a  rlear  hi«iiti»rr  of  a«thnm,  tnjeetiona  for  inimunixatiiiB  Bay 
well  be  omitteil  and  the  i  hihl  kept  umler  iIcnm*  iibacfnatiou.  If  fyniptiniia 
devekp  aftrr  tlm  injertion  of  aerum«  atropin  ahotiUI  be  given  in  full  do«Mr»; 
flpinephrin  and  morphin  are  alao  ujm  fid.     In  aome  inalaiicea  artifldal 

^^n^iration  haa  apparently  lieen  benefiriaL 

^^^JtesuJh  unth  AntiioHn  TrmimenL — Since  IMS  Urn  mmm  haa  bami 

■  teate<l  on  nuch  an  extenaivo  aeale  aa  the  pn^valeme  of  ia  all  orer 

■  the  world  ha^t  made  pdHKible*  with  n^Kutla  m  untfiirmlv  ^ —  -.A  it  m^'HM 
I  quite  unnt^itiKMiry  any  longer  tii  v\it^  atatt^tii-a  in  proof  of  the  mine  of  ihta 
I    remiHly. 

'  Tlie  lieoeficial  efTet^ta  of  antitoxin  maj  la*  aumtni^l  up  in  the  folkiw* 

ing  fiatmienta:  (1)  'ITie  penentage  niortahty  fnmi  iliphtheria  in  hua- 
pitaU  tM>th  in  Kurope  and  in  Ainerira  haa  been  n^luertl  U^  a  little  more 
thaEi  iiEi«*^lhird  the  pri»iioua  flgurra:  (2)  Uw  prufM»rtion  of  caaea  now 
feqairiiig  operation  for  larTngi>«l  atenoaia  haa  lin*n  riHlorfH]  to  aUtut 
cme^ialf ;  m  H%e  mortality  after  Iraehsoloaiy  hiu  lii^n  re«lmtHi  to  aoe^ 
half,  and  that  after  intubation  to  about  one-(hmI  the  frinner  figum ; 
(4)  but  eTen  mure  eonvtn«*ing  ia  the  effcH^t  of  tlie  aerum  tn^atment  U|miii 
the  a<*tual  diphtheria  mnrtalttT  of  rittea  and  eocintrica  where  tl  baa 
been  uaed* 

Coafi«Iaatwi»e«.— After  a  aetere  atta^^k  of  diphtheria  omiTaleaeenee  ia 
slwaya  alow  on  anmittit  nf  the  atirmia  and  the  depreiaiing  itffei^ta  of  tka 
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disease.  Patients  should  invariably  be  kept  in  bed  for  at  least  a  vei 
'  after  the  throat  has  cleared,  and  much  longer  if  any  tendency  to  cardiac 
weakness  is  seen.  The  pulse  should  be  carefully  watched,  and  irregular- 
ity, intermission,  dicrotism,  or  a  weak  first  sound  of  the  heart,  should 
make  one  apprehensive.  An  abnormally  slow  pulse  is  generally  more 
serious  than  one  which  is  rapid.  In  such  circumstances  the  patient 
should  be  kept  recumbent  and  absolutely  quiet,  since  fatal  syncope  maj 
be  the  result  of  a  violation  of  these  rules.  The  extreme  degree  of  anonii 
frequently  requires  that  iron  be  given  for  a  considerable  time  dnrinj 
convalescence. 

Great  difficulty  is  occasionally  experienced  in  getting  rid  of  thi 
bacilli  in  the  throat.  The  tonsillar  crypts,  the  adenoid  tissue  of  thi 
rhinopharynx,  and  the  nasal  sinuses  are  the  places  where  the  bacilli  an 
most  likely  to  remain.  Inasmuch  as  it  is  now  generally  made  a  conditioi 
of  release  from  quarantine  that  the  throat  shall  have  been  shown  bj 
cultures  to  be  free  from  bacilli,  this  becomes  a  matter  of  much  im- 
portance. Nasal  syringing  with  a  very  weak  solution  (1-10,000)  d 
bichlorid  to  which  ten  per  cent  solution  of  glycerin  has  been  added  u 
sometimes  efficacious.  The  fluid  should  be  warm  and  the  syringing 
gently  done  twice  daily.  The  same  solution  may  be  used  as  a  gargle.  Foi 
children  under  four  years  old  a  simple  salt  solution,  or  a  dilute  DobelP« 
solution,  should  be  substituted  and  the  gargle  omitted.  In  some  ob- 
stinate cases  the  best  procedure  is,  to  omit  all  local  treatment  and  g«t 
the  patient  into  the  open  air  of  the  country.  When  bacilli  are  very  pCT- 
sistent,  as  they  often  are  for  weeks,  their  virulence  should  be  tested.  In 
the  great  majority  of  such  cases  they  are  found  to  be  non-virulent  and 
further  quarantine  is  unnecessary.  When  virulent  bacilli  long  persist, 
the  question  of  the  removal  of  the  tonsils  should  be  considered.  It  is 
sometimes  successful  when  all  other  means  of  getting  rid  of  the  bacilli 
have  failed. 

Laryngeal  Diphtherial. — Emetics,  inhalations  of  steam,  and  solvents 
for  the  membrane,  although  they  all  sometimes  give  relief,  are  not  to  be 
relied  upon. 

Opinions  will  always  differ  as  to  the  time  when  operative  inter- 
ference is  called  for.  One  should  never  wait  for  general  cyanosis,  foi 
often  this  does  not  occur  until  just  before  death.  It  is  better  to  operate 
too  early  than  too  late.  If,  in  spite  of  other  measures,  the  dyspnea  in- 
creases steadily,  operation  should  not  be  deferred  longer.  Intubation  haj 
almost  universally  superseded  tracheotomy  as  a  primary  operation  foi 
the  relief  of  membranous  laryngitis.  Tracheotomy  is  still  needed  a1 
times  for  the  cases,  few  in  number,  in  which  intubation  fails  to  give 
relief  on  account  of  the  position  of  the  membrane  or  for  some  othei 
complication. 
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Intubation 

Inttibation  10  the  in  trod  tut  ion  of  a  tuW  through  the  tnotith  into  the 
larynx  fcir  the  relief  of  laryngeal  cly**piiea.  For  the  opertitiozu  a»  now 
perfuniied,  the  world  i«  intlrljt4'tl  to  the  lati^  T)r,  Juiipph  O'Dwyer^  of 
New  Ycifk. 

A  Bot  of  OM>wyer*s  inMrumentd  conr^iM*  of  iieven  tul>c«*  an  intrud ac- 
tor, an  extractor,  a  moiith*gng,  and  a  gaupo*  The  tubai  ar^  matle  of 
hard  rublMT  and  line*!  with  gohl-plated  metaL  9to  earefnlly  did  0*l>wypr 
(M^rfert  hiM  ini^trumiiitii  timt  notliin^^  of  iniportamT  hajt  In^^n  addiNl  by 
others.  It  ia  interest in^r  to  n(»tc  that  nearly  all  the  modific^tionii  which 
have  bcwn  itnggwilccl  mnvt^  his  finat  publiiatii)n  had  already  liei*n  trictl 
by  him  and  cliiiearde<l«  No  one  thing  i»  more  oKHential  to  8uti:^*Hfii  with 
intitbution  than  properly  cx>nMtnict<Hl  inyttnimeutj^*  T\%e  operation  b 
not  ditlirult  if  one  haa  had  practii^e  on  the  cadaver.  Without  thU  it 
ahotdd  not  W  attetnpti*iL  The  tulx*  i*  N'lertiHl  arc^trding  to  the  a;?i?  of 
the  patient,  thin  l»eing  indii  ated  on  the  gau)^.  A  very  lar;*e  ehilil  will 
oftrn  rtHpiire  a  tuU*  «tf  lttr>r«T  »\7x*  than  hi*  ag»?  would  call  for, 

Introdnctioa  of  the  Tuba* — ^Kither  one  of  two  poititlnnii  nmr  he 
employ^],  the  <lu>ii^  depend mg^  ujKin  the  prefun'Oi^  of  the  operator. 
in  one  the  child  i«  m*at4Hl  niKm  the  lap  of  a  nnn^e  whil4»  hb  hmA  b 
jtteadie<l  by  a  f^cHHjnd  ai^i^iiitant  standing  Udiind.  In  the  other  pot^ition  tlw 
tiuid  liea  upon  hm  hack  upon  a  table,  htj^  hf*ad  Wing  utraditnl  by  an 
IKiitUnt.  In  Itoth  poiitionA  the  arni»  fihould  be  pinionefl  to  Uie  ittdiv  by 
a  ahe^t*  In  the  reciimWnt  ponition  the  child  can  be  held  more  firtuly; 
it  haa  aIm)  the  advantage  of  di'^jtcn^ing  with  one  a^ifUnt.  and  in  an 
eittergietiey  with  both  of  thefn.  Tlie  tulit!  i«  attached  to  tlie  tutroiliit*tort 
and  the  gag  is  inserted  at  the  left  angle  of  the  month  and  ^  'an 
widely  aji  laMtnibte.    The  attempts  at  intrtMltn  tion  mwK^t  W  m*-  ly, 

for  during  Uiem  n^piration  b  prec'ticaUy  anwtnL  Several  ati«tn  at' 
tempts  arc  alwiiya  twitter  than  a  single  prolonged  one.  Wry  little  forer 
ij«  ordinarily  ri^qutri^]  in  tntnuliicing  the  tul)i%  tliat  UM^tl  in  }i«»'^iog  a 
aathiftar  being  a  good  geiteral  gitiilr.  In  eaio^  of  fulifslotlic  atentaib, 
bowwrr.  t]uit4*  a  little  ■  '^   ncveaaarr. 

The  index  finger  of  1  i^  tM)<Ml  as  a  guide  in  iotroducitfia. 

Thb  b  paaaed  widl  back  Into  the  iiharymc,  then  brought  fnrward  UDtil  i 
hard  nodule — the  upper  bonW  of  the  crii'ojd  cartil«gt^*-ii  i 
Thb  b  the  boat  of  all  tandmarki,  Pince  the  irnft  parta  af»  Qflai 
by  imUioir.  Direrily  in  front  of  the  crieciad  cmrtilage  may  lie  fdt  tke 
ei  I  '  '''    nud  the  op0itt|||  of  the  1  vhicti  ar«  reiwUly  raeognbed 

af  >tich  hai  baeomt  aomrwh^  d.    The  fpi|rlottia  b  drawn 

forward  and  tbr  tnbe  ia  paaaed  abnip  tht^  palmar  anrfarp  of  the  left  ioflai 
finger^  by  which  it  b  guMlnl  into  the  Urnu ;  it  b  th^ii  paaiied  off  tho 
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introductor  by  a  thumb-piece  attached  to  its  handle*  When  it  is  certain 
that  the  tube  is  in  position,  and  the  patient  breathes  properly,  the  loop 
of  silk  attached  to  the  head  of  the  tube  is  cut  off  and  pulled  through, 
the  removal  of  the  tube  being  prevented  by  placing  the  left  forefinger 
upon  its  head.  The  silk  is  not  usually  left  attached  unless  there  is  evi- 
dence of  loose  membrane  below  the  tube.  It  may  be  desirable  to  leave 
the  silk  attached  in  case  no  one  is  within  reach  who  is  able  to  remove 
the  tube  should  it  become  obstructed.  The  child's  arms  and  hands  should 
then  be  secured  to  prevent  him  from  seizing  it  himself.  When  not  re- 
moved, the  silk  is  fastened  to  the  cheek  by  a  piece  of  adhesive  plaster. 
The  tube  is  known  to  be  in  place,  first,  by  the  hissing  breathing  sounds, 
somewhat  similar  to  what  is  heard  when  the  trachea  is  opened ;  secondly, 
by  a  severe  paroxysm  of  coughing,  which  is  usually  excited  by  a  tube  in 
the  larynx;  thirdly,  by  the  relief  of  the  dyspnea.  If  this  relief  is  not 
very  apparent  the  physician  may  still  be  in  doubt  as  to  whether  the  tube 
is  in  the  larynx  or  the  esophagus.  If  in  the  former,  it  can  not  be  pushed 
down  by  the  finger  without  depressing  the  larynx  with  it;  and  by  in- 
troducing the  finger  into  the  pharynx,  the  posterior  wall  of  the  larvnx 
can  be  felt  between  the  finger  and  the  tube.  The  most  common  mi:<take 
made  is  to  pass  the  tube  into  the  esophagus.  This  sometimes  happens 
because  the  position  of  the  child's  head  is  improper — too  far  forward  or 
too  far  backward — ^but  more  often  because  the  operator  has  not  been  quite 
sure  of  his  landmarks.  If  this  has  occurred,  there  is  no  relief  to  the 
dyspnea,  no  hissing  sound,  and  the  tube  can  be  pushed  down  indefinitely. 
When  this  condition  is  recognized,  the  tube  is  withdrawn  by  the  loop  of 
silk  and  after  a  few  moments  a  second  attempt  made. 

False  passages  in  the  larynx  are  most  frequently  made  by  employing 
too  much  force  or  because  the  operator  has  worked  at  the  angle  of  the 
mouth  instead  of  keeping  in  the  median  line.  The  tube  usually  goes 
into  one  of  the  ventricles  of  the  larynx  and  may  be  pushed  quite  through 
the  larynx  into  the  cellular  tissue.  This  is  not  very  likely  to  happen, 
however,  unless  undue  force  has  l)een  used.  The  production  of  a  fali=e 
passage  is  recognized  by  the  fact  that,  although  the  tip  of  the  tu*)e  can 
be  felt  to  enter  the  larynx,  the  tube  does  not  descend,  but  projects  alwve 
the  epiglottis. 

False  membrane  which  has  become  loosened  is  sometimes  crowded 
down  by  the  tube  and  obstructs  the  larynx  just  below  it.  This  is  one  of 
the  most  serious  accidents  that  may  occur,  but  fortunately  it  is  not  a 
frequent  one.  It  is  more  likely  to  happen  when  the  disease  has  existed 
for  several  days  than  in  recent  cases.  The  tube  may  be  in  place  in  the 
larynx  as  shown  by  all  the  signs  above  mentioned,  except  relief  of  the 
dyspnea.  In  such  a  case  the  immediate  withdrawal  of  the  tube  is  neces- 
sary, it  being  often  followed  by  the  discharge  of  masses  of  loose  mem- 
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branp*  Thi«  i»  aiiltnl  by  tin*  ntlminlMmtinn  t»f  half  a  U*kit^\XHn\(u\  of  pur© 
wtiUky  or  bnunly  to  exviU*  h  ntron^  i^uigh.  ArtitirinI  rt*»<j*initioii  iiuiy  be 
n*<luinHl,  and  if  there  ia  no  relief  by  any  of  tbeae  means  tracheotomy  ia 
iiidicatiMl.  AHpItyxia  is  nonsetimofl  produced  by  prolonged  and  injudidoaa 
attenipta  at  intnbatioa. 

Aftrr-ireatmrnt — So  far  aa  the  tute  itw^lf  ia  conceroetl  no  treat- 
Slant  ia  required.  The  ori spinal  diAca^e  tji  to  l>e  tniitet!  af«  Wfore.  The 
lyperation  liaa  removt*d  only  one  dangiT  from  the  [latient*  viz.,  that  of 
aiphyxia  from  meehanic^al  ob^truetion  of  the  larynx.  A  good  expuUi?e 
eough  should  otx^ur  aft4*r  the  tuW  in  in  plac-e*  Thi«i  ia  neowairy  to 
clear  the  tutnj  of  mucuii,  aJ  the  pharynx  and  larvnx  au-  L'fuefallv  fil!*^! 
with  it  aa  a  renult  of  the  nianii»ulatton. 

The  child  xhnuld  iicit  1h*  allowed  to  liu  upm  hut  fa4^\  nor  i^hiHiM  he 
be  held  over  the  nur^^^a  ^houMer  fac*e  downinard^  for  in  either  position 
A  alight  eough  ia  enough  to  expel  the  tuW.  Nuraing  infanta  tnay  wiroe* 
tinii*«  t'oiitinuc  at  the  hn^nut  after  the  operation  ;  ordinarily  they  ha*e  but 
little  dirtU'ulty  in  swalUiwing.  Older  chihlr^'u  oft**n  e^pTtenn*  connid- 
erable  trouble  in  taking  liqutda,  Thii  may  be  overcome  by  tlie  device  trng- 
giBiiltMl  by  (^Hi*iM*nH*rry,  of  having  the  patient'n  head  lower  than  hi*  body 
while  he  drinka.  When  fluids  cauae  exeeasive  ei>ughing,  or  at  other 
timea  wben  they  can  be  taken  only  with  the  gTf^teat  difficulty,  they 
a^be  gtveii  through  a  nat^al  tube  or  one  panaetl  through  t)ie  mouth. 
8tflli'«olid  articlcH,  isuch  aa  nindenaefl  milk,  wine  jelly,  ixiniatareh,  ioc 
cream,  or  ai-rambled  e;gga»  may  he  well  taken  when  fluida  ar^  not 
Feeding  ia  always  eattier  after  the  firiit  day  or  two.  and  patienta  who 
wear  a  tutie  for  chronic  diaeaie  ioon  experience  no  tnnible  whatever, 
ahowtng  that  the  diflknilty  depcnda  mtiro  upon  the  inability  to  co* 
onlinate  the  niovi*mt*ntii  of  thr  mum-lesi  of  tl  n  when  the  tube  ia 

in  place  than  upon  mechanical  cauaea^  for  i  t  *^f  tKi^  tube  ia  ef- 
fectually cnvercfl  by  the  epiglottia. 

Whi*n  the  tube  ifi  remi^viil  by  extuhation  or  n)ugheil  um  itm  dyipMa 
dooa  not  usually  return  fur  two  or  tliree  hour*,  hut  may  coraa  iMidi  li 
once.  It  may  happen  that  the  tube  ia  coughed  up  and  not  mm  hf  Vtm 
nuriet  or  it  may  bo  coagbni  up  and  swallowed  liy  Iho  child.  Wha 
called  liefauae  of  dyapneA  after  operation,  tlie  phyaieian  ahottM  make  • 
digital  examination  of  the  plmryni  to  diMtftver  if  the  lobe  ia  alill  in 
ptarc.  Swallowing  the  tulie  generally  cmvmm  no  harm  to  the  child,  for 
tubt*ii  have  repi*atedly  pafeeil  thrtntgh  th«  iotealinca.  Shoubl  tl>e  tahe 
bo  coughed  out  at  any  time  iti  tntrodtieliini  Bh«mld  he  delayed  until 
dljwpiiea  feturaai 

It  unmelimiw  happena  that  the  tube  ia  coughed  out  aiam  after  tta 
tntroduction  beeaoae  too  amall  a  aiue  haa  been  uaed.  At  oilier  timaa 
thia  oeeura  repeatedly  even  with  tubea  of  thu  proper  aiau.    Such  cuaea 
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are  probably  due  to  paralysis  of  the  laryngeal  muscles.  As  patients 
in  such  circumstances  are  unable  to  breathe  for  even  a  few  minutes 
without  the  tube  it  is  usually  necessary  with  repeated  self  extubtUon  to 
perform  tracheotomy. 

The  entrance  of  food  into  the  bronchi  through  the  tube  is  a  danger 
that  does  not  exist,  and  bronchopneumonia  following  intubation  docs 
not  depend  upon  this  cause. 

Deep  ulceration  at  the  head  of  the  tube  rarely  occurs,  provided  prop- 
erly made  tubes  are  employed,  but  superficial  ulceration  is  almost  in- 
variably produced  at  the  base  of  the  epiglottis  and  in  the  trachea  it 
the  lower  end  of  the  tube.  Deep  ulcers  extending  to  the  tracheal  rings 
may  occur  in  ill-conditioned  children,  usually  in  connection  with  otiier 
complications  serious  enough  to  cause  death. 

Spontaneous  descent  of  the  tube  into  the  larynx  is  almost  impossible, 
and  it  can  not  be  crowded  down  without  using  considerable  force  and 
severely  lacerating  the  larynx. 

Sudden  blocking  of  the  lower  end  of  the  tube  by  membrane  loosened 
from  the  trachea  or  bronchi  occasionally  occurs.  The  usual  result  of 
this  is  the  immediate  expulsion  of  the  tube  by  coughing,  the  discharge 
of  the  loose  membrane  following.  This  condition  is  one  of  the  safety 
valves  pf  the  operation.  One  of  the  strong  points  in  favor  of  intubation 
is  that  the  forcible  cough  which  the  patient  is  able  to  make  on  account  of 
the  narrow  opening  of  the  tube,  often  enables  him  to  expel  large  accu- 
mulations of  mucus,  and  even  membrane,  more  readily  than  through  a 
much  larger  tracheal  opening. 

The  period  for  which  the  tube  is  required  varies  much  in  different 
cases.  It  has  been  materially  shortened  by  the  use  of  antitoxin.  The 
average  time  of  wearing  the  tube  is  about  five  days,  and  in  many  it  can 
be  dispensed  with  in  two  or  three  days.  An  attempt  should  be  made 
to  have  the  cliild  go  without  the  tube  whenever  the  temperature  reaches 
normal.  If  complications  are  present  that  still  cause  fever  extubation 
should  not  be  deferred  beyond  the  fifth  or  sixth  day.  The  majority  of 
cases  do  not  require  re-intubation.  If  this  is  necessary,  extubation  should 
be  done  again  in  three  or  four  days  and  repeated  thereafter  at  this  in- 
terval until  the  tube  is  no  longer  necessary.  If,  after  several  weeks  the 
tube  cannot  be  dispensed  with  the  treatment  described  later  for  retained 
intubation  tubes  should  be  adopted. 

Eemoval  of  the  Tube — ^Extubation. — This  is  rather  more  difficult 
than  its  introduction.  The  general  arrangement  of  the  patient  and 
assistants  is  the  same  as  for  introduction.  The  left  index  finger  is  placed 
upon  the  head  of  the  tube,  which  is  steadied  externally  by  the  thumb  of 
the  same  hand.  The  beak  of  the  extractor  is  introduced  within  the  open- 
ing of  the  tube,  its  jaws  are  then  separated  by  pressure  upon  the  lever 
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at  the  handlo,  and  the  inslruiiient  irithdrawiiy  very  alight  ton»  boiilg 
ri.*q«irtHl, 

The  tulw  ii»  fir»t  rrmovi^d  tt*ijtativt*ly,  the  physician  waiting  to  ae«  if 
dyspnea  returngs.  It  in  well  to  givt^  a  full  dow?  of  morphiii  an  hour 
brfiire  tin*  rt'nioval  of  th<i  tiiln%  Miiu'^  thi«i  opt^ration  is  almost  invariahly 
followed  by  a  marked  d^jfree  of  larynin'^^l  f^pAMm  whirh  la^ta  fur  tini  or 
fifieeii  minuter.  To  avoid  thff  pnidmtidn  of  vumitinjf  and  the  entranre 
of  foi>d  into  thh  larynx*  ft»cjd  dioiild  not  be  given  for  three  houra  pn*vi- 
ou8It.  If  dyspnea  iloes  not  retiim  in  the  conrw  of  tliree  or  four  honra, 
thf»  probabilities  are  that  the  tube  will  no  longer  !  -  r-^od.  It  ia  c<eep- 
Uonal  that  the  patient  ha«  great  dittieulty  in  <i  :  with  the  t\\\n\ 

m  often  happ<*na  after  tracheotomy. 

The  only  ohjertion  of  mucli  fon*e  iir^jed  a^cnui-^t  ionHmtinn  h  nuu 
aaphyxia  may  be  produced  by  crowding  down  lou««o  membrane  into  the 
larynx.  Thin  ii  an  fnfriH{uent  accident;  aliould  it  happen^  and  the 
anphyxia  not  l»e  relieied  by  remoring  thff  tulu?  and  inaerting  another, 
tracheotomy  may  Ik*  jKTfurmiNl. 

There  ia  alwayn  i*fime  degree  of  boar^eneaa  following  intubation*  but 
in  tha  raajf»rity  nf  caM%  it  diAappearit  wilhin  a  wifk,  oi tiMitinally  it  ii»n- 
tinucsa  aa  long  at<  thr<*i*  or  fuur  wwkjs  hut  it  i*»  vi*ry  rar**ly  if  eter  jM^nna* 
neiit  The  duration  of  tho  aphonia  Bcema  to  have  little  ridation  to  tlie 
length  of  time  the  tuU^  iji  worn,  unT         '  ka. 

Experience  han  clearly  prove^l   :  »w  tlio  dyapoisa 

due  to  laryngeal  ttten<i««iit  promptly,  rflicirntly,  and  certainly ;  it  dofsa  thta 
without  many  of  fl      *  fionahle  f  <»f  tracheotomy, 

while  at  tin*  aami*  i  rive  the  f  anv  eaaeiitial 

■  advantage  which  tracheotomy  afforda* 

■  Bililftftd  InlnbtlioE  Tnbea  Prolonged  Intnbattoft* — DHRe%\iy  b 
I  txiMfieiieeil  in  tli^^n'miing  with  the  intnUtion  tuU*  miicb  Ina  fn(H|tii'ittl; 
I     than  with  the  cannula  after  trarhi^tomy  :  }vt  when  thia  i^tDditiiin  oci'ttra 

■  it  ia  tlie  cnuw  of  mn«1i  ci*tHH*rn  and  rveti  danger.  Tronhle  of  thin  aort 
I    iaaaan  in  aU*nt  fiie  per  cinit  of  the  cnm^t  of  intuliation.    In  the  majority 

■  of  thrM*  the  patient  ia  able  to  do  without  the  tube  in  «  few  wcvka,  and 
I  aueh  eaaet"  very  rhiM*  attention,  hut  no  »})«<«  tal  tr<mtiiii!iil  otJier 
B  than  the  fi  ^n  at  timra  of  a  ftficiial  O* lawyer  tuW  with  an  oUb 
I  lirge  ^^taining  awelL**  But  ocxi-asionally  there  are  met  witb  eaaea  fa 
L^Vkicb  everj  dfort  to  diapenae  with  the  tuba  prorta  futile.  Althoa|^ 
V^Vto  childfa  breathe  watt  with  the  tube  in  plaa^  alill  if  it  ia  remfod 

■  or  expelled  by  coughing,  in  a  abort  timep  varying  from  a  few  minulaa  to 
atveriil  day^  the  dricpiiea  retunia  with  aoeb  iifferiljr  that  the  tube  amifc 
be  leplaeeil  to  prevent  eapbyiia*    IiiaaBiiii4i  oa  tboM  palieola  eomaitiioa 

■  ioriiei  the  tube  aeveral  timt«  a  ilay,  aurgeoua  lia  ve  often  n^aorted  to  traehe* 

■  atomy  to  avert  tlie  danger  of  auBocetion^  which  might  a«aaly  oootir  if  no 
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one  were  at  hand  who  could  replace  the  tube.  This  operation^  however, 
gives  only  temporary  relief.  Many  of  these  children,  after  wearing 
tubes  of  one  sort  or  another  for  years^  ultimately  die  from  some  accident 
connected  with  the  tube  or  from  pneumonia. 

The  causes  and  the  exact  pathological  condition  underlying  this  dif- 
ficulty are  subjects  regarding  -which  there  has  been  much  difference  of 
opinion.  The  cause  of  the  returning  dyspnea  is  probably  subglottic 
swelling  and  edema  which  occur  in  tissues  which  are  the  seat  of  chronic 
inflammation,  as  soon  as  the  pressure  of  the  tube  is  removed.  In  a  few 
cases  a  cicatricial  condition,  the  result  of  previous  ulceration,  has  been 
found ;  but  it  is  doubtful  if  granulations,  so  frequent  a  cause  of  retained 
cannula  after  tracheotomy,  play  an  important  part.  The  chronic  in- 
flammation of  the  mucous  and  submucous  tissues  of  the  subglottic  region 
of  the  larynx  which  produces  the  symptoms,  is  aggravated  by  a  fanltj 
tube  or  a  clumsy  operation,  but  it  may  occur  under  the  most  favorable 
conditions. 

For  the  relief  of  this  condition,  O'Dwyer  advised  in  recent  cases  the 
application  of  astringents  by  means  of  an  intubation  tube  coated  with 
gelatine  with  which  some  astringent  was  combined.  For  those  patients 
who  cough  out  the  tube  frequently,  tracheotomy  is  at  times  a  necessi^ 
to  prevent  sudden  death.  But  this  does  not  affect  the  original  condition, 
for  the  same  difficulty  exists  in  doing  without  the  tracheal  cannula.  The 
operations  of  laryngotomy,  curetting,  etc.,  have  been  such  signal  failures 
as  to  discourage  one  from  repeating  them. 

The  most  successful  method  of  treatment  thus  far  proposed  is  that 
of  Rogers,  which  consists  in  increasing  intra-laryngeal  pressure  by  the 
insertion  of  larger  and  larger  intubation  tubes.  This  is  not  to  be  adopted 
until  long  after  all  acute  symptoms  have  subsided.  The  first  tube  used 
is  as  large  a  one  as  can  be  introduced  without  force ;  after  a  few  weeks, 
the  next  lar^^er  size,  and  after  a  longer  interval,  possibly  a  still  larger  one. 
When  the  very  large  tube  has  been  worn  for  several  weeks  one  is  usually 
able  to  dispense  with  all  tubes. 

True  cicatricial  stenosis  may  best  be  relieved  by  opening  the  trachea 
and  dilating  from  below,  and  afterward  inserting  an  intubation  tube. 
When  there  is  complete  destruction  of  the  cricoid  cartilage,  as  sometimes 
occurs,  traclieotomy  is  the  only  remedy,  but  this  is  only  palliative,  as  the 
tube  must  be  worn  permanently. 
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TrpitoiD  FE%*KR  is  ail  Ht'Ulr  infiHtidUJit  fliM^iiiie  due  to  a  uporifid  organ* 
Imi — KlK'Hh'f*  liiii'illu».  It  may  aftei't  the  U*im  in  ut^ro,  or  \\w  newly- 
born  child,  and  it  is  wen  in  infiuirv  and  thniii>:hout  rhiUlhf»*ML 

FamfypfioUi, — Thi^  in  a  iliiMeafie  iu  all  re^frnxtit  similir  to  typhoir!  fever 
and  «>ne  that  mniiot  l^e  different iated  fn>m  it  excri»t  by  hai't4?riol<>gitml 
eiamLnatiou.  It  niay  \w  due  to  orguni^im^  known  aii  paratyphoid  *'A^* 
and  {laratyphoid  **B.^  Thii  di^eaite  is  ranch  leag  roiomon  tlian  true 
typhoid,  but  Htiiall  epideraies  from  time  to  time  ap[>ear  IIigao  am 
usually  due  to  paratyphoid  **B"  which^  in  thin  c^ounlry  at  lea«t»  in  much 
mf»re  cx^mmon  than  paratyphoid  **A.'*  Thi*n*  are  no  dear  dtntin^iifihinK 
featurefi  between  them<  Widal  reaetiona  in  thebe  infectiona  and  in  true 
typhoid  Rimewhat  ovcrhtp  one  an(»ther;  but  they  may.  in  iTftain  in* 
Mtanet^,  be  fairly  diiitinct  no  that  from  the  Widal  alone  the  diagnci#ia  can 
be  euspeitecL  Not  many  autopines  have  been  reported  after  ir  '  ^  i 
with  thi^ie  organinmn;  hut  in  gi*neral  the  Icaieoa  do  not  dilTtT  n^ 
from  thiiiie  of  true  typhoid. 

Fftai  Ti/fthoid, — When  a  i  »  develop*  t}  i         '    '      r 

infcH'tiun  of  the  child  in  utrn*  ^  5  not  an  invtn  ur- 

nmee.    The  fetal  form  of  the  dtaeaae  ia  a  ffetierm}  btood*infertion«  irinw! 
the  intt«iitiiiei  are  not  fun^  -        *'  "'*  iimi  rwult  ia 

death  of  the  fetua  and  n^  tuay  be  bom 

ive  attll  ffuffering  from  tlie  in  On  an*ouxit  of  the  infant^a  ferble 

ih'ttth  u«ualfy  cm 

Iwfimiiir  TifphmiL—S\  f  dia^cii»ii«^  partitnilarly  blu^id 

rulturoa«  have  annwert*!]  the  qumtion,  long  diaruaaecK  aa  Iu  the  fn*«iuenf7 

infantile  ty|ihotd.  It  iti  a  relatively  rare  diac«ae*  In  ofvr  ll^tHKI 
Wiraiaaions  to  the  Rabici*  HDmpitaU  New  York,  eoinering  a  period  of 
thirteen  yeara^  but  ebren  vi^m  of  typhoid  wvrw  obaenwd  under  twn  yrara 
of  Bge  and  liut  fi%e  caKen  of  one  year  or  under,  the  ymtBf^l  tmm 
diverved  U'ing  in  a  child  ri^ht  months  ohL  In  Phitaddphia*  where 
there  has  been  much  more  tiphotd  fcenermlly  than  in  New  York*  (irillUh 
r^^fmrtu  under  hta  pefamal  obatrtalioa  or  in  Ihe  Children^t  Ilnqrflal 
forty-five  mam  mder  two  jeara  and  nine  nnder  one  year;  kb  ynnnfaal 
raaea  were  aftd  tbrfie,  five,  and  nint  montlit  reaperlitely.  Typhoid  baa 
been  aern  by  Mnrckiaon  at  ais  tnontlui  and  bf  Ogla  at  ftior  ami  a  half 
months^  the  diagooaii  being,  in  bolh  inaUmeea^  mnfltnied  by  antnp^*  It 
ia  daring  epiilemica  that  moat  d  the  infantile  eaaea  are  aeen,  bnt  avan 
in  epjdemici  it  ia  anrpriatnf  that  ao  few  infanta  mre  attached. 
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Typlioid  in  childhood  is  by  no  means  rare,  but  it  is  not  until  after 
the  fifth  year  that  it  can  be  said  to  occur  frequently.  The  following 
figures,  embracing  groups  of  cases  reported  by  eight  writers,  represent  the 
relative  frequency  with  which  the  disease  is  seen  at  the  different  ages: 
Of  970  cases,  eight  per  cent  occurred  under  five  years,  forty-two  per  cent 
between  five  and  ten  years,  and  fifty  per  cent  between  ten  and  fifteen 
years. 

Typhoid  fever  is  almost  invariably  contracted  by  drinking  water  or 
milk  which  contains  the  germs  of  the  disease.  The  infrequency  of 
typhoid  even  in  infants  who  are  artificially  fed  is  explained,  in  part  at 
least,  by  the  fact  that  most  of  the  water  and  a  large  part  of  the  cow'a 
milk  taken  have  been  previously  boiled,  or  heated  in  some  manner. 

Lesions. — In  a  general  way  these  resemble  those  of  adults  except  in 
severity.  In  a  considerable  number  of  the  cases  the  pathological  process 
in  the  intestines  docs  not  go  on  to  ulceration ;  and  when  ulcers  form  they 
are  seldom  large  or  deep,  and  perforation  is  very  rare.  Montmollin  gives 
the  following  facts  concerning  twenty-three  autopsies,  most  of  them,  how- 
ever, being  in  children  over  eight  years  old :  ulcers  were  present  in  seven- 
teen cases ;  they  were  situated  in  the  lower  ileum  in  sixteen,  and  in  ten 
they  were  only  there ;  in  the  ascending  colon  in  nine,  and  only  there  in 
one  case;  perforation  occurred  in  three  cases,  in  every  instance  in  the 
lower  ileum.  Autopsies  made  upon  infants  may  show  even  less  severe 
intestinal  lesions  than  those  mentioned.  In  fact,  some  cases  in  which 
the  clinical  diagnosis  was  beyond  question,  have  shown  only  moderate 
redness  and  swelling  of  Peyer's  patches,  the  solitary  follicles  and  the 
mesenteric  lymph  nodes-r-lesions  which  are  exceedingly  frequent  in  cases 
of  simple  diarrhea.  In  a  doubtful  case  such  post  mortem  findings  do  not 
establish  the  diagnosis  of  typhoid.  Indeed,  they  prove  nothing  unless 
cultures  from  the  intestinal  contents,  the  mesenteric  glands,  or  other 
organs,  show  the  typhoid  bacillus.  Enlargement  of  the  spleen  is  prac- 
tically constant.  The  degenerative  changes  in  the  heart,  the  kidneys,  and 
the  liver  are  much  less  frequent  and  generally  less  severe  than  in  adults. 

Symptoms. — The  peculiar  features  of  typhoid  in  early  life  are  seen 
only  in  children  under  ten  years  old ;  for  after  this  time  the  disease  dues 
not  differ  essentially  from  the  adult  type.  In  brief,  the  typhoid  of  early 
(childhood  may  be  described  as  a  fever  characterized  more  often  by  nerv- 
ous symptoms  than  by  intestinal  symptoms. 

Onset, — A  sudden  onset  with  well-marked  symptoms — fever,  pros- 
tration, vomiting,  etc. — is  not  uncommon ;  in  fact,  it  is  more  frequently 
seen  than  the  insidious  beginning,  with  lassitude,  headache,  coated 
tongue,  anorexia,  and  gradual  rise  in  temperature.  In  cases  developing 
abruptly  it  often  appears  as  if  an  acute  indigestion  had  been  the  means 
of  precipitating  the  attack.     The  most  frequent  initial  symptoms  are 
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symptoms  are  uj^ually  mty^t  «evrrt*  in  the  N?rand,  or  early  in  tho  third 
wi*i^k,  nnr]  (iuhxidi^  an  tho  trrnivmturu  iltH^liiieA,  but  nuiy  continue  for 
several  dayci  theruafter.  Kxaggemted  reflpiea  and  ankle  rlanua  are  not 
inrreqiicnt  ond  may  pentidt  well  on  into  cimvaleiiei*nc€  in  Deverv  amea. 

/*w/-«#\— ThiM  it)  iiureantHl  in  fr*<juent'y»  but  not  to  the  degree  that 
ifi  ««^*D  in  moHt  dif^aaen  of  childhiHKl  with  a  similar  eli^vatioD  of  temper- 
ature. Tlie  force  and  rhythm  of  the  pulim  are  uiiually  gt>o«l,  irreguUrity 
and  dicrotitim  beiii^  rare  in  children  as  c*ompared  with  adulu. 

Urine. — A  immll  anuiuni  of  albumin  in  found  in  th«  urine  of  moat 
of  the  ievere  ctim^t^  at  tlie  height  of  tiie  ditieaiiCi  and  in  due  to  acute  renal 
dtgenNsiion ;  hut  a  marki^l  degree  of  nephritia  iv  infrinjuent.  In  from 
one^fourtb  to  one^third  of  the  caaea  typhoid  baeilH  are  found  in  the 
nrine,  ginierally  in  pure  rid  to  re.  They  usually  app«*ar  in  the  latter  part 
of  the  diaeaM',  tlie  MiMiiud  or  third  wiH*k,  and  may  nintinue  for  luantha 
or  even  yearn.  They  are  aometimea  aeeom(uinied  by  evidences  of  cystitta 
or  nephritiii.  Their  nunilMT  i)*  in  Nune  i%m*fi  mi  hir^'c  a«*  to  render  the 
urine  turhid;  in  oUieri*  they  give  nu  indimlion  4if  th*'ir  pn«eaas«  Ehr* 
lich  a  diaxo  riiu*tion  ia  UKtially  prci^nt  at  the  height  of  the  fever. 

HtoQiL — The  rhann'trriHtic  blivrtl  pirhtn^  in  typhtiid  h  n  *  *  n ticytc 
count,  generally  unrler  10.000,  a4i^>mpani<tl  u««ually  by  a  feAi^  reaaed 

proportion  of  lymphocytea.  BlcM>d  culturea,  with  great  unifortiiity,  ahow 
the  bacilli  even  in  the  flrnt  Wi>i*k  of  tlie  diaca«k  Theat  Ufiielly  have  die- 
eppeerrd  frtim  the  bl<K>d  by  the  third  wedt. 

Iniemtinat  Ufmorrhage, — Of  046  collected  am^  mainly  from  hoapital* 
reporta,  intentinal  hemurrhapT  <icvurrt»<l  in  thirty,  or  atioul  three  per 
ivnt;  the  mnji»nty  of  th**?*^  were  in  rhtldr*-n  over  ten  year*  oUt  Of 
twenty-four  itjUeeti*i!  mtm  of  bensorrlmge  in  ehildren,  ten  tcmiiniilnl 
fatally*  The  youngot  •  ai^^  of  thi«i  nature  which  haa  come  under  our  own 
notice  waa  in  a  ihdd  of  four  and  a  half  yean* 

InieitiiHiU  I'frfvrQiion. — Till*  ia  even  more  rare  than  iKtmorrha^*^ 
In  l^iySH  collected  caae«,  thi^  afvident  occurred  liut  tweWe  tiine%  or  in 
lA  per  cent     IVrfomtion  it  imlicatiM]  by  a  nudflrn  fall  in  the  t«m- 
perature^  with  mllapae;  naually  there  b  vomitini^  and  the  rapid  derel* 
opment  of  tymfianitt^  with  leucorytiiaiat 

CompUimtiQni  and  SeqntUt. — The  eomplicationa  of  typhoid  in  eeriy 
life  are  hifrequmt  and  uaually  mild.  BrooHtttta  m  preaeni  in  nrnat  of 
the  eevere  ceaeiL  Pneiunnme  bae  been  noted  in  nine  prr  ami  of  the  eeana 
reported  by  vmrione  anthoviw  Both  eetoiia  and  pumleni  effnejoae  info 
the  cheat  an?  occeaionally  aeeo,  and  aomctinice  abioaaa  of  the  lun^f. 

Compltc-atinnft  refeimUe  to  the  nemnia  ayalem  are  nol  ^erj  freqimti 
but  are  of  much  intereat.  Menbifitia  ia  ontfentely  rars*  Mtmm  hm 
coUected  twifnty-ooe  tmmm  of  apbaaia,  in  two  of  which  it  waa  clearly  due 
to  eaabbliHBi  ia  tlie  TimaMiiVj  befweteri  tl  ajiparently  waa  not  < 
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in  which  the  fever  lasts  only  from  eight  to  fourteen  days  is  quite  large 
(Fig.  171).  After  the  age  of  ten  years  the  type  of  the  fever  is  much 
like  that  seen  in  adults.  The  maximum  temperature  in  the  mild  ctseB 
is  103**  or  104''  F.;  in  the  severe  ones  it  often  reaches  106 "^  or  106**  P., 

but  rarely  goes  above  this 
point.  The  range  is  usually 
higher  than  in  adult  cases 
of  the  same  severity.  At 
the  beginning  of  convales- 
cence a  subnormal  tempera- 
ture is  very  frequent,  and 
by  many  writers  is  consid- 
ered to  be  the  rule.  A  sec- 
ondary rise  is  most  fre- 
quently due  to  errors  in 
diet,  but  may  occur  from 
the  development  of  compli- 
cations. A  sudden  fall  often 
indicates  either  perforation 
or  intestinal  hemorrhage. 
Relapses  occur  in  approximately  10  per  cent  of  the  cases.  They  follow 
about  the  same  course  as  in  adults  (Fig.  172). 

Nervous  Symptoms. — In  many  cases  these  are  more  prominent  in 
severe  cases  than  the  intestinal  symptoms,  and  are  dir^tly  proportionate 
to  the  height  of  the  temperature.    The  extreme  nervoue  symptoms  belong- 
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FiQ.  171. — Typhoid  Fever  op  Short  Duration 
IN  A  Child  Thirteen  Moniss  Old.  Spleen 
enlarged;  eruption  typical;  no  diarrhea  and 
only  moderate  abdominal  distention.  There 
were  two  other  cases  in  the  family,  all  being 
due  to  the  same  cause — infected  milk.  (After 
Northrup.) 


Fiq.  172. — Typhoid  Fever  with  Relapse.  Child  two  and  a  half  years  old;  early  tem- 
perature high  and  symptoms  typical;  natural  fall  on  fourteenth  day;  rise  on  seven- 
teenth day  apparently  due  to  otitis;  relapse  on  twenty-fourth  day,  with  fresh  erup- 
tion and  return  of  splenic  swelling  which  had  disappeared.  Temperature  was  sub- 
normal at  the  end  both  of  primary  and  secondary  fever. 


ing  to  the  t}'phoid  state  in  adults  are  rare  in  childhood,  except  in  patients 
over  ten  years  old.  Headache  and  mild  delirium  at  night  are  very  fre- 
quent, the  former  being  seen  in  the  majority  of  cases.  Young  children 
are  usually  dull,  apathetic,  and  often  in  a  state  of  semi-stupor.  Oc- 
casionally the  disease  may  closely  simulate  meningitis^     The  nerTous 
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which  rontiiiui*!*  fryr  two,  thm%  or  four  wc^lcf,  and  ^ibiides  gradlually* 
The  varialionji  from  the  adult  type*  havi*  alr^^atfy  Wii  mtmtionc^tl,  iiImj 
the  frwju«*ncy  of  the  eniption,  th©  rnlargiiiieiit  of  the  apteen,  and  the 
aljdutiiinal  f^ytiifttonw.  We  are  not  Httrritiiti^tl  tti  timliii^  th««  din^jtMnti* 
of  t){>hi»id,  if  njM'atcd  t**i*t^  fail  to  ^how  the  Widal  n'artiun  or  if  the 
eruption  and  uplenic  enlargement  ar<*  abaejit»  and  no  ImriWt  c*an  be 
iKnionxilnitiHl  in  the  MixmI  or  diKrhargm^  no  nuitter  what  the  roarae  of 
the  temperature  may  W. 

One  should  he#itato  to  make  the  diagnoaia  of  typhoid  in  a  child 
under  two  ymm  nld,  unh'tf^  typhoid  in  prevalent  in  the  immmunity.  Ttie 
great  majority  of  Hjn»railie  miiea  rt^^Kirtid  tun  ntHnrrinic  in  infamy  arr 
probably  not  typhoid.  After  the  fifth  year  the  dineaae  ia  mare  frequent, 
and  ita  nymptomi  in  ^'neral  rejk*mhle  tho#e  »een  in  adnltji,  except  in 
!H»venty, 

A  differential  diapiogin  in  to  be  made  from  malarial  fe^er.  ileocolitis, 
meningitiii,  tuWrciilo^iiH,  and  frt^m  i»tht*r  illHlfflni^d  i^mtintionff  U'wm  nf 
unknovrn  origin.  From  malarial  feviT  the  iliagtioKia  in  to  be  ma*le  by 
the  temperature  eurvie^  th«  organ itinni  iti  tlie  blooil«  and  the  effect  of 
Lqninin«     In  m*M»t  i*t  Ote  ait«e»«  of  malaria  the  ^  ire  will  lie  found 

to  touch  the  normal  at  acime  time  in  tfie  tweni}  ur*.    The  admin- 

ii^tration  of  full  doaes  of  cptinin  ia  a  ftiagim<^i(:  teat  of  much  prattii-al 
importance;  an  irregular  or  »  t  fever  vliich  yil^]da  promptly  to 

quinin  ii  mort  certainly  not  r^ 

Ileocolitia  and  typhoid  fefer  are  not  often  confounded.  Tho  former 
is  chiefly  seen  in  the  firi^t  three  yean  of  life,  a  timt*  when  t>'pboid  i*  rare. 
The  intnrtinal  sympt tmnt  of  ili^mxilitia  are  marked  even  though  the  tem* 
peratura  ia  not  high«  and  they  Art  mltogether  more  mrvrt  than  ia  naiml 

typhoid ;  while  enlargi*ment  of  the  spleen,  ^iiipttiittefi^  and  the  emp* 
(tion  are  not  prcaeut. 

The  (vrebral  nymptoma  of  t>'phoid  may  be  difliciiU  to  dUtingnialt  from 

neningitiff*  unh'M  unr  ha»  w»!  pment    Irregular  reispira* 

riiufi^  a  ilow,  trregubir  piibic*  i  ,  .        --ji  and  iH>mplet«^  vttnm  are 

M«ldcfm,  if  ever,  aei-n  in  typhiMtl,  and  m  retraeied  alMhimen  very  nin*ly. 

rwhiltt  the  enlarged  fpleen  and  the  p«x*uliar  eruption  are  aol  awn  ia  men* 

tngitia. 

Ontral  tnbtreuloaia  very  often  reaemblea  tyiihntfl  m  ekmAj  that  a 
differential  dtagnoaia  ia  almont  impcMidlila  from  aymptoma  alum  until 
local  aigna  of  tuberculoata  har«  apipe^fvd,  u«iii»llv  in  IK**  lun^i  Tlu. 
eulaiMOiia  teat  is  in  moat  oaa^  a  valuable  aid. 

Propuwla. — Of  ?/i?:t  eaaes  in  children,  eolWtcJ  frvim  (he  report*  of 
Ivdve  different  writi*r*,  the  m«>rtality  wa**  5.4  pi*r  n*nt,  Tlnia*  are,  hoar- 
vvar,  alniotft  all  taken  trcm  boapital  n^portu,  where  a»  a  rule  the  mitdcat 
raaes  are  not  brought  for  treatiiii«nL    Th<i  mnrtaltty  of  tlMi  diM^aaa  in 
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upon  any  organic  lesion.  In  two-thirds  of  the  cases  it  came  on  during 
convalescence,  and  in  nearly  all  complete  recovery  occurred  after  an 
average  duration  of  three  weeks.  Aphasia  usually  followed  a  severe  type 
of  the  disease,  and  in  most  of  the  cases  was  not  accompanied  by  any  other 
paralysis  or  by  mental  disturbance.  Insanity  is  a  rare  sequel  of  typhoid 
in  children,  the  usual  type  being  acute  mania.  Becovery  is  usually  com- 
plete. Chorea  is  seen  rather  of tener  than  after  the  other  infectious  dis- 
eases. 

Otitis  is  not  an  infrequent  complication,  occurring  much  oftener  than 
in  adults.  It  is  principally  seen  in  young  children  and  during  the  cold 
season.  Among  the  less  frequent  complications  may  be  mentioned :  paro- 
titis, which  is  usually  suppurative  and  is  seen  in  septic  cases;  abecees 
of  the  liver,  examples  of  which  have  been  reported  by  Bokai,  Asch,  and 
others;  gangrenous  inflammation  of  the  mouth  or  genitals;  pericarditis, 
endocarditis,  and  peritonitis,  suppurative  inflammations  of  joints,  mnl- 
tiple  abscesses  and  furunculosis.  Tuberculosis  of  the  lungs  or  bones  not 
infrequently  follows  typhoid. 

Diagnosis. — The  diagnostic  symptoms  of  typhoid  are,  the  Widal  blood 
reaction,  the  discovery  of  the  bacilli  in  the  blood,  urine  or  feces,  the  erup- 
tion, the  course  of  the  temperature,  the  enlargement  of  the  spleen  and  the 
abdominal  symptoms — diarrhea,  tympanites,  hemorrhage,  and  perfora- 
tion. 

The  Widal  reaction  is  present  at  some  period  in  from  ninety-five  to 
ninety-eight  per  cent  of  the  cases,  and  j thus  becomes  tlie  most  valuable 
single  symptom  for  diagnosis.  It  is  seldom  obtained  before  the  seventh 
day  and  frequently  not  before  the  tenth  or  twelfth ;  it  may  not  be  present 
until  convalescence  or  a  relapse.  Repeated  tests  should  always  be  made 
if  the  first  reaction  is  negative  or  doubtful.  The  reaction  is  therefore 
of  much  less  value  for  an  early  than  for  an  exact  diagnosis.  A  positive 
reaction  may  be  present  if  the  patient  has  previously  had  typhoid,  gome- 
thing  much  less  likely  to  be  the  case  with  children  than  with  adults;  in 
rare  instances  it  has  been  obtained  in  other  diseases  or  in  health  when  no 
history  of  previous  typhoid  existed.  Both  these  conditions,  however,  are 
very  exceptional,  and  a  positive  reaction  may  as  a  rule  be  taken  to  estab- 
lish the  diagnosis. 

Typhoid  bacilli  may  be  demonstrated  in  the  stools  by  culture  in  a 
large  proportion  of  the  cases.  They  are  foimd  in  the  urine,  usually  in 
the  latter  part  of  the  disease,  in  about  one-third  the  cases.  Their  dis- 
covery in  either  of  these  discharges  is  conclusive  evidence  of  previous  or 
existing  typhoid.  An  examination  of  both  urine  and  feces  should,  if 
possible,  be  made  in  all  doubtful  cases. 

The  course  of  the  temperature  is  an  important  aid  to  diagnosis,  but 
alone  is  not  to  be  depended  upon.    The  characteristic  feature  is  a  fever 
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contmwp  for  two,  ihriH%  nr  funr  wwIcp,  and  nubftides  ^adiially. 
Tlif  varirtliuii^  from  the  aihilt  lyjie  have  alreadj  bern  mentiamHl,  ii1j*o 
th€  frequi*iu7  of  the  eruptioti,  th«  criUiyement  of  the  tpWiii  and  the 
abilominal  Mmptntni^.  We*  arc*  not  wiirraiitiMl  in  making  thr  <lia^n<w<ig 
of  tyjitioHl,  if  rt'l>fatr<l  ti^t^  frtil  to  )<liow  the  Wtrlal  r»»artiuii  or  if  the 
eruption  an*!  8pU»nJe  ^iilarpeiuent  are  ahoent^  anil  no  harilli  can  hB 
tlrmoiiNtmti'*!  in  thi^  bU>«jtl  ur  diKchttrge^  no  matter  what  the  course  of 
the  ti^ni|M»riiturf  may  be. 

One  lihouUI  hesitate  to  make  the  dia^oaia  of  trphoid  in  a  child 
under  two  year*  nUL  iitdf*M  typhoid  in  prt»viilent  in  the  mmmunity,  Tlie 
great  majority  of  0|x)radie  cajie*^  rt-pcirti^  u»  wiurring  in  infamy  are 
probably  nut  typhoid.  After  the  fifth  year  the  diMaae  ia  more  frM^iient, 
and  ita  aymptnma  in  gieneral  resemble  t]ioite  aet*n  in  adti1t«,  except  in 
•everity, 

A  difTen'nttnl  dtajtnoai«  ia  to  bt*  made  from  malarial  fever,  ileocolitii, 
meningitis,  tuWrtuhiHift*  and  from  ntlu-r  illHl^'f»i»Hl  fiintinuotts  frvj'r*  of 
link  no  wu  origin^  From  nuibinal  frvcr  the  dia^no»ia  in  to  be  made  by 
the  tem]ienitnre  ctinre*  the  or^anthma  in  the  bliMKl^  and  the  effeet  of 
qninin.  In  moul  of  the  t*nfH*n  of  niabina  the  tem[H*rntnre  will  U?  found 
to  touch  the  normal  at  aonie  time  in  the  twenty-four  liourM.  The  aihuin- 
ii«tnition  of  full  doiiea  of  quinin  i§  a  diij^noi^tie  tci4  of  much  practical 
importance;  an  irrepdar  or  remittent  fever  which  rielda  pmmptty  to 
quintn  ifi  moit  eerlamly  not  tTphoid. 

IletK^lttis  and  typboid  fever  are  tiot  ofti^  confounded,  Tlie  forni«*r 
ia  chiefly  aeen  in  the  fir^t  three  yearn  of  life,  a  time  when  typbaid  ta  rare. 
The  inti^inal  iiympt4»mif  of  ileiiculitiji  an*  markrd  even  thoitgh  llw  tem- 
perature ia  not  hi^h,  and  they  are  altofsetheT  more  aevere  than  b  naiial 
in  typhoid ;  while  enlargement  of  the  |iplei*n,  tympanitcta,  and  the  entp* 
tion  are  not  preaent 

The  cer«*hral  i^ymptoniit  of  typhoid  may  lie  difliralt  to  diatininiuih  from 
meningitis*,  unleuM  fine  haj«  watcbeil  thrir  *l  uL    Irrrienlar  rrnpira* 

tion^  a  ah>w,  irregular  pul^,  bKiiltier^l  l^^..  '^  «>iimplete  c^mia  ar«* 

mddom.  if  erer.  aw*n  in  lyp1n»td,  aiMl  a  retm  .nifn  tery  mn^l. 

while  the  enlar^^ed  Kfdeefi  and  the  peraltar  erupiii*ii  are  not  ac«n  in  men* 
ibgitiB^ 

General  tuberrQloata  rerr  often  roemMea  typhoid  m  eloaely  that  a 
diffimitial  dtainMeu  b  fllmoitt  itnpriaiible  from  fjroptoina  abnc  imlil 
looal  algna  af  Ivbtireiiloflia  have  appearrd^  nattatlT  in  tlie  luoft.  The 
oitailMva  t«it  ia  tii  moat  raaea  a  TalnahU  aid, 

Pto^oaia.^ — Of  ?,f^?a  rn^*  • -il  from  the  lyporta  at 

twelve  different  wnter*,  tJie  lu.  ..4«...;   -..^   -  .  p.  ♦ipnt    Tli«'»ie  are,  *- *" 
eiwr»  almoat  alt  taken  from  bocpital  repnrt^  where  aa  a  nde  the  tii 
eaan  an*  not  bnmiHtt  for  Irealment*     The  mortality  of  the  di 
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children  over  three  years  old  probably  does  not  exceed  three  or  four  per 
cent.  Death  seldom  occurs  from  the  disease  itself,  but  usually  from  some 
accident  or  complication,  the  most  frequent  being  pneumonia  and  intes- 
tinal hemorrhage  or  perforation.  Griffith's  collection  of  cases  occurring 
in  infancy  indicates  a  much  higher  mortality  for  this  period.  The  death- 
rate  for  the  first  year  reached  nearly  fifty  per  cent 

Treatment. — The  usually  low  mortality  of  this  disease  shows  how 
successful  all  methods  of  treatment  are  likely  to  be  considered.  In  the 
great  majority  of  cases  very  little  active  treatment  is  required.  Every 
patient  with  typhoid  should  be  put  to  bed  and  kept  there  during  the 
febrile  period,  and  a  few  days  beyond  it,  no  matter  how  mild  the  atttck 
may  be.  The  diet  should  consist  of  sterilized  milk,  broths,  cereal  gmels, 
milk  toast,  soft  eggs,  custard,  and  plain  ice-cream.  These  articles  should 
be  given  liberally  every  four  or  five  hours,  but  not  pushed  beyond  the 
desire  of  the  patient.  Milk  may  be  diluted,  and  kumyss  or  buttermilk 
may  be  substituted  for  it  if  the  stomach  is  irritable.  Plenty  of  water 
should  be  given.  Solid  food  should  not  be  allowed  until  the  temperature 
is  normal. 

Both  the  urine  and  feces  should  be  immediately  and  thoroughly  dis- 
infected by  a  solution  of  carbolic  1 :  20.  If  the  movements  are  in  a 
chamber  or  a  bed-pan  they  should  be  covered  with  this  solution  for  at 
least  six  hours  before  they  are  thrown  into  the  water-closet.  If  napkins 
or  diapers  are  used,  they  should  be  soaked  in  some  effective  antiseptic 
solution  for  twelve  hours  and  then  thoroughly  boiled.  Sheets  stained 
by  discharges  should  be  treated  in  the  same  way,  and  all  bed-linen  should 
be  boiled  for  an  hour,  apart  from  the  washing  of  the  family.  The 
efficiency  of  hexamethylenaniin  (urotropin)  in  removing  typhoid  bacilli 
from  the  urine  seems  now  to  be  well  established.  It  should  be  given  at 
the  close  of  the  attack  in  doses  of  three  to  five  grains,  three  times  a  day, 
and  continued  for  a  week  or  ten  days. 

Diarrhea  calls  for  treatment  only  when  the  movements  exceed  four 
or  five  in  twenty-four  hours.  If  no  more  than  this  number  are  present, 
they  should  not  be  interfered  with.  Opium  and  bismuth  are  undoubt- 
edly the  best  means  for  controlling  excessive  diarrhea,  but  care  should 
be  taken  that  they  are  not  pushed  to  ihe  degree  of  inducing  constipa- 
tion. 

Constipation  early  in  the  disease  may  be  relieved  by  castor  oil,  but  all 
active  purgation  should  be  avoided.  Ijater  in  the  disease  irrigation  of 
the  colon  with  tepid  water  is  better  than  anything  else.  On  the  whole, 
constipation  is  more  troublesome  to  overcome  than  diarrhea. 

Tympanites  does  not  often  require  treatment;  it  may  be  relieved  by 
turpentine  stupes,  by  a  glycerin  suppository,  or  a  small  glycerin  injection 
(one  teaspoonful  of  glycerin  to  four  ounces  of  water),  or,  better  still,  by 
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the  use  uf  the  rectal  tube.  If  the  distention  ifl  eontinuouis  and  extreroo  !l 
may  bt*  nett^siiaiiry  tti  ittop  nil  fcxnl  fur  neveral  houm  until  it  in  n^Uefcd. 

When(*vcr  I  he  tentpt*rature  riniHiDS  aWve  MH"^  F.,  aiitipyri'tie  meas- 
un*>i  are  iudicntcd.  In  mild  raj^at  ixild  or  tfpid  vfrniiiging  i»  generally 
suflteient  In  Uioiae  which  do  not  yield  to  auch  measures^  hatha  may  be 
rinfdi>yi'<K  Not  oil  rhildrrn  Inmr  Imthit  well,  and  iHjnKidrmhlr  dii«Tt*tian 
nhuiUd  be  u^d  in  emplu}iag  them.  One  nihould  be  guided  quite  afi  much 
by  the  eiTet*t  uptm  the  pulmj  and  the  nenou*  iiy«lem  aa  by  the  tftniwra- 
ture*  The  beiit  method  la  usually  the  graduated  bath ;  the  child  is  placed 
in  tlie  tub  with  the  water  at  a  teraiwralure  of  i»5^^  or  lou-  F.;  tiib  ia 
gradually  lowered  to  ^fj**,  90'',  or  ereu  85*  P.,  but  seldom  lower,  Tto 
body  §hould  be  actively  rubbe<l  while  the  chihl  is  in  the  batbp  to  prevent 
shock  and  nmliac  depri*i«»«iun.  The  pack  nuiy  bt*  itubiiiitutetl  for  the 
liath  when  circumstances  make  the  latter  jmpmcticable.  The  batli  or 
pack  sh(*iild  \hs  r<*{K*Htcd  in  an  average  caae  in  from  three  to  atx  Isoura. 

1'he  milder  nervous  symptoms — headache,  restleaanena,  aleepkasnoaip 
etc. — may  Ikj  relievinJ  by  an  ociaj<i<uiaI  du#e  iif  phenaeetin,  eithtfr  akme 
or  in  ct»mbination  with  the  bromids,  or  by  co^d  or  tepid  apooging;  tha 
more  severe  ones  usually  occur  with  high  temperature,  and  ara  bait  ooti- 
trtdU*d  by  the  bath. 

Htimutants  in  m»)st  of  the  caaes  are  not  called  for.  They  arc  to  bit 
given  aitK»rding  to  Urn  indicutiontit  affordtn]  by  the  puW,  tlid  lint  aoiitid 
of  the  heart,  and  the  child's  general  condition.  They  are  addom  ntedad 
earlier  than  the  end  of  the  »c*txind  week.  Intestinal  hf*niurrhage  calls 
for  absolute  quiet,  morjdiin  hvpiniermically.  ami  an  iLie-i.\)il  to  the  alido* 
men^  nothing  being  givun  by  mouth  excf pt  stimulantji  an*l  [mniiibly  opium* 
lutaatinal  perforation  ia  auccossf ully  treated  only  by  early  laparotomy. 


CHAPTEB   X 


TVBBHCVUms 


ItmncvumtB  ia  an  infectious,  iTimmunieahta  disowi  dia  In  tlw 
bacillim  tulii*nubistji  of  Koilu  It  may  be  loi«al  or  grneraU  and  may  in* 
volvc  any  organ  and  almost  any  stni<*tnre  in  the  body. 

Etiology. — Afff  nmd  Frefmnof, — Xo  agte  is  eX4*mpt  from  tuberi'dMa. 
It  was  formerly  bdirTnl  that  the  disrase  waa  ram  in  infam-y,  but  ffccnt 
observations  have  shown  thr  op^msite  to  bi^  the  rasr« 

Statistics  takrn  chiefly  froin  three  New  York  institutions  whi>T«  only 
Infanta  and  ytiitng  cliihlri^  are  n*iii*iT«Hl  give  the  following  flgnn^  for 
S8S  csai«i  of  tnbt!reulaBia»  tha  diignuaia  bauif  oonftiaaad  bj  attto|iqr  la 
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nearly  every  instance:  In  the  first  year  there  were  160  cases,  and  of 
these  67  were  under  six  months,  10  of  which  were  tmder  three  monthi 
of  age.  The  frequency  of  tuberculosis  appears  to  increase  steadily  as 
age  advances,  as  sliown  by  the  following  table,  in  which  results  found  by 
Veeder  and  Johnston  in  St.  Louis  are  compared  with  those  of  Hamburger 
and  Monti  and  von  Pirquet  in  Viienna.  The  cutaneous  or  intracutaneous 
test  was  applied  in  all  instances.  Cases  of  clinical  tuberculosis  were  ex- 
cluded. 


Age  (yean). 

Veeder  and  Johiuton, 
St.  Louis. 

Hamburger  and  Monti 
Vienna. 

^SST*' 

No.  of 
Caaes. 

Peroeniage  of 
TubercuToais. 

No.  of 
Caaes. 

Percentage  of 
Tuberculosia. 

No.  of 
Gaoea. 

Pawntmgtd 
TubecvdoHu 

Under  1 

202 
109 
163 
172 
152 
126 
107 
94 

1.5 
5.5 

19 

23 

29 
30 
34 
38 

23 

46 
131 
113 
76 
61 
48 
34 

0 
9 
27 
51 
61 
72 
94 
94 

388 

89 

162 

343 

}l47 

0 

1  to    2 

0 

2  to    4 

13 

4  to    6 

6  to    8 

37 

8  to  10 

10  to  12 

12  to  14 

70 

1,125 

21 

532 

51 

1,129 

22.5» 

^The  total  incidence  of  tuberculosis  is  small  on  account  of  the  large  number 
of  infants  tested. 

From  the  facts  at  hand  it  would  seem  that  the  percentage  of  children 
with  tuberculosis  is  much  greater  in  Europe  than  in  this  countr}*.  The 
following  table  gives  figures  for  three  institutions  in  New  York,  as  com- 
pared with  data  taken  from  Vienna  and  Munich.  The  difference  in  the 
ages  of  the  children  makes  comparison  difficult. 


Frequency  of  Tuberculosis  as  Sh 

own  hy 

Autopsies 

No. 

No.  Show- 

Pereentace 

Institution. 

Age  of  Patients. 

of 

ing  Tubei^ 

Showing 

Autopsies 

culosis. 

N.Y.  Infant  Asylum.. 

Nearly  all  under  2}4  years 

726 

56 

S.OpCToent 

Babies'  Hosp.,  Ist  series 

tt              tt             it          O                    (( 

1,000 

168 

16.8        '* 

Babies'  Hosp..  2d  series 

tt              tt              tt          Q                      tt 

1,320 

178 

13.5        " 

N.  Y.  Foundline  Hosp. 
Mailer— Munich 

tt               tt              tt          Q                      tt 

1,000 

136 

13.6        " 

Children  of  all  ages 

500 

200 

40.0        " 

Hamburger — Vienna. . 

All  ages  up  to  14  years 

(  Including  only  children  'I 
\    of  2  years  and  under.  / 

848 

335 

40.0        " 

it                 tt 

497 

120 

24.4       " 

These  percentages  are  not  to  be  taken  to  represent  the  occurrence 
of  tuberculosis  in  the  community  generally,  but  only  its  frequency  in 
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the;  vhiM  which  funuKhos  hospital  and  iiiHtitutiun  iiimatcA.  Nor  arc 
those  ii^ures  to  be  intiTpreted  as  nhowiiig  the  iK'nviitagi;  of  artivc  tulnT- 
(*ulo^<iri.  In  the  cases  showing  tulKT(uh>sitf  at  autopsy  nearly  one-tliinl 
of  the  nunilNT  diinl  from  other  diseaK's,  tiil)i'r(uK>si8  U'ing  hitent  and 
its  existen(*e  Inking  discoveriHl  only  {Mist  mortem.  Likewise  in  nearly 
one-fifth  of  the  easi»s  giving  ])ositive  skin  reactions  there  were  no  evi- 
dences of  active  tuU^rculosis. 

rrcdi^lH}sing  Cauftfs. — Those  include  all  the  conditions  which  hring 
alM)Ut  a  diminishi'il  resistance  of  the  ImmK'  to  tulKTcuhuis  infi^-tion.  Hiis 
sus4-e|)tibility  may  l>e  inherited,  as  when  parents  have  sufTeriHl  from  tu- 
berculosis or  other  constitutional  disease — syphilis,  alcoholism,  etc.  It 
may  be  due  to  the  fact  that  eliildren  have  invn  rearinl  in  crowded  city 
tenements,  in  institutions,  or  under  other  unfavorable  surnmndings. 
A  l(Nal  prtMJisiMisition  may  In:  afforded  by  any  |mthological  i*ontlition 
of  the  organs  or  mucous  membranes  cxinimmI  to  infiHtion.  Thus,  adenoid 
growths  of  the  pharynx  or  large  tonsils  favor  the  de\eIopment  of  tuU'rcu- 
losis  of  those  structun*s  and  Si'condarily  of  ivrvical  adenitis;  and  fri'quent 
attacks  of  bmnchitis  may  pre<rde  pulmonary  tuUTculosis.  (Vrtain  infec- 
tious diseases,  jmrticularly  measles,  wh(N)ping-cough.  and  influenza,  in- 
crease a  child's  sus<*eptibility  to  tuUTculosis,  but  they  (hietly  cause  a 
latent  tul>erculosis  to  de\el<ip  into  an  active  prtMt'ss.  (leneral  or  pul- 
monary tulHTculosis  is  therefore  ofti'U  strii  as  a  mhjucI  to  the  diseases 
mentioned,  the  latent  focus  for  which  has  Urn  tulKTeuIous  bronchial 
glands. 

Motlra  of  Infection. — Intra-uterine  infi'<ti<»n,  although  ran*,  has  Urn 
e>taiilisii(Ml  by  the  refNirt  of  a  numln'r  nf  ctimpb*te  ami  well-authenti- 
i-ate<l  ca^e^.  TuJM'nulosis  of  the  placenta  is  mori*  fre<|uent.  In  mo^t  of 
the  caM*s  of  n»ngenital  tuUTculosis  the  m(»ther  has  Urn  sutTering  fnmi 
the  disease  in  an  advanct'sl  form,  and  the  child  is  either  still-Uirn  or 
dies  wMin  after  birth.  lVsidi*s  tuUTculo>is  of  the  placenta,  tuU»rcle 
Imcilli  are  found  in  the  (»rgans  of  the  chibK  and.  >ihen  life  is  pn»l(»ngiHl, 
then*  art>  generali/.e<I  lesions  showing  iiiftntitui  through  the  bK»od. 
('h(*esy  nodules  have  Urn  iiIimtmhI  in  the  umi»iliral  ctird.  intra-uterine 
infe<-ti«»n  is  highly  proUilde  in  nniny  of  the  children  Uirn  t>f  tulrrcubuis 
mothers,  \k\ui  dexelup  the  dis4'as4'  during  tlie  tir^t  few  m4»iitli<«  «>f  life,  al- 
though tlu*y  may  show  no  e>idence  of  it  at  liirtb.  Among  <iur  own  cases 
there  was  one  only  twenty  days  old  and  ah»»ilnT  ,-i\  xieek-*  uM.  The  clnl- 
ilren  xiere  Utrn  prenialurel\  of  mntber<«  ^n!Te^lIIL'  fronj  ad\anitd  tuUn-u- 
b>sis.  ^e^ides  other  b>i<ins.  the  autop>\  >]i«iued.  in  tiie  <  aM.*  of  one 
mother,  tulienul«i>is  t»f  the  endnnietrium. 

TuU'rculo>is  may  Ir  c<»mmuni«  ateil  by  direit  in«N  tdation,  us  in  the 
caM*  of  a  bite  fmm  a  |HTs«in  ^ut^ering  fnini  the  di?>ea<^'.  S4'\eral  instamt*s 
of  ^hieh  are  ou  record.    The  rite  of  ciriuuh  isitm  {»erf«irnuil  by  a  rabbi 


«Ctht 

ImmUmmmti 

Itekti 

Obl  died  bam  ftat  diiaftie.    It  v:i$  b^r 

to  caUhUi  re9i>>tn  hj  \ 

Om  mmt.  In  the  ptmeimt  of  the  otbea  midwif^  vlio  wsa 
(»f  iobermlafii  iiC!ciirT«4  sHlioii|^  dm  tnalel  the  ne 
faati  is  tli#  M1XI&  liiliioii. 

Altogifttier  til*  tncivt  frts^nmt  meaiif  hy  vMdi  jvmig^  < 
quir^  ti^KfiealiMii  ii  frum  awidutiim  with  poxoni  inffmii 
moRMi;  tilbatQiow.  B^mm  of  tiiese  mre  peiwni  i&  iht  ad 
the  liitfmfe ;  tnaoy  are  tnippcwed  tc»  liane  been  nifi&d :  in  oiliei! 
imM  Dill  j«ft  flcfdi>ped  io  as  to  be  r^ctifitbed.  Bacilli  mmy 
aon^yr^  hf  UMng^  DrieJ  §|iutTim  eonUIiiijig  bacilli  ma 
part  of  the  dott  of  ihe  Toomi  it  nmj  be  Inhaled  or  it  mar  b4 
into  tb(^  Enfjtithfi  ttt  ehiMr^  bj  liand^,  tori^,  or  other  objects, 
iif  inffMiiiin  in  ti^uallv  one  or  other  parent  or  mme  member  0 
hold—a  imria,  earetaker^  BerTant,  or  a  frequent  TiFitor.  i 
aiieb  eipoflttre  waj  definitely  traeed  in  forty-four  per  cent  1 
aDcnitito  e*aae»  of  tulMrnuloHiii  in  young  children  which  were  ; 
at  the  Babicf*  JIiMpital,  Theae  flgureg  do  not  repr^ent  the 
of  the  caiai  in  wJiri-h  th<*  rlWiiiie  is  so  nuntracted.  There  m  a 
]iirjS('r  niirrjIuT  in  which  this  connection  ran  not  he  traced. 
c.xpoMjrc  antcrlatcH  KvnjptoniH  hy  a  iiunii>cr  of  weeks  at  leat 
hcvcral  niontlis.  In  instances  wiiere  it  couhl  he  pretty  aceiir 
fained,  \\i(t  interval  hetween  cAposure  and  development  of  syi 
from  four  to  twelve;  weeks. 

Infection  may  take;  place  fnun  heds,  rooms,  sleeping  cj 
apartments  previously  occupied  hy  lni>erculous  patients;  froi 
spoons,  from  ^.dasses  al  piddic  driiikin;;  j)laces;  also  though 
from  the  meat  of  tuhercnldus  cattle.  Our  own  ohservations  lej 
coficlusion  thai  only  a  very  small  )Md|M)rtion  of  children  cent 
culosis  in  these  indirect  ways.  Infection  tiiroiigh  milk  is,  1 
not.  infre(pient,  occuiweiice.  (Sec  (1iaj)ter  11,  page  134,  Tl 
I  dietary.)  it  has  hecu  rc)»catcdly  shown  that  a  considc 
(cida^^c  of  the  milk  oH'ci-cd  \\>\'  sale  in  cities  contain 
hacilli.  in  alm(»sl  all  instances  they  aie  of  the  bovine  ty 
ever,   they   are   usually   ]>rescnt   in   .small    numbers   and   in   : 


-> 
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doubtless  pass  through  the  digestive  trac^t  without  inducing  infection.^ 
Types  of  Bacilli. — Imi)ortant  information  in  regard  to  the  source  of 
infection  is  obtained  from  a  study  of  the  tyiH>  (»f  orguiiinm  prcs<*nt  in  the 
different  varieties  of  tul>en*uhisis. 

Park  and  Krumwiede  give  the  following  table  of  results  of  513  cas<*H 
of  tuberculosis  in  childrcui  studieil.  Alxjut  one-third  of  these  were  in- 
vestigated by  them  personally;  the  renmining  two-thirds  were  collectetl 
cases. 


Clukimi  UikW  S^y^mtm 

5  to  in  Y««ra. 

Lmioqs 

ilumao 

Dovmp 

ilumao 

BoviM 

Pulpiy>nary 

35 

2 

15 

10 

74 

17 

5 

7t» 

2K 

27 

2 

0 

1 

0 
24 
14 

« 
15 
10 
1 
4 
0 
0 
0 

14 
4 

36 
K 
5 
3 
1 

10 
3 

41 
4 
2 

0 

Adenitis,  axillary  or  inguinal 

0 

22 

Abdominal 

9 

Qeoeraliied 

1 

4 

Qaneralised  and  iueniniceidrAliitientar>'  origin. 
Generaliied  and  iiieningi^al 

0 
0 

Meningeal 

0 

Bones  and  iointu* 

3 

Skin ;;..;.:.... 

0 

Oenito-uriniiry 

0 

291 

76 

131 

45 

*  Tf»m  ■Utea  that  **ol  »  arriM  of  emme%  of  how  mmI  joint  tulwrrultwia  ^wiifd  In  Kdinbuncb  09 
ptr  emt  w«*re  bovine  in  tlM*ir  origin."  Appwntly  tite  inridt*nrr  ul  iMivine  inf-H'tii«  VAtim  niiuu  lrr> 
•biy  in  differrat  countriiw.  T1m»  inffvvnr«  b  thai  tlM  milk  aupply  uf  HcoiUnd  ia  nture  likrly  to  bv 
iafortod  than  that  ol  other  plaoea. 

These  figurcK  indicate  that  nearly  all  pulmonary  and  meningeal   tu- 
berculosin  an  well  ai>  tulH*rruIosirt  of  Imuich  and  joints  is  human  in  origin. 


*In  this  connrrtion  the  following  incident  in  intcrcKting  bji  bruring  up<in 
the  other  nide  of  the  question:  Nmr  a  large  Anierimn  city  w:i!«  n  f:iii«'y  M«)rk 
farm  of  rpgisten'il  Jt^niry  rcmTi.  which  mippliiHl  nulk  for  tahh*  u<^  nnd  inf.int 
feeding  to  a  Urge  nnnilior  of  fnmiliiY  in  the  wealthiest  p:irt  of  thf*  nty.  for  a 
period  of  over  ten  yeaw.  At  the  rml  of  that  time  th«»  tiiU-rruIm  t«r*t  wa.*  u?«ihI 
for  the  firwt  time,  and  45  per  rent  of  thesv  rom-ji  Wf»n»  found  to  l»e  tuU^rrulou^. 
and  were  kdltnl  by  «»nler  of  the  Slate  Biianl  of  Hcahh.  Tlie  (|i:ignf»«i«(  wit-*  r«in- 
firme^l  by  autopHiesi  upon  the  animals  in  ever>-  in«*tam*e.  An  invi-^tig:ition  wa?* 
instittitetl  among  the  children  who  hml  been  f«il  ti|vm  thL<4  milk,  but  in  only  om* 
case  of  many  hunilnnl*  could  it  t^e  leamiMl  th.if  tuU'nMihv^H  hud  d«*veIo|i«tl 
and  in  this  inMance  it  wan  t»y  no  means*  entablif^heil  that  the  nulk  hatl  U'en  the 
KNirre  of  inflection.  It  Khould  bi*  Ktateil  that  thi^  wif  U^fon*  th«*  (Layx  of  ntiTilii- 
ing  milk  f«>r  infant  fee«ling.  i)ei<ideii  the  fanuli«'9i  who  took  the  nulk  in  the 
manner  menticminl.  the  empltiye«i4  at  the  farm  wen*  ai^uMinniil  to  dnnk  tlte 
nkimmed  milk  in  large  (plant  it  im  daily  ai«  a  ltever»«i'  in  th«>  pla(*«>  of  water. 
Many  of  them  contimi(*«l  t«)  do  thin  for  yean«,  ami  yet  not  one  of  th«*iii  devel«ipe«l 
tubrrruloMa. 
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but  that  OB  the  other  hand,  tuberculosis  iff«>ctiiig  chieflr 
springing  from  the  alimentary  trait,  and  tubereulosia 
glands  i»  frequeuHy  bovine  m  origin. 

Infection   from  the   meat  of  tuberenlons  animals 
but  hardly  more.     BoHinger^s  erperinients  in  feeding  ai 
exprefyted  juUft  of  .«Tirh  mmt  cravt*  noiratiye  re^nlti^ 

Fatlis  of  Infection  of  the  Tubercle  Bacillus. — Tnl 
gain  entrance  to  the  body  through  the  respiratory  or 
trati  or  the  nkin,  the  last,  however,  l>eing  m  rare  that  it 
mentionefl.  In  infanry  and  early  f'hiIdhcH>d  infi-ction 
mogt  frequent  through  the  res^pirator}'  traet.  The  situat 
mary  lesions  strongly  supports  this  view.  The  inff^tion  ti 
the  inhalation  of  tuliercle  bacilli,  probably  in  dried  gputtina* 
fore  nearly  always  an  infection  with  the  human  type  of  tha 
his,  InftH'tion  through  the  alimentary  tract  h  by  way  ort 
tlie  intejiiinei*,  and  either  the  biiman  or  Ijovine  type  of  orga 
introduced  into  the  brwly  in  this  way.  If  it  is  the  hunfl 
probability  the  patient  himself  is  f^iifTcring  from  pulmonary 
and  the  tonssils  or  the  intt*stines»  are  infected  from  the  8f 
up.  There  h  also  the  possibility  of  human  tubercle  bac 
intci  the  mouth  from  coiitaminatod  articles  or  in  milk- 
almost  always  results  from  drinking  milk  from  tul>orculoj 

Animal  experiments  have  shown  conclusively  that 
through  a  mucous  membrane  without  inducing  either  a 
microscopical  form  of  tulicreulous  disease  but  that  penetroi 
easier  if  the  muc^ong  membrane  ig  the  seat  of  a  eatarrhid 
or  if  the  epitlicHiun  has  been  injured.  While  it  is  possible  il 
of  the  cervical,  mediastinal  and  tracheobronchial  glands  ma 
without  a  lesion  of  the  mucous  membrane  which  these  l}inpli 
recent  studies  have  sliowii  that  it  h  very  uncommon.  Thn«, 
culoBts  of  the  cervical  glands,  pathological  examination  ot 
and  inoculation  experiments  show  that  the  tonsils  are  'asm 
of  tubcnidoiiR  disease.  The  same  is  irnt^  of  the  mesenteric 
superficial  examination^  the  mucous  membrane  of  the  iiii 
may  appear  normal ;  but  careful  examination  of  it  has  in  ou 
nlmostt  always  resulted  in  the  discovery  of  one  or  more  tuberci: 
Such  is  the  case  also  with  the  lungs,  as  shown  by  Parrot,  Her 
H.  Albrecht  and  Ghon.  The  tubercle  bacilli  which  pass  the  u] 
tory  tract  may  not  bo  arrested  until  the  smaller  bronchi  ; 
In  one  of  these  they  set  up  a  localized  tuberculous  process 
remain  very  small,  but  frequently  reaches  the  size  of  a  pea. 
undergoes  the  ordinary  changes  indueed  by  the  tubercle  bacill 
Lially  necrosis  ur  perhaps  calcificatitni  occurs.     Tlie  tut 
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is  frequently  Burrouncleil  by  fairly  firm  fibrous  tissue.  Fn)m  this  original 
pulmonary  foous,  infet-tion  of  the  trachoolironchial  f^lands  takes  pla<'e  by 
way  of  the  lymphatics.  The  fmus  may  remain  small  and  apparently 
iniKM'Uous.  Further  devehipment  of  the  tu)MTeul(»sis  may  take  pla(t5 
from  the  trarheobronehial  glands,  either  in  the  form  of  a  diffuse  inflam- 
mation spreading  into  the  parenchyma  of  the  lung  nUmg  the  lymphatics, 
or  from  the  softening  and  rupture  of  the  ghind  eitlicr  into  a  bronehuB 
or  into  a  vein.  The  original  tulnTcuIous  lesion  in  the  lung  on  account 
of  its  small  size  may  l>e  ovcrhMtktMl,  but  careful  examination  will  usually 
disclose  it.  In  a  series  of  1(>0  autopsies  at  the  Kahilis'  Hospital  upon 
children  (mostly  infants)  with  tuUTculous  bntnrhial  glands,  Kartlctt 
and  Wollstein  found  puhminary  U^sions  in  ITtH  cases,  or  0.'{.5  {ht  cent, 
(fhon  found,  in  IHI  aut^ipsii^s  u|Nin  children  with  tul>erculous  Immchial 
glands,  a  primary  pulm<inary  f<Mus  in  170,  or  *J'i.\  ]x*r  n>iit.  It  waa 
his  opinion  that  more  careful  examination  would  prt>l»ably  have  revealwl 
the  f(K*us  in  others.  The  changi*s  in  the  tulNTculous  tracheobnmchial 
glands  are  those  of  onlinary,tulKTcubM»is  elsewhere — congestion,  swelling, 
ctdl  pndiferation  and  ca^^ation  or  the  pnnvss  may  Ik*  arn»sti»<l  at  any 
jHunt  and  the  pnMlurts  of  inflammation  lH^*<»me  encapsulatiMl  by  the  pro- 
liferation of  fibrous  tissiu>  in  which  cimdition  they  may  remain  latent  in 
the  IkmIv  for  an  intlefinite  numlterof  years,  i>ossilily  for  a  lifetime.  This 
occurs  in  many  children  and  is^consistent  with  every  outward  sign  of 
health,  but  it  is  a  smouldering  emlnT  which  at  any  time  may  ho  fanned 
into  flame  under  the  stimulus  of  an  inflammation  excittnl  by  s<une  other 
cause. 

Letioni. — In  the  table  (p.  lOTI)  are  given  the  Unions  found  in  255 
autopsies,  of  nhirh  we  ha\e  notes.  'I'Iicm*  repres4*nt  the  lesion^  of  infancy 
and  early  childlKMNi,  se\enty  {mt  cent  of  thes4*  children  U'in;;  two  years 
old  or  under.  For  coni|iaris<»n  there  are  given  statiMirs  of  i:U  auto|«i(>s 
fn»m  the  Pendlebury  llnspital,  Mandu-ster,  Kngland.  Few  of  the  chil- 
dren in  this  SiTies  were  under  three  y<»ars  old.  The  gniiter  fri»<pieney 
of  aiNlominal  tulHTcul(»sis,  es|KH'ially  tuUTcubius  ]H'riti»nitis,  will  be 
notiil.  This  ditTerencc  obtains  in  nearly  all  the  Kngli^h  statistics  of  the 
disi>as4*. 

The  Vanffit;H  of  Tuhrrmlttsw  :trtn  at  Pifft-nnt  Atjrs. —  During  the 
first  two  years  of  life,  tulnTculosis  nn»st  fre^pn'iitly  in\<(|\ts  the  lungs 
and  lironehial  Ivmph  n<N]es.  It  i>  tht*  meningt^il  <ir  pulnmnary  pnKt*?(ii 
which  most  often  is  the  causi*  of  death.  I>4'ath  frmn  i»th«T  forms  of 
tulH»reulosis  is  rare  at  this  time  of  life.  Of  T'\'2  deaths  from  tuUTcuIosis 
in  the  first  thni»  yiars  of  lifr.  meiiiiii;riti^  wa<  the  eauM*  in  \K\,  tulMTeubnia 
|K*ritoniti^  in  only  one.  and  hemorrhag«*  frou)  a  tnU'ri-nlon^  uhiT  (»f  the 
intotine  in  one. 

After  the  second  Vtnir,  tuU*rcul«»sis  of  the  Umi's,  ivrvical  and  niesen- 
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Frequenqf  of  the  Different  Visceral  Lesions  of  Tuberculosis 


Oboanb. 


Personal  Cases; ' 

266  autopsies  (chiefly  under 

tnree  years). 


Pendlebury  Hosottal  Reports; 

131  autopsifls  (dasAy  over 

three  yean). 


Lung? 

Pleura 

Bronchial  lymph  nodes. . 

Brain 

Liver 

Spleen 

Kidneys 

Stomach 

Intestines 

Mesenteric  lymph  nodes 

Peritoneum 

Pericardium 

Endocardium 

Thymus 

Suprarenal  capsules 

Pancreas 


235 

93 

208 

S5 

178 

191 

88 

7 

110 

118 

22 

10 

1 

5 

4 

4 


92.1  percent 

36.5  « 

81.5  « 
33.3  « 

69.8  « 

74.9  « 

30.6  « 
2.7  « 

43.1  « 

46.2  « 
8.6  « 
3.9  « 
0.4  « 
1.9  « 
1.5  « 
1.5  « 


122 

93.0peroent 

100 

76.0 

91 

70.0 

60 

46.0 

86 

65.0 

76 

58.0 

54 

41.0 

1 

0.8 

65 

50.0 

77 

50.0 

37 

28.0 

4 

3.0 

2 

1.6  per  cat 

^In  a  second  series  of  178  autopsies  at  the  Babies'  Hospital  the  lungs  were 
involved  in  92.1  per  cent.;  the  bronchial  lymph  nodes  in  95.5  per  cent.;  tiie  bnun 
in  38.7  per  cent.,  and  the  mesenteric  lymph  nodes  in  63.5  per  cent. 

teric  lymph  nodes,  peritoneum,  and  intestines  becomes  more  frequent, 
and  any  of  them  may  occur  as  the  principal  lesion,  although  at  autopsy 
the  lungs  are  usually  involved  to  some  degree. 

Pulmonary  Lesions, — As  compared  with  that  of  adults,  the  pulmo- 
nary tuberculosis  of  young  children  is  more  widely  diffused,  and  the  pre- 
dominance of  cases  in  which  the  lesion  is  in  the  upper  lobes  is  less 
marked,  though  it  still  exists.  In  those  who  have  passed  the  sixth  or 
seventh  year,  the  pathological  processes  resemble  those  of  adult  life.  Al- 
though localized  tuberculous  processes  are  frequently  met  with  in  patients 
dying  from  other  diseases,  those  who  die  from  tuberculosis  usually  show 
wide-spread  lesions  of  the  lungs. 

1.  Miliary  Tuberculosis  of  the  Lungs. — In  nearly  every  case  of  pul- 
monary tuberculosis,  miliary  tubercles  are  found  in  some  part  of  the  lung, 
usually  upon  the  surface  and  in  the  vicinity  of  some  older  process.  Occa- 
sionally, they  are  distributed  throughout  nearly  the  whole  of  both  lungs. 
In  some  places  the  lung,  with  the  exception  of  these  numerous  gray 
granulations,  appears  quite  normal;  in  others  it  is  congested,  and  shows 
between  the  tubercles  the  lesions  of  simple  bronchopneumonia  in  its 
varioTis  stages.  There  is  also  an  acute  bronchitis  of  the  middle-sized 
and  smaller  bronchi.  The  microscope  shows  that  the  tubercles  usually 
develop  in  the  walls  of  the  small  bronchi  or  the  blood-vessels.  In  their 
gross  appearance,  the  lungs  in  these  cases  resemble  those  in  ordinary 
acute  bronchopneumonia,  with  the  exception  that  everywhere  upon  the 


Tuiiieitcn?iMii8 


lOl^ 


Efface  and  ihruu^hmit  thr  itiiliiitarM*!*  of  the  lun^  are  §een  th<»  small 
gray  grainilrttiouH,  and  in  nio«t  ca»es  »oinc  dinall  yi^U^iw  tulHTfulooii 
nodulea.  The  p1i*ura  in  tijciiAny  iiornml  i^xvepi  for  the  preseoce  of  the 
tul>erclea.  ThtR  form  of  tht*  di8ea8i*  rq?rfM»iiti^  thi»  rapid  di*jw*mi nation 
of  tul>rr<'k  \mii\h  tlirmighout  i\w  l»ng^  tlu*  miliary  tubfenlf^  Mu^  the 
reault  of  the  inflammation  excited  by  their  pre^*ncc, 

2.  Tiib*'r<'nloujc  Bninrhcipneumtmia. — Thi»^  i«  the  in«»Ht  frtHiutut  arui 
the  nio8t  (haracteriHtie  fonn  of  tiiWrruloaia  in  infant«»  and  young  chil- 
dren, and  it  b  the  one  which  at  thia  a|fe  utdtaUy  eauM^a  dtiiith.  Iti  thia 
form  of  the  di^aite  there  are  prwhuTd  in  the  hih|?  etk¥*-  '   '       or 

l«rgi*r  ra>«ooUK  anaj*.  Mime  of  whit  h  have  n^imUy  undt-Tj^'  hy 

the  time  the  eaae  romea  to  atitopay.  Thii  proreaa  ginierally  runa  a  aome* 
what  aabac-nte  (xnirm*.  With  the  leiitoti**  mentioned  there  ore  atwaya  aaao- 
dated  thoae  of  Htmpte  bronrhtipiHuninnia. 

The  pltnira  i«  infolrwi  in  almo«it  every  ni*e.  Tlien*  may  he  aimply 
dense  etinni**'tivc  tissue  adlienionp  whiih  hind  the  luuj*  firmly  to  the  tihet^t 
wall,  Uie  diiijkhragnn  and  the  periiardlum,  nr  the  pleura  may  W  greatly 
thickened  and  contain  eaaeotia  depofttta.  Occaaionally  empyema  ia  ieen» 
but  it  In  almmt  alwayti  lincrulattHl  un<l  »imall. 

lioth  lungM  are  uaually  involvetl*  but  one  to  a  much  greater  degree 
than  the  other.  There  are  found  large  arean  of  fHinaolidation  whieh  aome* 
timet  intohe  an  entire  lobe,  but  more  often  t^u     '  are  aeen  in 

aeveral  lobea.    Theae  portiona  of  tht^  lung  apfK^ar  :  ;  and  harder 

than  in  ordinary  pneumonia.  The  upper  Iob«!a  are  more  oftm  affected 
than  the  Itiwer,  and  e«fit^uaUy  tltat  fiart  of  the  lobe  which  i»  near  the  root 
of  the  lung.  <ui  account  of  it^  frequent  aaaodation  with  tubeniilrjata  of 
the  bronchial  glanda;  the  dii^eaae  very  often  eztenda  forward  from  thU 
point  to  the  middle  lol>e  t^f    '  ht.  or  the  rorreaponding  part  of  the 

left  Iting*    On  tiecticHi  the  n  part  nf  the  lung  ttanally  abowa  many 

caaeous  noduU*a,  varying  in  aiie  from  a  pin*a  bead  to  a  walnut,  whi<4i 
are  of  a  pale-yeMow  t>olor,  and  n*9H«mhle  «  >  V      h  nudot     They 

contain  giant  ev\U  and  an*  unually  tilleil  wii  ime  which  hate 

aoftene<l  containing  yellow  ptia.  Them  ia  nearly  alwayv  aeen  in  mtme 
part  of  the  lung  a  large  raaetyaa  area:  and  n<tf      '  *    there  may 

be  dilTuie  iwaeatiun  uf  almoit  ill  entire  lohe  (1  :i),    Borne- 

ttmea  no  apot  of  aoftening  ia  aeen  ev^i  in  theae  hirge  arvaa,  but  in  many 
cavitiea  are  pmamt 

Softening  and  eicaTation  repreaent  the  final  atagca  of  the  puinaa 
in  tnbemiloua  pnettmonia.  Softening  uiruallT  bt^ina  in  the  c^mter  of  a 
caaecma  part,  uftasi  at  a^rer  i*  :^nw  time    Aiwaa  of  cttmta* 

tbn  large  enoagh  to  daaer^  nitie)!  weea  pwami  in  ahoai 

half  of  onr  atttopaiea  upon  tnhetrtiloiia  patienta,  twri  yeara  old  an<l  under. 
They  Tary  in  aiv  from  a  ^hmj  to  a  haV  egg,  and  aomeliroea  a 


Fig.  173. — Tr-rtEiifCLou^   PNKUMtwiA.    A 

v€*rticai  sfcliori  throuKb  the  middte  of  thi* 
riKhl  luriK  of  u  chiM  lhirtc*n  itiontlia  old. 
The  )£n  al<T  part  of  the  upjw*f  loU'  is  uiii- 
forriily  caAoouaf— a  clifTusw  tuiMTtuloua 
[itu'uniorun;  near  the  renter  the  corn* 
nu*neemi*nt  of  tx  cavity  w  seen;  tx^iow  it 
has  the  apj>euraiiee  of  a  conftolidatjon 
from  ainiple  piiiiuniouia.  The  part  of  the 
lower  lol>e  »hown  i»  rioniml. 


Fifl,  174. — CA\Trr  fri 
or  Tuberculous  P 
view  of  the  aame  lu 
made  very  near  tbt 
the  lung.  The  ca^ 
IK>iiit  nearly  the  whi 
At  autopsy  this  vnxv 
oua  loose  t 
ing  the  aise  of  a  ma; 


la  normal.    (For  fatt 

process  uf  scifti'iiinsr  once  begim  usually  advances  steadit 
of  tilt;  pntieut 

The  Immcliial  lynipli  norles  are  hi  thepo  cases  invi 
tiilHTf'ukiUfi.  m\(]  not  only  thope  at  tho  mot  of  tfie  lun^^r^ 
iii  made,  a  ciiiiiii  of  tlu\se  tiiUerriiioiis  glands  will  he  foi 
luri^er  Uroncbi  ior  Botnc  ili^tam-e  into  the  hmg  (Fig.  1 


^ 


TURKllClLt*SlS 


imi 


one  mny  U*  dii^*<>vrTt*rl  whuh  hiw  jHiftciKnl  athl  ulwratiNl  through  into  a 
flDliill  [^rDiithiM. 

MK-n»i^-o[iirii[  examiiiatiou  of  them  cbf't^y  umlalt^fl  ^hcris  thut  thejr 
iiiLwt  fr<H|Ut»fitly  h«*^in  aii  tulM-niilovij^  <lr{wii4itif  in  thi^  wjilli*  of  the  f^mnll 
brmuhi,  cither  in  the  uuicouii  imtnhnuMS  tht*  fthruus*  mat,  or  i\u*  Umphni- 
tea;  0otut*iimc^y  liowcvcr^  tbcj  \mgin  in  tbi*  walb  ot  a  »iimU  vein  or  Aitcrj* 


ITft^— Fm-iinMABv  TirmsiiFruiuai.  Extviisnni  C^mmA'fvm  or  Lnr  Ijinfa   411U 
t4L  rii^KttiiL     l/ijiffry.— C"4Juff«|  flbilit  SH 

""    rnnde  f(ir  liAfilli,  •&  nuiMlv.     I^or  llw  ImI  tliffHi  mad  m  J 
wmI  a  hcmIat  d«Qr  n<i««  <■«»  ICK'*  ^  IM*  1^«^ 


liiMt  «iMl|lM»  «M«aJi»l  (if  Ifit  tunc;  ihii 


iA 


.but 

lung  btil  tlM  ( 


f oUowi^K  Um 


melt  tncl  partly  or  t*ntin>ly  ctMrutiinj^  l^ 

may  take  plun*  mm]  iImt  rtititrtiU  W  fli«*h«ri?i»«l  intii  lhi»  hnitirhu^  cir  IiUhn 
iwkI.     Abcitit  ^t       V  *  '  irtvHitiiry  rliftiirirt 

firrttf,  11^  II  n*«iiii  rfMiwled  by  a  ioii« 

of  nrnfJc  lintDf  }i*   Mttiiii  wbicli  t«nda»  in  a  nttiiMirv  at  IraM,  U*  liaiit 

^btratbaa  pmosia.    Tlie  krfBr  mmom  aiiBt  arv  (onDHl  by  an 
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extensioB  of  this  proccfc^s  to  the  zone  of  pneumonia  whiel 
but  in  its  further  growth  it  is  etill  prei;eded  by  a  eiinj 
The  rapidity  with  which  the  lej^iouB  advaiux?  ditfer*  nmeh 
cages;  in  infant*?  the  progress  is  apt  to  be  continuous  until 
the  patient;  in  older  children  it  is  mnally  glower,  and' 
intervale  of  arrest  and  even  of  partial  retrogression* 

Not  infrequently  one  sees  in  the  post-mortem  room  one 
or  ]e88  frequently  calcareous,  nodules  eueapsulatetl  by  lirmJ 
neetive  tissue  when  a  most  careful  search  faiU  to  show  ai 
eulous  lesiion  in  the  lung.    If,  however,  the  nodules  are  wi^ 
through  the  lung,  such  an  arrest  of  the  process  is  not  to 

3,  Chronic  Pulmonary  Tuberctilosis,  Chronic  Phthisi 
who  have  passed  the  seventh  or  eighth  year  the  patholoj 
sembles  that  seen  in  adidts:  but  in  younger  children,  ai 
infants,  nothing  c^orresponding  to  it  is  met  with. 

At  this  period  the  nearest  approach  to  this  eonditioa 
cases  of  tul>ercuJous  bronchopneumonia,  which  run  a 
and  somewhat  chronic  course.     The  essential  feattires  of 
these  patients  is  a  clironie  interstitial  bronchopneumouia 
eulous  nodules  which  rarely  undergo  softening,  but  usna 
eapsulated. 

The  gross  lesions  closely  resemble  those  of  simple  e! 
pneumonia.  There  are  the  same  generalized  pleuritic  adl 
shrunken  cicatricial  condition  of  the  part  of  the  lung  mos 
bronihiectasis,  cc)mj)ensat4>ry  emphysema,  etc,  Tlie  tubercu 
are  old  and  for  the  most  part  converted  into  dense  fibroiiJ 
center  of  which,  however,  some  softened,  caseous  areas  arel 

lira nchxal  Lymph  Nodes  {hronrh ml  glands), — The  prum! 
lesions  of  the  lymph  nodes  is  one  of  the  most  striking  featu 
culosis  in  infancy  and  early  childhood.  Tliose  which  are  mo 
affected  are  conn ec ted  with  the  bronchi.  The  lymph  nodes, 
term  "Ijronchial  glands"  is  generally  applied,  consist  of  tl 
the  first  of  wdiich  surrounds  the  tracliea;  the  second  ig  giti 
bifurcation  of  the  tracliea  and  surrounds  Ihe  primary  broncJ 
third  follows  the  course  of  the  bronchi  into  the  lung,  l>ein| 
cording  to  anatomists,  as  far  as  the  fourth  division.  The 
relations  of  the  different  groufis  should  be  borne  in  raind,  sine 
the  symptoms  principally  depend.  The  first  groiip*  or  the 
lymph  nodes*  are  in  relation  with  the  superior  vena  cava,  tli< 
artery,  the  pneumogastrie  and  recurrent  laryngeal  nerves; 
group,  at  the  bifurcation  of  the  trachea,  with  the  esophagi 
gastric  nerve,  and  aorta;  the  third  group,  with  the  bronc 
branches  of  the  bron*'hial  and  pulmonary  arteries  and  veioa» 


^^^j^p  •  t«lHj  wntrMMl  «liiliL  four  «Ko  «m  iiMUr 

^HHOBki»  Willi  iilgbt  fvwr  and  •  m*'  ic*  ilry  iohuiH,  • 

Bt>  ftp  iiipw  ql  iliFiM  Itt  th»  jump;  kny  Ihitfi  <wt»  a  f^w  cot 
Ihmm  vf«»  ttisll  uibir««iloiit  dtfUMlla 
i  of  dMnv  povitmoftk  In  tU  fiilKl 


i'jo   tor 


I 


iii 


I 


i- 
II 
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AH  the  groups  are  usually  iiivolviHl  at  the  same  time,  but  in  varvin.'z 
degrees,  and  in  most  cases  those  k^Ionging  to  one  lung  to  a  grtmter  extent 
than  the  other ;  in  our  own  cases  those  of  the  right  side  have  much  more 
often  been  involved  than  those  of  the  left  There  may  be  simply  two 
or  three  tumors  as  large  as  a  haz(>lnut,  or  there  may  be  a  mass  two 
or  three  inches  in  diameter,  which  is  made  up  of  t(>n  to  twenty  of  these 
nodes  fused  together  by  inflammatory  pnxhu'ts,  completely  surrounding 
the  trachea  and  l)oth  the  large  bnmchi.  It  is  rare  that  the  individual 
glands  are  more  than  an'  inch  in  diameter,  and  most  of  them  are  smaller 
than  this.  A  well-marktMl  but  not  unusual  example  of  this  condition  is 
shown  in  Plate  XIII.  There  is  usually  found  a  chain  of  these  tuber- 
culous glands  following  the  course  of  the  large  bnmchi  for  some  distancH! 
into  the  lung;  sometimes  th<»se  are  almost  as  large  as  the  external  gnuip 
(Fig.  175) ;  at  other  times  they  are  not  notiu^l  unless  a  somewhat  care- 
ful dissection  is  made.  The  proi-c^ss  is  not  infrNjuently  more  advanctnl 
in  these  deeply  seated  glands  than  in  those  situatcnl  at  the  nxA  of  the 
lung;  and  lesions  here  are  also  more  important,  as  it  is  very  frequently 
fn>m  them  that  an  extension  of  the  pnM-css  tak(*s  place. 

The  pathologKul  changes  thn>ugh  whirh  thes<»  glands  \miis  as  a  re- 
sult of  tulHTculous  infcH'tion  are  very  similar  to  those  already  deMTiUnl 
with  referen(»i»  to  the  cervical  glan<ls. .  Suppuration  is  less  frequent  than 
in  the  region  of  the  neck,  while  calcific  degeneration  is  much  more  so. 
This  applies  es|HH»ially  to  children  over  thrw  years  old.  In  infancy 
suppuration  is  not  infrequent  in  the  bronchial  glands,  while  at  this  age 
calcific*ation  is  n*latively  rare.  Although  the  process  has  gone  on  to 
cas4>ation,  the<»e  inflammatory  pHnlucts  with  bacilli  may  Urome  enc*apsu- 
lated,  and  may  n>main  innocuous  for  an  indefinite  perifnl.  The  bacilli 
may  die  or  may  exist  hen»,  living,  for  y«'jirs.  At  any  time  the  old  process 
may  Im'  lighti^l  up,  and  a  mon*  <»r  h*ss  rapid  disseminatitm  of  tuliercle 
bacilli  take  plact*  thnmgh  the  lungs  or  through  the  whole  InMly.  I.atent 
tulNTcuhtsis  more  fnH|uently  exists  in  the  bmnchial  lymph  n<N](>s  than 
in  any  other  struct un»  in  the  ImmIv. 

StH-ondar}'  b»sions  may  Im»  phnIucimI  by  thcs«»  lymph  n»Mb's.  The  pneu- 
mogastric  and  nn-urri'iit  laryngeal  ncrxes  may  U*  Mirniundtil  by  one  of 
these  <*hi»esy  mass(*s  which  may  cause*  pn*ssun»  or  irntatinii.  The  es4iph- 
agus,  the  trach(»a,  or  the  bronchi  may  Ih»  ii»mpress<*<l  or  oiH-ntnl  by  ub-era- 
tion.  The  su|H»rior  vena  <-ava  usually  sutTers  <»nly  t^.nipression,  but  this  or 
any  at  the  other  large  vess^'ls  uuxy  Ik»  o|>«'ntMl.  riitTation  may  als4i  take 
place  into  one  of  the  large  or  small  bron«  hi  or  the  trarhea.  If  the  gland 
has  S4»ftennl  and  broken  dnun.  and  if  the  broiit  bus  is  a  small  one.  theoidy 
result  of  this  may  U*  a  rapid  spreading  of  tn)»«>r(-ult>u<i  inf«i  tion  thnuigh- 
<uit  the  lung.  If  sudden  niptnn*  <M<ur<.  a  bir^re  raMims  mn-.-  may  t*S4ape 
into  the  trachea,  or  a  large  bnuichus,  with  a  result  similar  to  that  pro- 
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duced  by  any  other  foreign  body.     II  suppuration  oeri 
may  rupture  into  the  surrounding  cellular  tissue,  causing  m 
retro-eK)phiigtnil  abni-eFR.     This  may  open  externally  at  the  | 
notdi,  or  in  the  first  or  second  intercostal  space,  or  may  ul<g 
of  the  large  vessels,  the  esophagus,  or  the  pericardium, 

Phura. — This  is  rarely  normal  in  any  tase  of  tuherculo^ 
general  tuberculosis  the  only  lesion  may  be  a  deposit  of  milia 
upon  the  visceral  pleura.  In  most  of  the  other  cases  ther< 
fibrouB  adhesions  over  the  part  of  the  lung  involved,  hindiu 
pericardium,  the  diaphragm,  or  the  chest  wall.  The  amount 
ing  of  the  pleura  varies  a  good  deal,  but  is  rarely  great.  P] 
a  gerous  effusion  is  not  common  in  infants  or  ynuiig  rhiklri 
occurs  it  is  apt  to  be  Baceulaled.  Hemorrhagic  exudation  i 
at  this  age.  Empyema  is  also  rare,  being  seen  in  but  five 
our  cases,  and  then  it  has  been  small  and  sacculated,  PneiiriK 
pyopneumothorax  are  very  rare  in  children  under  throe  years 

HfarL — It  rs  exceptional  for  the  pericardium  to  be  affec: 
the  most  general ty.ed  forms  of  mute  miliary  tid>cri'ulosis,  Ti 
the  usual  lesion  is  a  dejwsit  of  a  few  gray  tulKTrles  n[K>n 
surfafe.  In  chronic  cases  other  legions  analogous  to  those  ol 
may  be  seen,  but  very  infrequently  in  childhood,  Usually  oz 
adhesions  are  present,  but  we  have  seen  complete  obliteration 
cardial  sac  from  tuberculous  intlammation  in  an  infant  of  cle^ 

In  several  Instances  we  have  seen  miliary  tubercles  and  mi 
nodules  upon  the  mural  endocardium,  most  frcqiienily  in  th 
teriosus  of  the  right  ventricle.  One  case,  an  iofant  sixteeti  ; 
had  such  lesions  in  both  ventricles  and  in  addition  miliary ^| 
the  tricuspid  valve.  ^^ 

Brain. — Tul>erculosis  of  the  lirain  is  very  common  duri 
being  then  associated  in  nearly  all  cases  with  general  tubercu 
ary  tul^endes  are  oecasionally  found  in  small  Tiumhers  in  cases 
presented  no  synipbuns.  The  lesions  of  tubcnnilous  mcning 
ready  heen  des<Tihed.  Cheesy  nodules  are  rare  in  infancy, 
in  but  2.5  per  (*cmt  of  our  own  autojisies,  whieli  were  mainly 
under  three  years  old  ;  while  in  the  Petidlelniry  Hospital  case 
those  between  four  ami  twelve  years  old,  they  were  noted  in  2^ 
These  nodules  vary  in  size  frfim  a  pea  to  a  hen's  egg;  they 
associated  with  tuberculous  meningitis,  but  tliey  may  exist  a1 
they  are  large  they  rank  as  cerebral  tumors,  being  most  free 
in  the  cerebellunL 

Liver. — This  is  frequently  involved  in  general  tuberculos 
it  is  doubtful  if  it  is  ever  the  seat  of  primary  infection  except 
genital  cases.    Usually  the  only  lesion  is  the  presence  of  milia 
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on  it8  Furfare  and  in  itH  ^ubstanfe,  and  in  m^n^i  vaaw  thrne  arc  not  nu- 
meroug.  They  arc  found  in  alN)ut  two-thirds  of  the  rases.  In  a  smaller 
nunil)er  there  are  tulMT<*ulous  n<Klul(*s  of  various  sizi^s,  esfiecially  al>out 
the  biliary  duct8.  In  nearly  every  pn^trart***!  ease  the  liver  is  markedly 
fatty.  In  very  late  eases  of  tulierculosis  of  the  boneSy  it  is  frequently  the 
scat  of  amyloid  degeneration. 

Spleen. — This  is  more  frequently  affeetetl  than  the  liver,  but  the 
lesions  arc  similar.  The  size  of  the  spk^en  is  not  much  increased  if  only 
miliary  tubercles  are  presi»nt ;  but  with  tul>erculous  no<Iules  it  may  be 
greatly  enlarged.  Amyloid  degeneration  is  found  under  the  same  condi- 
tions as  in  the  liver. 

Sloma4'h. — TulHTculosis  of  the  stomach  is  one  of  the  rare  lesions; 
both  its  contents  and  its  acid  reaction  Mrm  to  protec^t  it  against  dint't 
infiH'tion  from  tlie  mouth.  TuImtcuIous  ulcers  were  M'tMi  in  five  of  our 
auto|>sies,  which  is  a  larger  profNirtion  than  is  usually  notinl. 

Intvulinrs, — That  these  are  less  seriously  atTei'tinl  in  infants  than  in 
oldi'r  children  is  rather  surprising  when  we  c«»nsidcr  how  sus<vptible  are 
the  intestines  of  infants  to  other  forms  of  infin-tion.  The  explanation 
of  this  ditTerence  si^ems  to  l)e  that  in  infancy  int4»stinal  infin-tion  is  usually 
secondary  to  disease  of  the  lungs,  primary  lesions  UMng  relatively  rare. 
Infants  die  fnmi  the  more  rapid  tul)erculous  pr(Ki*ssi>s  in  the  lungs  or 
brain  U^forc  there  has  U^en  time  or  op|K>rtunity  for  seix)ndary  intestinal 
lesions  of  im]H>rtance  to  ot^cur.  The  intestinal  lesions  and  those  of  the 
mesi*nteric  lymph  noik^s  with  which  they  are  almost  invariably  assoeiatiHl, 
are  dirsi-riUHl  elsewhere. 

Prntofu'tim, — In  early  infancy  the  |HTitnneum  is  not  oft«*n  involved 
even  in  gcn«Tal  tulNT«ul(isis,  and  at  this  age  it  is  very  rare  for  it  to  be  the 
s<'at  of  the  principal  tulN*n*ulous  prtNt^^i.  In  older  chililn*n  it  is  more 
fn*<picnt.  In  most  cas4*s  of  geni^ral  tulnTculnsis  tht-re  are  only  de|N»sita 
of  miliary  tulnTclcs;  less  friHjuently  there  are  tulnTculnus  n(Mluh*s  with 
other  intlamniatory  prtnlucts.  The  U^sions  in  tlu*se  easi*s  are  described 
with  I)iseasi»s  of  the  IVritoneum. 

Thymus  (Hand. — In  si'Veral  of  our  cases  tulierculous  iitNlules  have 
Wn  f(»und  in  the  thymus  gland,  the  si/.e  \arying  from  a  small  [M^a  to  a 
hazelnut.  All  the  eases  sIiowihI  also  wiilely  dissi*minated  tuU*rcuIous 
lesions. 

Panrrrti.^. —  In  a  v«Ty  f«"W  of  nur  caM's  this  nrgan  alsii  was  the  wat  of 
small  tulHTculous  niNlulcs«  all  of  them  U'iiig  ca^s  of  gi-ni>ral  tuUTrulosis. 

Vrotjeniiiil  Onjans. — S^-rions  tulK'n-ulnsis  of  any  juirt  <»f  the  urinary 
tract  is  Very  ran*  in  <-lnMrcii.  Miliary  tuUTilcs  hii>c  Ih^cu  fimnd  in  the 
kiilncys  in  aUmt  onc^third  i»f  our  autopsi«*s  on  tnlNT<  ulous  patients.  They 
are  gcn«TaHy  few  in  nunilNr.  I^r:^*  tuUn  uli»us  iknIuIcs  <if  the  kidney 
are  very  rare  before  the  fourteenth  year.    TuU*nulous  nodule«  are  rarely 
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found  in  the  suprarenal  capsules.  Tuberculosis  of  the  testicle  is  very 
rare  in  children.  We  have  seen  but  a  single  instance  of  it.  This  was  in 
an  eight  months  old  child.  We  have  records  of  two  cases  of  tube^culo6i^ 
of  the  prepuce  and  inguinal  glands  following  ritual  circumcision,  in  both 
cases  followed  by  generalized  infection. 

Tuberculosis  of  the  bones  and  of  the  external  lymph  nodes  has  alreadj 
been  described. 

THE  CLINICAL  FORMS  OF  TUBERCULOSIS 

L  Oeneral  Tuberculosis. — Cases  of  tuberculosis  present  a  wide 
variety  in  their  symptomatology,  depending  upon  the  scat  of  infection, 
the  rapidity  with  which  the  bacilli  are  disseminated  through  the  IkkIv.  or 
the  numbers  in  which  they  enter.  The  general  symptoms  often  prt^oede 
the  local  ones,  but  are  not  recognized  as  those  of  tuberculosis.  Often  it 
is  not  suspected  until  the  process  is  quite  well  advanced  in  some  one 
organ. 

In  Infants. — The  early  symptoms  in  infancy  arc  often  only  those  of 
failing  nutrition.  The  patients  are  pale,  thin,  do  not  gain  in  weight 
no  matter  how  fed,  and  finally  lose  steadily  without  sufficient  reason. 
There  may  be  no  cough  or  fever  sufficient  to  attract  attention,  and  the 
case  may  even  go  on  to  a  fatal  termination  without  anything  else  than 
simple  marasmus  having  been  suspected,  tuberculosis  being  first  recog- 
nized at  the  autopsy. 

More  frequently,  however,  tliere  are  developed  toward  the  end  of  the 
illness  both  the  symptoms  and  signs  of  pulmonary  disease  and  fever. 
These  are  generally  found  togetlier,  as  the  process  in  the  lungs  is  usually 
the  cause  of  the  rise  of  temperature.  The  febrile  symptoms  are  often 
not  seen  until  the  last  few  weeks  of  life.  The  course  of  the  temperature 
is  irregular.  It  is  never  of  the  hectic  type  and  rarely  high.  The  usual 
range  is  between  100°  and  102°  F.  The  pulmonary  symptoms  are  gen- 
erally few  and  not  very  well  marked.  There  is  some  cough,  but  it  is 
rarely  severe.  The  breathing  is  more  rapid  than  would  be  explained  by 
the  temperature  alone.  Severe  dyspnea  and  cyanosis  are  rare,  and  are 
seen  only  at  the  close  of  the  disease.  The  physical  signs  are  those  of 
either  localized  or  general  bronchitis.  Digestive  symptoms  are  usually 
present  late  in  the  disease,  but  diarrhea  is  rarely  due  to  a  tuberculous 
lesion  of  the  intestines. 

The  progress  of  the  case  after  constitutional  symptoms  develop  is 
usually  steadily  downward,  and  the  child  lives  but  a  few  weeks  at  most. 
Death  generally  occurs  from  progressive  asthenia  without  the  dovelop- 
ment  of  any  new  symptoms,  or  cerebral  symptoms  rapidly  develop  and 
the  child  is  carried  off  in  a  few  days  by  tuberculous  meningitis.    Some- 
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iimeji  ihvTi'  in  a  rnpid  Kprrnding  of  the  tHneftie  in  the  Imigt^  And  desth 
occurs  with  fiymptom^  of  acuti?  pneumonia. 

Gtnenil  tuben:'ulo»i«  in  infants  ii$  to  be  differrntiatiHl  from  niArAiiiiiua 
with  bronchitii*;  rarely  it  may  W  tx>iifuuniliHl  with  ht*reditary  ayphilUp 

T.N  Oldku  rniuiKKN* — Thc»  dev<»lupmi«Tit  of  actin*  gi»iirrQl  tub^rra- 
loRiH  in  oldi*r  chihlit^n  ii*  iij^iinlly  prc^i^inM  by  it  protfft<*ti**i  [M*ri*Hi  of 
indefittite  M'mptomn,  'Jliey  are  per»i8tc*ntly  ancmie  without  evident  rea- 
aon;  they  lone  wi*ii?ht ;  digt^Ation  im  dijiturlii«d ;  the  np{»t'tit«'  i»  c^pri* 
ciouK;  ibcy  fsleep  badly;  tbpy  are  irritable,  fretful,  and  eai^ily  fati^cnL 
These  Hmptomn  indiiiite  only  a  j?ra<hml  diHlino  in  general  healtli,  and 
may  readily  be  explained  by  mmiy  other  cau^-s  than  ttiberculo^is^  They 
ihoubU  however,  eXeite  a  i«u*tpieion  of  tulH*rndoiin  in  ii  child  who  by 
vorrouudiugTi  or  inherttiinc<e  \»  priHh>[Nitied  to  that  diiieaiie« 

After  thi*9ie  iiidifinite  ftympt<«ni8  have  la>it4*tl  for  a  few  wi!^ka  fever  ia 
added.  Sometimeii  the  prodromal  symptom^)  are  ab^^nt  or  nnnotieed. 
and  ffrver  in  the  firnt  evident  *iymptom.  From  the  bei^innin^  of  fever 
aorot  eiMi  projfri*n«  rapidly  to  a  fatal  terminatitm  in  thrin*  or  fnur  Wfek*. 
In  the  majority,  however,  the  dti«eai«c  run»  a  slower  course.  The  fever 
oiitn  exiata  without  evident  eaune  and  withtntt  any  loial  manifi-v^tAtions 
of  diaeAae.  The  temp«*rature  i»  not  often  hi^h,  but  it  in  t^ntinuouii.  The 
tympaidtea  and  the  rmnw^dored  i*iK>t^  lire  ni>t  pre*ent.  but  the  general 
aapeet  of  the  patient  ia  Rtrikinijly  awjjjfeative  of  typhoid  fever  Bat  tlMi 
courne  of  the  teniiH^rature  an<]  the  duration  of  the  illneaa  ahdW  that  vt 
have  to  deal  with  M»me  other  etjndition. 

After  the  fever  ha*?  lanted  from  one  to  three  weeka  tliere  develop  aoins 
aifna  of  loealized  tuWri  ulo^ia,  fr«^neral!y  in  thr  lunjer^  or  tlie  fevi-r  imy 
deelin*  gradually,  and  although  the  patient  improves  he  doea  not  pi 
well  He  is  it  ill  weak  and  ilcif*ii  not  gain  in  Wright,  and  the  Uiaitiiomfflcr 
•how«»  the  eKiffteme  of  a  verv'  ulight  amount  of  fever.  Before  hmg  bt 
may  grf*w  rapidly  wors«»  and  ti*e  rourM(^  of  the  temperaturv  iMvanaea  It* 
regular,  with  alternate  etarerbatioim  and  remiantitna.  Hoeh  an  imeittilar 
am]  ineiplirabb*  ft^ver  iiimi«*timi*$»  puxstb^n  the  ph>«i<4an  for  arverml  veelu 
before  the  chanuierii^ie  f4*atnrea  whieh  »tamp  tt>e  proceaa  aa  taberculoiia 
an*  preacnL  B«*fon^  very  long  wanting  t  ' »  '  ?  -V  '  -  r  Thia  inaj 
not  be  rapid,  but  ta  prof^tnive.    The  t  *  frt*<|tiently 

unmistakable;  but  in  tncint  of  the  im»4^  .n.  mtiftt  watt  for  the  proofM 
to  advance  far  ^nouffh  in  aome  om  <*(  lUr  firgatu  to  give  local  atgna  or 
igrnptomn  befort  h#  emn  he  Piarr  of  ttdii*nndi«itipi.  In  fmir  oiaea  Mit  of  Ave 
tfaia  i»  in  the  lunga,  and  frequently  repc*«ti^l  examinationa  of  tli«  fputum 
nay  retaal  the  badllL     l4w  often  it  ia  in  th«  periton  ^"^  •  brahi, 

or  m  geneml  tnfoelion  of  the  lymph  gliinda  thrmghotrt  ;  .    If  tn 

the  laoga,  th«  proi^av  inanifeita  ttaelf  mm  m  bninebopiieuniofiia  vboae 
tiibctmkNia  chatwler  any  eooiilinwi  he  anapected  front  ita  loention — the 
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apex  or  the  middle  of  the  lung  in  front — ^but  chiefly  from 
the  general  eymptonis^  fever  and  wasting,  have  m  long  prc^o 
^\giis.  From  this  time,  tlie  uourse  may  be  that  of  a  tygagi 
bronehopnuunionia.  ^| 

If  the  tulxereulons  proeesaa  is  localized  in  the  brain,  theri 
it ing,  headaehe,  drowsiness,  irregular  pnlse,  irregular  mm 
finally  cnnvnlstong  and  etmia — in  fihort,  the  syniptumi^l 
meningitis:  if  in  the  |>eritonenm,  there  are  al>dominal  Ai 
gas  or  fluid,  tenderness,  pain,  diarrhea,  or  constipation;  if 
ghinds,  there  is  a  gt'nend  enlargement  of  those  situated  aa^ 
times  with  symptoms  indicating  similar  changes  in  thfioB 
the  lung.  ^ 

II.  Pulmonary  Tuberculosis. — Tuberculosis  of  the  Ion, 
may  ho  seen  in  a  variety  of  elinieo!  forms  which  eorres| 
difTerent  pathological  conditions.  Ttie  pathological  condit 
a.^^sociatcd,  yet  the  main  clinical  types  are  sulhciently  di 
cpiite  a  detinite  picture.  These  tv]ie8  are:  (!)  miliar]™ 
the  huigs ;  (*i)  bronchitis  %Titfi  small,  scattered,  tuherciiloS 
tnhertulous  lironclio|>ncnnionia  with  areas  of  cojisolidat 
tensive,  which  may  he  followed  hy  caseation  and  excavati^ 
fibrous  indn ration. 

MiLiAKY  TtTiiEKcuLOsis  OF  TiiR  LrNas.^Thi8  is  not 
of  pulmonary  tuberculosis,  hut  may  be  met  with  even  i| 
Buih  the  geuend  and  pnlmonory  symptoms  and  the  pli 
rather  obscnre  and  indefinite,  and  often  the  diagnosis  is  9 
easjonally  the  only  s}Tiiptom8  are  those  of  manjsmus,  tuM 
physical  signs  in  the  chest  being  present  (Fig.  17C)),  m 
it  in  young  children,  it  has  seldom  been  attended  by  higl 
101''  to  11)3^  F.  being  the  usual  ninge.  Thronghont  tbei 
the  disease  it  is  often  lower  tlian  this,  and  toward  the  cloa 
higher.  It  is  not  a  hectic  type  of  fever,  and  it  seljlotn  ti» 
line. 

The  duration  of  the  disease  in  these  ciiscs,  after  fairlj 
toms  betr-iii,  varies  from  ten  days  to  a  month.  At  firsl 
two  or  three  WTeks,  the  temperature  is  ahuost  the  only  gy 
is  slight,  inconstant,  and  seldom  loose.  There  is  no  sput 
rations  are  only  moderately  accelerated,  in  many  eased 
draw  attention  to  the  lungs  as  the  seat  of  disease.  TI 
wasting,  the  loss  in  weight  being  usually  not  more  tht 
pected  with  any  other  febrile  disease.  None  of  the  othei 
ge^ts  tuberculosis.  The  usual  ])roblem  in  diagnosis  is 
cause  of  the  fever.  Often  the  most  carcfnl  examinatifl 
made  daily  reveal  nothing  more  than  a  few  scattered  ril 
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in  position  from  time  to  time,  aiul  it  frt^qiionily  hapfK^ns  that  for  clayfl 
no  Vi\]vH  are  hear*!.  Aftrr  the  discasse  ha8  pro^^rest^etl  somewhat  further, 
the  liver  and  spleen  are  generally  erdarged.  Cerel»ral  symptoms  may  de- 
velop.  and  the  rase  terminate  as  tiiherenlons  nienin^iti^,  but  more  often 
it  i&  the  pnlmotiary  symptoms  whieh  are  dominant.  Tlie  respirations 
bei-ome  more  rapid;  the  rough  i^  frequent,  hut  rarely  loose;  there  may 
be  attarks  of  cyanosis.  8til!  the  oidy  definite  m^ns  are  the  rdles.  now 
fine  and  moist,  imd  diffused  generally  over  the  ehest.     The  ease  usually 


Fia*  170. — MiLi.ittv  TruKKM  L(J!fiM  mf  the  Li  .\Uf*.  Inftiut  foiirii'fu  inuiithHold;  ,^vfnp- 
tOEQji  of  marikmiu.'^;  no  ek-vation  of  tenipt'ratun?:  tulK^rrulideis  of  the*  «kiri;  i^iiiirive 
vQii  Pirriuct  reiu*tioti;  uo  |>utmoii»iy  «M£tis  or  ayitipumitf.  The  radiograph  uhows 
groat  tiutnbem  of  khiuU  tuberculous  dcpumtB  scat  tercel  through  \ioih  hing». 

end»  in  death  by  exhaustion,  but  without  rapid  or  marke<l  wai^ting.  One 
(if  the  nifjst  striking  ihin^rs  in  the  rliuienl  picture  is  the  dispropurtiou 
between  tlie  severity  of  the  general  and  |niluinnary  symptoms  and  thi' 
few  physical  signs  in  the  chest. 

TruEi{rtTt.ors  T^honchitjs. — ^This  is  not  an  infre<:|ueut  eonditiou 
even  in  iufaney.  In  many,  perhaps  in  most,  eases  it  marks  the  earliest 
elinieol  etagfe  of  a  tuberculous  bronehopneumonia,  but  this  is  not  always 
true*  The  eojulition  seems,  thon^fure.  of  suHieient  imyiortanee  to  require 
separate  consideration.  Bcsiiles  l>ronchitis,  there  are  found  at  autopsy  a 
few  small  tulwrcuknis  nodules  and  tuberculosis  of  the  bronchial  glands, 
althou*:h  thrso  may  ;.^ive  m-itiier  sig'ns  nor  symptoms  during  life.  The 
m 
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111  the  more  protracted  rases  there  are  found  id  the  lungs  caj?c< 
nodules,  with  larger  areas  of  caseous  pneumonia,  and  usually  some  ar 
of  softening.  The  process  is  not  usually  so  generalized  as  in  the  ca 
just  described,  but  as  in  them  there  is  always  associated  a  certain  amo' 
of  simple  pneumonia.  The  pathological  process  may  terminate  (1) 
diffuse  caseation,  or  (2)  in  localized  caseation  and  excavation,  or  i 
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Fig.  177. — Tuberculosis  Following  Mkasles.  Child  sixteen  months  old,  inmate 
an  institution.  Chart  l)efdns  on  fifth  day  of  a  severe,  but  unoomplicatcd  att 
of  measles,  and  shows  a  natural  decline  to  normal.  Fever  then  returned  and  c 
tinned  till  death,  twi^lvo  weeks  later.  Reeord  for  the  period  whieh  ia  omitK^d 
much  like  that  which  immediately  precedes  and  follows.  Early  symptomff  not  an 
only  slow  wasting,  slight  cough  and  fevcT,  wth  scattered  rftlcts  throuichout  rh 
Signs  of  consolidation  not  distinct  till  eighth  wtM>k,  then  present  in  ri^^ht  upi^T  h 
Toward  th(;  end,  rapid  emaciation,  marked  pulmonary  sjinptoms,  and  signs  of  cai 
at  right  apex.  Autopsy  showed  a  large  caWty,  extensive  tuberculous  depo 
throughout  both  lungs  and  in  nearly  all  abdominal  organs. 


in  partial  resolution  and  the  development  of  a  chronic  fibroid  pn( 
monia.  In  the  first  two  varieties  the  progress  is  as  a  rule  steadily  d«»M 
ward  to  a  fatal  termination,  which  takes  place  in  from  one  to  thi 
months.  In  the  third  form,  which  is  described  later,  there  is  part 
recovery. 

The  mode  of  onset  will  depend  u])on  the  conditions  under  which  1 
disease  develops.  When  the  general  symptoms  of  tuberculosis  have  p 
ceiled  tiiose  in  tiie  lungs,  tiie  evolnlion  of  the  latter  is  gradual,  w 
cough,  rapid  breathing,  dyspnea,  increased  prostration,  etc.     When  t 
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It  niay  follow  single  or  reiH^itiMl  attacks  of  what  was  apparently  a  simple 
acute  bronchitis  or  hronchopneunioiiia)  whether  that  ocrurrcMl  as  a  pri- 
mary disease  or  was  in  turn  a  sc*quel  to  one  of  the  infei*tious  diseases, 
esjiecially  measles,  whooping-<'ouf;hy  or  influenza. 

Tuberculous  bronchopneumonia,  as  a  rule,  begins  gradually,  and  its 
course  is  less  rapid  than  simple  bronchopneumonia,  its  progn*ss  lx>ing 
generally  marked  by  weeks.  When  primary  it  is  often  preceded  by 
symptoms  described  as  tuberculous  bronchitis.  When  it  follows  one 
of  the  infe<*tious  diseases,  it  is  usually  engrafted  upon  the  original  dis- 
ease without  any  intervening  symptoms.  The  early  symptoms  are  cough, 
rapid  respiration,  fever,  progressive  weakness,  and  anemia.  The  weight 
may  Ik*  at  iirst  stationary,  but  soon  there  is  steady  h>ss,  which  may  con- 
tinue until  there  is  marked  emaciation.  .\t  first  the  usual  range  of  t4*m- 
pi*rature  is  fnmi  100°  to  10'*°  F. ;  later  it  is  rather  higher  than  this.  In 
many  of  the  casi*s  it  differs  little  from  the  tem]H*rnture  of  simple  bnuicho- 
pneumonia.  S4»metimes  the  gi*neral  symptoms  are  severe  and  the  physical 
signs  wide-spread,  and  yet  the  range  of  tem|HTature  is  not  high.  To 
be  sure,  this  is  iKrasionally  seen  in  simple  bnuichopneumonia,  but  it  is 
more  fnH|ueiit  in  tulH*nulosis.  The  cough  early  in  the  disease  is  slight, 
but  later  bect>mes  severe  and  often  distressing.  In  infants  and  young 
childn*n  it  may  \m  of  a  panixysmal  character,  resembling  pertussis. 
Expectoration  is  not  often  S4vn  in  those  under  five  years  old.  Bloody 
expet'toration  is  very  rare  in  children. 

The  ct)nditi<ms  in  the  lungs  which  give  physical  signs  are  bronchitis 
of  the  smaller  tuU^s  with  artms  of  complete  or  partial  consolidation.  In 
character,  these  signs  are  identical  with  thttsi*  of  simple  bronchopneu- 
monia. They  may  Ikj  S(*attere<I  throughout  the  wlu»le  of  l)oth  lungs:  but 
when  hn-alizM  they  are  more  frequently  in  the  upfHT  than  in  the  hiwer 
lobes,  and  more  frequently  in  fnuit  tlian  U*hind.  .Although  Inith  lungs 
are  involvcnl,  they  are  usually  nt>t  afTectnl  Ut  the  same  decree.  The 
|iatient  may  die  Ix^foro  signs  of  complete  consolidation  an*  preM*iit ;  nion* 
often  there  gradually  devehip  areas  of  consolidation,  as  shown  by  bnm- 
chial  breathing  and  voice  and  dulm^ss.  In  s<»me  ca^v  although  widi^ 
spread  lesions  are  found  at  aut(»|»sy  the  physical  signs  during  life  an> 
few  and  indefinite ;  mmietinu^s  there  may  U*  almost  none.    ( St^e  Fig.  17«>. ) 

From  the  iM'ginning  of  acute  symptoms  the  progn*ss  of  the  din^asi*  is 
steadily  d<»wnwanl,  death  (nrurring  as  in  simple  bronchopneunuinia. 
The  end  is  nuirknl  by  cyanosis,  gn»at  dyspnea,  weak  ]n\\M\  and  extreme 
pn>strati<u).  In  a  few  cas4*s  th«*n*  develop  (t^n^liral  s\niptoms,  inditating 
tulMTculous  dis4iiM»  of  the  brain.  Siuh  suiiptonis  may  Ih*  the  first  to 
lead  th«'  physician  to  siis|K*<t  the  pr«Mi^>  to  1h*  a  tuUTi  iilous  one.  Kut 
even  this  is  not  conrlusixc.  for  one  may  U*  dfaling  with  an  acute  menin- 
gitis due  to  the  pueumocoivus.     Lumbar  puncture  will  decide. 
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and  in  many  cases  it  is  never  so  (Fig.  178).  It  frequently  nms  foi 
several  days  between  99 ^^  and  102  ^^  F.,  and  then^  without  evident  ctUM 
rises  to  104 ^^  F.  or  over.  In  infants  the  morning  temperature  is  fre 
quently  subnormal,  although  the  evening  temperature  may  be  102*  o; 
103®  F.  Even  toward  the  close  of  the  disease,  when  softening  and  bretk 
ing  down  are  actively  going  on,  the  regular  hectic  temperature  of  adult 
is  rarely  seen  in  a  young  child  (Fig.  179).  While  the  presence  of  fevf 
is  of  great  significance,  its  course  has  almost  no  diagnostic  imporUnn 
in  early  life.  Especially  should  one  beware  of  drawing  the  conclusioi 
that,  because  the  type  of  fever  is  not  hectic,  there  is  no  breaking  dowi 
of  the  lung. 

Sweating  belongs  only  to  the  late  stage  of  the  disease,  and  is  u^uilh 


I 
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Fio.  179. — TuBERcuioufl  Pneumonia  with  Extbnbivb  SoirxNiNO  and  Excavation 
A  delicate  child,  thirteen  months  old;  weight,  10  pounds;  came  under  ohaervati.  i 
four  weeks  before  death,  with  consolidation  at  apex  of  rii^t  lung.  Simis  inrre^.^-^ 
in  intensity,  and  extended  in  area  until  there  were  heard,  from  claWcle  to  Ik4c»w  th 
nipple,  exoM^erated  bronchial  voice  and  breathini;  and  many  moist  rftlos;  pcmi-vioi 
note  was  flat;  l)ohind,  the  same  signs  at  extreme  apex.  No  distinct  aians  of  a  ra>-i*> 
no  hectic  f(»ver;  no  sw(^ating.  Autopsy  showed  large  cavity  (Fig.  173)  at  ri  -ht  a^ 
partly  filltHl  with  cjiaeous  masses;  diffuse  caseous  pneumonia  (Fig.  174)  of  the.rw 
of  right  upi>er  lf>lN\  with  scatti^red  deposits  in  the  other  lobes,  the  oppocdte  luux.  an 
a  few  ill  the  niKloininul  organs. 

associated  witli  tho  hoetie  type  of  fovor;  l)oth  these  are  regular  BATnptom 
in  cliildren  over  so  von  years  old,  but  not  in  very  young  children. 

Wasting,  like  fever,  is  characteristic  of  most  active  tuberculou: 
processes.  When  fever  and  wasting  are  associated,  tuberculosis  shouM  In 
suspected,  no  matter  how  obscure  the  other  symptoms  may  be.  Thi 
wasting  is  not  always  rapid,  but  it  is  usually  continuous.  In  infants  am 
very  young  children  exceptions  to  this  rule  are  not  infrequent,  the  prog 
ress  in  weight  depending  more  upon  the  feeding  and  condition  of  tin 
digestive  organs  than  upon  the  tuberculous  process.  In  the  early  sta^ 
of  the  disease,  wasting  is  especially  suggestive  when  it  continues  withoii 
apparent  cause  after  measles  or  pertussis,  or  when  it  persists  under  othei 
circumstances  in  spite  of  a  good  appetite  and  apparently  good  digestion 
It  may  at  first  be  so  slight  as  not  to  be  noticed  unless  the  scales  are  em 
ployed.     In  obscure  cases  this  steady  loss  of  weight  is  a  point  of  mud 
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pulmonary  symptoms  aro  pn»s4'iit  fn»iii  tlio  iH'^iiniiii^,  thoy  are  Ihe  saint' 
as  in  simplo  hrontliopnt'iniionia,  with  llu*  «'X<r})tion  that  Ihcy  usually 
come  on  less  arntrly.  Thr  hitlt*r  is  inw  of  casi's  which  are  si^-omlary  to 
8<»nie  <»ther  form  of  tulnTrulosis  in  the  Ikmks.  ]HTitoneun),  etc. 

When  pulincmary  tuluTeulosis  follows  measles  (Fi^.  177)  or  wluH»p- 
in|^-eo!i«jh  whieh  has  U^en  <om|)lieattM|  hv  simple  pneumonia,  the  early 
symptoms  may  pn's«'nt  no  iinusmil  features.  AfttT  two  or  thnv  weeks 
the  temiHTature  ^rnilually  falls,  and  the  physical  sipis  improve,  but 
neither  quiti*  clis:ip]M>ars.  The  nm;:h  continues,  thou«rh  its  si'Verity  S4mie- 
what  ahntes.  In  tin*  e<mrsi'  <»f  a  few  wc<'ks  the  chihl,  who  has  meanwhile 
improvetl  somewhat  in  his  «rcneral  condition,  InHomes  distinctly  wors4», 
often  without  any  assi^i^nahle  eausi*.  The  temjK»niture  rises  to  lt>'i°  or 
ltKi°   F. ;  the  i-ou^h  inereasi's,  and  an  extensitm  of  the  disease  in  the 


Fi«i.  17S. — TcBrRrTun'i*  INr-rMOMA;  Ocwkral  Triir.R<TLo«ii*.  Pntii'iit  i*li>v<*n  nioiiths 
olfl.  an<l  uiuIiT  oli«iT\-:itii»n  at  (ht*  tiim*  hi*  wan  takni  -ick.  Ctinrt  of  rutin*  illiifisit 
i  •  invi'ii.  I)i<«cnM'  lM%'-iti  n  -  :iii  :if'Uti>  ptirurtioaia  in  l<»wi*r  part  nf  left  axilla  aiul  i«|»n*iwl 
to  I'litin'  lowiT  \n*.it\  Ivtrly  -(i/ii!*  of  rotiM>li(I:itiori:  »t  cud  of  two  wi<i'kN  (lntiii*<»i«  «i 
itmrki««|  ttmt  n  iici'«lli*  wiim  in-vrt'tl,  fluifl  iM'inis  Mi«|M><*t«il.  Vmnitiil  fniiiii*iitly.  iumI 
had  |iM>M>  dinrhariK*!*  from  Ihiwi'U  ihn>UKhout  tin*  illufiv*:  niHloninii  niii<*h  <4WfiUi*ii  f«»r 
lu.Ht  two  wi*«*k!4,  .1  ulapMy  Nhowi^l  rh<'<*«(y  piii'iinionia  nf  iKirt  of  f  hi'  ui*!*"!*  :((**!  <}i<*  i*iitin» 
Irft  low«>r  lf»lH*,  when*  ttirn*  wi-n-  two  «tiiall  ra\iticH.  Ilii*fiit  tiilH'rrli*^  found  throujcli* 
out  rij:ht  lunx,  and  «>xt4»iMvr  dciMmiti  in  ahdoniinul  *irKniu«  with  iM'hti>niti<«.  aihI  iiit«i»- 
tinal  ulnT4. 


liin;:s  is  i*vidint  hy  the  physical  si;:ns.  In  <ithcr  <ii*cs  the  pm^rress  tif 
tht*  disea>e  after  a  pneumonia  whiih  tompliciito  niea>lc>  i>  without  an 
inter\enin;r  p'TiiHl  of  nppiin-iit  impro\eineiit.  It  •^oiuctim-^  hap|NMs  that 
the  attack  of  tniii>l(*s  or  \ih(Nipin;;-c«>ii;:li  is  not  act  onipaiiic«l  hy  aiiv  seri- 
t»us  pidmoiiary  svniptonis.  and  tin*  caM'  ;:<hs  on  to  appan-ni  re»o\cry.  e\- 
ci*pt  that  then*  remain  anemia,  a  >li;;ht  couirh.  and  fe\cr.  The  tem}M*ni* 
tnn',  alth»»u;:h  ni»t  hi;:h.  jHTsiMs;  hut  it  niav  In*  t\\«i  or  thre«»  weiks  In-fore 
there  an*  pre-M»nt  detinite  ^\nl)•tonls  an*!  ^ijie*  «>f  diMjiM*  in  the  lun^rs. 

Fever  i-i  a  «i»n>tant  acci»m|mnim«'nt  of  all  a<ti\«'  tolnT*  idous  ]ir(M'<'ss4*s 
in  the  liin«rs  in  the  thild  a<  in  tin*  adult,  it  heinir  ah^'iit  ordv  durin;r  the 
|H"ri«Mls  of  remi*'>ioii  whi«h  iMrur  in  tlu*  caM-«;  nf  «.|nw  and  irn-irular  projj- 
re-^-i.  It  is  a  \ery  impirtant  Lniidc  !•»  tin-  projrf*«»  of  tlie  diM-a^i'.  The 
early  fe\er  nuiy  de|H*nd  in  part  uixin  nHxi^tiui:  hrorn  h«»piifunioiiirt,  and 
its  cour^'  may  re^'inlih'  that  of  ••impli-  pinuiuMiiia  •»f  tlic  pr«itract«*«I 
>ariety.    Then»  is  no  typiial  curve.    The  fe\ir  i^  not  often  sti*n<lily  hi|rh. 
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pressure  of  tuberculous  retroperitoneal  or  mesenteric  glands  upon  the 
inferior  vena  cava.  Clubbing  of  tlie  fingers  is  occasionally  seen  in  cases 
running  a  very  protracted  course. 

Anemia  is  commonly  associated  with  wasting,  and  it  is  of  speiitl 
importance  when  the  latter  is  slight  or  absent.  It  is  a  frequent  sequel 
of  acute  disease  in  infancy  when  not  dependent  on  tiiborculosis ;  when, 
however,  it  is  associated  with  low  fcver,f  cough,  and  persistence  of  rales 
in  the  chest,  it  should  excite  apprehension. 

Chronic  Tubekculous  PxEUMONiA.-^In  young  children  this  is  a 
chronic  interstitial  pneumonia  associated  with  tuberculous  deposits. 
These  cases  have  usually  had  their  beginning  in  one  of  the  acute  forms. 
There  is  a  slow  convalescence  and  apparent  recovery,  although  this  is  not 
complete.  Often  a  slight  cough  remains,  or  returns  from  the  slightest 
exposure  or  other  exciting  cause.  The  child  docs  not  regain  his  former 
weight  or  vigor,  and  careful  examination  of  the  lungs  shows  that  some 
abnormal  signs  remain. 

After  a  few  months,  possibly,  the  child  has  another  attack  resembling: 
the  first.  It  is  accompanied  by  fever,  cough,  and  perhaps  there  is  a 
fresh  consolidation  of  some  part  of  the  lung,  generally  in  the  neighbor- 
hood of  the  old  disease.  All  active  symptoms  finally  subside,  and  most 
of  the  signs  of  recent  disease  disappear;  but  it  is  then  usually  found  that 
the  condition  of  the  lung  is  not  quite  so  good  as  before  this  second 
illness.  The  acute  attacks  may  be  repeated  several  times  and  pass 
under  the  name  of  bronchitis,  bronchopneumotiia,  or  pleurisy.  They 
may  extend  over  a  period  of  years.  The  general  health  in  the  interval 
is  not  good,  there  being  present  in  most  cases  anemia,  with  the  usual 
symptoms  of  malnutrititm  ;  these  children  are  regarded  as  very  delicate. 

The  course  of  this  disease  thus  differs  in  no  essential  particulars  from 
that  of  simple  chronic  bronchopneumonia;  the  physical  signs  likewise 
are  identical  in  character,  although  they  may  differ  in  their  location. 
They  are  generally  found  in  the  same  conditions  as  are  the  signs  in  the 
more  rapid  forms  of  pulmonary  tuberculosis  in  early  childhood.  A  fatal 
result  in  these  cases  is  usually  brought  about  by  the  development  of  acute 
tuberculous  pneumonia  or  miliary  tuberculosis  of  the  lungs,  by  tubercu- 
lous meningitis,  or  by  a  simple  bronchopneumonia. 

Physical  Signs  of  Pulmonary  Tuberculosis. — Speaking  gener- 
ally, except  in  situation  there  is  little  difference  in  a  young  child  between 
the  signs  of  a  bronchitis  or  bronchopneumonia  due  to  the  tubercle  bacil- 
lus, and  those  of  the  same  lesions  when  due  to  other  causes.  Cavities, 
although  present  at  autopsy  in  most  of  the  advanced  cases,  are  seldom 
of  such  size  or  so  situated  as  to  be  recognized  during  life.  In  children 
over  six  or  seven  years  old,  the  signs  are  essentially  like  those  in  adults. 

The  upper  lobes  are  the  seat  of  the  most  advanced  disease  twice  as 
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frequently  as  the  lower  lolx^s,  and  the  ri^^ht  liin;?  rather  more  fn»qiiently 
than  the  Mi.  The  n^pon  most  often  involviMl  is  the  niithUe  Z(»ne  of  the 
lun^.  If  the  ni^ns  ap|K*ar  firnt  In'hind  they  are  usually  in  the  inter- 
seapular  8|)aee;  if  in  the  lateral  part  of  tlie  ehest,  they  are  in  the  middle 
or  upiMT  part  of  the  axilla:  if  in  front,  they  are  in  the  mammary  repon. 
The  explanation  is  found  in  the  fart  that  the  diM'am^  in  infants  and 
young  children  so  often  extends  fn>m  the  lymph  ncxles  at  the  nnit  of  the 
lung  to  the  lung  itself.  The  physical  signs  tliemsidvi^s  may  Ik?  gn>u|H»<l 
under  four  heads,  corresponding  to  the  pathoh)gi(*al  (conditions  existing 
in  the  disease,  viz.,  (1)  hronchitis;  (*i)  partial  consolidation:  {t\)  com- 
plete cons<»lidation:  (I)  exc-avation.  The  early  signs  are  almost  i<lenti- 
cal  with  those  des<Til»e<l  in  hn)nchopneumonia.  As  a  rule,  however,  the 
transiticm  of  the  signs  fn)m  one  stage  to  another  is  much  slower  in  tulnT- 
culous  than  in  simple  hrouchopneumonia. 

TuIktcuIous  hronchitis  gives  rAh»s  which  nay  U»  of  all  sizes  and 
varieties,  lo<*aliziHl  or  general.  If  the  pnnrss  g«M»s  on  to  a  partial  ctui- 
s<didation  there  are  gradually  devehi|HMl  in  addition  slightly  impaire<l 
res<mance  or  even  dulness,  hronchovesicular  respiration,  and  increas^ul 
voifv.  Thes<»  signs  are  usually  over  a  l<Mali/«'<l  area.  Later  the  signs  of 
complete  consolidatitm  are  pn»sent — marke<l  dulness,  inrreascd  fremitus, 
bninchial  n>spintti(»n,  and  voice, — hut  still  ralt*s  and  friction  sounds  arc 
gt*nerally  heard. 

The  latiT  signs  depend  upcm  what  eoursc»  the  pathological  pnK'«»ss 
follows.  If  it  terminates  in  a  diffuse  or  IfMnlized  cas<*ation,  the  signs 
differ  little  from  those  of  a  h)har  pneumonia  with  extt-nsive  and  i-oniplete 
c(Uis4di<lation  except  that  the  dulness  on  jNTcussion  is  usually  greatiT. 
There  may  lie  even  flatness  so  markiMl  as  to  suggest  tin*  prcsentv  of  a 
pleural  effusion.  Empyema  is  the  diagmisis  often  niadi*.  These  signs 
may  i>ersist  until  the  d*»ath  of  the  patient  fnmi  exhaustion. 

If  the  cas4»ati(»n  is  l(M*alize<l  and  folhiwi^l  hy  excavation,  the  signs 
of  a  cavity  may  lie  presi'ut.  Cavities,  however,  an»  i»fti'n  S4)  small  and 
deeply  seatc<l  as  n(»t  to  give  definite  physical  signs.  FurtJHTmon',  th«*y 
an»  fn»quently  filled  with  thick  pus  or  <hc«'sy  matt«T,  and  ran^ly  com- 
munitate  fnvly  with  the  hronrhi.  If  large  and  su(MTti(ial  thi*y  give  the 
same  signs  as  in  adults.  Like  the  art*as  of  tulMTculnus  pneumonia,  they 
are  most  fn»quent  in  the  midille  zone  of  th«'  lung  in  front  or  lat«'rally. 
In  the  young  child  similar  signs  an»  ofl«»n  pn'S4«nt  wIh'U  thiT«'  are  only 
dihit4*<I  hronchi  ass4Miatc«l  with  a  tll>roid  (i»nditinn.  or  wlnii  a  >u|M*rtiiial 
bronchus  is  surn>und<Ml  hy  an  area  of  ditTust*  cast'ation.  (*ii\itii*s  are  very 
often  diagn<»sticated  when  thi\v  do  not  vw^X,  an«l  (|nit«'  as  often  overhMikisI 
when  prest»nt. 

If  the  acute  priHvss  t«*rminates  in  a  dironic  tulNTrulous  pneumonia 
the  sigiia  are  those  of  an  unn*s<ilviHl  or  slowly  n»s4d\ing  pneunHuiia,  in 
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which  the  area  of  consolidation  gradually  diminishes,  but  the  signs  do 
not  altogether  disappear.  When  recovery  goes  further  there  may  remain 
only  some  dulness  on  percussion,  bronchovesicular  respiration,  raios,  and 
friction  sounds.  Such  signs  may  last  indefinitely,  exaeerbatious  and 
remissions  occurring  from  time  to  time.  These  signs  can  not  be  dis- 
tinguished from  those  of  simple  chronic  bronchopneumonia. 

Diagnosis  of  Pulmonary  Tuberculosis. — The  family  history,  gur« 
roundings  and  previous  condition  of  the  patient  are  important,  also  the 
mode  of  onset,  the  course  of  the  disease,  and  the  evidence  afforded  by  th( 
physical  examination.  Not  only  should  the  health  of  the  parents  an^ 
other  children  be  investigated,  but  that  of  other  members  of  the  house 
hold  and  frequent  visitors.  The  occurrence  of  bone  and  joint  disease  u 
well  as  pulmonary  disease  should  be  considered.  Surroundings  favorin<! 
the  development  of  tuberculosis  are  city  residence,  especially  if  in  a  tene 
ment  house,  or  an  institution.  One  should  regard  as  important,  habitua! 
underweight,  anemia  and  general  malnutrition.  Of  previous  diseases  ii 
the  patient  the  most  significant  are  pneumonia,  measles  or  pertussis  witi 
prolonged  convalescence,  and  persistent  or  frequently  recurring  attacks  oi 
bronchitis.  In  the  milder  or  early  cases  the  two  important  symptoms  an 
cough  and  fever;  the  cough  is  more  significant  when  persistent  anc 
accompanied  by  mucopurulent  expectoration.  Henioptysis  among  chil 
dren  is  so  rare  as  to  aid  little  in  diagnosis.  Fever,  to  be  of  diagnostic 
value,  should  be  at  least  99.5*^  F.  in  the  mouth  or  100.5*^  F.  rectal  for  i 
considerable  period,  usually  several  weeks.  Wasting  is  important  whei 
present  but  its  absence  by  no  means  excludes  tuberculosis,  since  it  depeni 
more  upon  the  condition  of  the  digestive  organs  and  the  feeding  thai 
upon  the  local  disease.  Sweating  is  not  a  common  symptom  in  children 
The  physical  signs  which  are  of  especial  diagnostic  value  are  persisteni 
localized  rales  anteriorly,  either  in  the  region  of  the  nipples,  or  betweer 
the  nipples  and  axillae,  or  at  the  apices.  To  these  signs  should  be  addec 
a  positive  von  Pirquet  reaction,  which  test  should  be  repeated  at  leasi 
once  to  avoid  error.  Additional  information  is  sometimes  afforded  by  th< 
X-ray  examination,  though  the  plates  need  to  be  interpreted  by  one  witl 
much  experience.  These  findings  are  always  to  be  taken  in  eonjunctioi 
with  physical  signs  and  rational  symptoms. 

In  the  more  acute  or  more  advanced  cases,  tuberculosis  has  to  b^ 
distinguished  chiefly  from  simple  bronchopneumonia.  The  onset  of  sim 
pie  pneumonia  is  usually  rapid,  often  abrupt;  tuberculous  pneumonii 
usually  develops  more  gradually.  Constitutional  symptoms  may  precede 
the  local  ones  by  several  days  or  even  weeks.  In  tuberculosis  one  is  oftei 
struck  by  the  disproportion  between  the  general  symptoms  and  the  phys 
ical  signs.  One  may  see  with  tuberculosis,  rapid  wasting,  prostration 
cough  and  high  fever  with  physical  signs  which  are  few,  irregular  am: 


tuBocuLoem 


IfM 
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iiKniimtant  A^^ici  ■Utmgtj  iV|gg»tife  of  tuWreulov^iii  t^re  very  extetitive 
phyMtcttl  dgm,  e9pc»eiiUlj  pemUtrnt  g^neriltzed  fine  r4li»  withotit  con* 
M>Iidatioru  acc-ompaniocl  by  mM^rt^  ihi^pnem,  eresi  cyanotiii,  nnd  yet  wSth 
a  tc*fn|KT»tuR*  f»nl}  rruKltTatily  devated. 

The  fourw!  of  the  tf«fn{)t«rstur«*  imti  not  !m^  dc{H;rMli^  wpoii  in  diagnofliii. 
A  high  leucocyte  count,  e*  p.,  alKJve  25*000.  Ily  when  »rcf>mpiitiied 

by  a  high  fHilymorplumixlcar  [H*nviiiiigr»  -s    favars   pni*uniouta« 

The  X-ray  examination  is  often  of  more  value  in  these  tliau  in  the  lei* 
acute*  maea.    The  cutaneous  ttjl-      '  'iu  nearly 

all  (luwa  eicept  tho#e  whiih'  n:  ^:\iti$  ik*- 

xolofiing  during  a  pulmonAlT  ditieai»e  of  doubtful  character  is  gcuemlly 
tuWnulouit.     But  acute  f^  -^  uicningitia  may  Oixrur  in  very 

aimilar  cin*umi»taiiceii,  ^ 

Ksamination  for  Banllu — ^Dtficovery  of  the  bacilli  in  the  aputum  ia 
of  Kxmrm  (xint'lu«tve  and  U  by  no  nieaoa  to  dUncnlty  etcn  with  very  gmall 
{latienta,  aa  liaa  been  auppnaed ;  but  in  iniwi  ca«a  ri!]M!«ted  examinationa 
are  niHi^Kaary,  Infanta  do  not  exper^irate,  but  eough  up  tho  bronctiial 
aecretioQ  into  the  phar>nx  ant]  Hwallow  it*  Sputum  muKt  therefore 
usually  be  olttained  from  the  pharynx.  To  obtain  the  fputum  in  an 
infant  one  ahould  excit«  a  cough  by  irritating  the  pharynx,  and  then  mith 
uiion  a  dmall  surab  the  ifputtim  brought  up  into  view.  By  the  proc«<litim 
mentioned  it  h  not  usually  more  difficult  to  obtain  good  aputum  in  vary 
ypimg  patienta  than  in  adulta.  Bacilli  ar«  aeldom  found  in  clear,  glairy 
mucu«,  but  in  muc<»punilcnt  maaace.  Following  the  methfK!  demTtbed* 
ba(  iUi  tuive  lieen  found  in  the  great  majority  of  our  hoa^pital  t:«$ea  of 
pulmonary  tulteauloaia  in  infanta,  although  in  more  than  half  of  tbem 
the  dtaaaie  waa  not  advomi*«!»  lodging  by  -  ^  and  pimtiial  aigita* 

Bacilli  may  readily  l»e  found  in  the  atixil     uny  diildrt^n  aufferiisg 

from  tuberculoaia.  Their  prewnce  doca  not  necesaarily  indicale  a  tuber- 
culoua  legion  of  the  inteiitincii,  for  their  aonrce  ia  VBxmt  fraquenlty  a 
pulmonary  leaton«  the  bacilli  being  coughed  up  and  awalleveit  HeQte» 
it  ia  adWiBmei  eeaitr  to  find  them  in  the  atooU  than  in  the  ipuliiaL 
They  mu«t  be  carefully  differentiated  from  the  amegma  barilli. 

ZIL  ChrmUe  FbtUiii,— Thiit  form  of  liibenniloata,  with  ita  ehmnie 
heitic  fever,  alow  tmvity^fontiaticin,  progreiiive  emaetatioit,  night  awiMiU« 
etc.,  ia  very  rarely  aeen  before  the  fifth  yetr,  end  it  ia  not  at  all  frequent 
until  the  tenth  or  twelfth  year*  In  ita  aymptoma.  rour»r«  tfrmtnatioa, 
and  phjriicwl  aigna*  it  rwynilhlwa  the  aaiiie  diaeaae  in  adulta,  and  oetd  not 
be  dc^criln^i  at  lr»n^^th  hrrr, 

IT.  Ttttereuleaii  of  the  Bnmekial  Lympb  Vodaa  (Breaehial  Otaada). 
— llibt  rondition  ia  mmally  aap«iriatr<!  with  aoon*  form  of  palmcmary 
tttbarraloaia,  but  it  may  e:xiat  aa  aHofctbar  tiie  noil  iaportant  tti^wr- 
eolO'iM  leaMMi* 
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The  nymptoms  are  iiimaUy  saaoeiated  with  ihom  at  pu 
pml  tiiWcuIorifl;  but  thcT  maj  occur  wh«ti  the  pnhottu] 
Uto  Urw  to  be  recognised  either  by  gimptonis  or  phjckml 
great  frequency  wiib  which  tbt^  lesion  15  found  in  mfaiit|| 
f'biblreii,  it  might  l>e  cxikhUhI  tliat  kxal  symptoms  would | 
in  such  patients.  They  are,  however,  in  our  experieiKe,  qaitai 
Moirt  of  the  futea  in  whicrh  wetl-nmrked  symptoms  occur  aroj 
over  two  year>*  old,  and  it  is  betwetm  the  third  and  t*  i 

are  u>>ually  w-s-n.    In  infancy,  death  in  most  cases  ot«      -     n 
nianary  di^ta^e.  ^^^H 

(fcrieral  wyinpioms  may  or  may  not  precede  the  i55li 
liiiter  are  chiefly  mt^hariicial,  and  depend  upon  the  size  of  th4 
upon  their  anatomical  relations^  and  very  little  or  not  at  | 
III! t lire  (if  the  chuugci*  in  tliCUL  The  most  important  relatioi 
the  production  of  eymptomts  ijg  concerned^  are  those  whic 
tfjc  pneiiinogttiitric  and  rwurrcnt  laryngeal  nerres,  thfl 
eavrt,  the  trathea,  and  brrjnchi ;  those  less  important  ar^ 
puhnctnary  artery,  and  cjiophagus. 

Pressure  upon  or  irritation  of  the  pneumogagtrie  or  recti 
produces  rxuigh,  dyi*jniea,  and  sometimes  a  change  in  the 
ftJUgh  is  Iionrjie,  persistent,  and  teasing,  and  frequently  occu 
yanifl  which  in  many  respects  resemble  those  of  pertuseis,  h] 
lacks  thf*  charfl<'teristic  whoop,  and  is  not  accompanied  by  i} 
tion  of  a  mma  of  tenacious  mucus.  These  paroxysms  are  sevc 
jirolongerl.  The  dyspnea,  like  the  cough,  is  paroxysmal,  ao 
strongly  resemiiles  ordinary  sjiiTJ^modic  croup;  at  other  time 
severe  attack  of  asthma,  Such  symptoms  may  come  and  go, 
frequently  prolonged,  and  usually  in  the  interval  betweei 
seizures  tlie  jmticut  is  not  whcOly  free  from  dyspnea.  Althoi 
cause  of  dyt^pnctt  is  no  doubt  nerve  irritation,  it  may  be  di 
pressure  upon  the  trachea  or  one  of  the  large  bronchi-  In  d 
prcsHure  on  Hm^  traihra  the  head  is  usual ly  thrown  back,  and 
tiou  is  more  frL'(|ueutly  on  expiration  than  on  itispiration. 

After  such  symptoms  as  those  mentioned  have  existed  fo 
or  weeks,  and  iti  some  ciises  without  any  warning,  tlu^re  may 
lien  aftark  of  asphyxia  which  may  prove  fatal.  This  is  geiii 
idceration  of  a  caseous  gland  into  the  trachea  or  a  large  I 
the  escape  of  a  large  mass  into  the  air  passages,  where  it 
same  effects  as  does  any  other  foreign  Ixidy. 

Of  fifteen  eases  of  thin  kind  collected  by  Loeb,  death  b 
ocrtjrred  in  most  in  from  five  to  ten  minuti*s  after  the  first  d 
toms:  in  some  the  fatal  attack  was  prtn-eded  for  some  tin 
attacks  or  by  a  coiigh;  In  others  no  previous  symptoms  ^ 


^ 


'  ulceration  into 
tlu*  (rat  ht'ft  the  patietit  has  rcctivcn^  after  coughing  up  a  krgi^  luii^mut 

of  pUK. 

rr<*ii»ur<*  upon  the  {tujterinr  Vfim  cava  h  UKualty  a**«i«M'iatpd  with  *pa*- 
moclic  flyispnoa  and  cough,  ami  cauw*!«  cvationi*  of  the  fat*o  and  hlui*iii*iw 
uf  tln»  lip».  There  in  friMjonitly  a  pu(Tin«*iti»  t>f  the  fact?,  and  then?  may 
\h}  marked  €*denia*  The  coexintenc©  of  cyanoitiii  with  §arh  iMlenm,  whi*n 
the  urine  it^  frer»  fmrn  »i^m  «pf  renal  di**fim%  nhcmld  alwaym  leail  ime  Ui 
sujjpect  prestture  at  the  nMjt  of  the  hinjf.  In  mnn*  rare  ca«f**  the  interf«r* 
encc  with  the  return  rirrulntinn  hn^  Iw^iii  w>  nmrki^l  that  meningi-at 
hemorrhaj^e  has  resulted.  By  a  procesa  of  ulceration  tiet  up  in  thMu* 
glaiMlfi  thi-y  may  open,  not  only  into  the  air  pa»wn^*i«,  hut  into  the  jhti- 
cardiuin,  the  ei*ophagn«,  or  any  of  the  large  vew*i*U,  The  bi^t  mentio»e«l 
i»  u»inally  foUowtHl  hy  iuf^tant  ileath*  AldJh*Tt  rej>ort*t  two  rnm^  in 
whiiii  the  puhnonary  artery  wai*  opened,  death  otvurrin^  fr»im  henio|itr(iia. 
aa  there  waa  alao  a  communicntion  with  one  of  the  lar^^i^  hronehi.  In 
Vogel'M  ctt>*e  the  auIk  lavinn  vein  vtnn  pf^rfonittKl,  and  death  n's«ulttHl  frotn 
the  entrant*e  of  air.  if  ukvration  tak^  place  into  (he  surrounding  mn- 
neetivo  tinauc,  a  nK'rliaictinal  alitM^CK^  may  n^ult,  pnxlueinir  any  tif  tlie 
preaiinre  ^mptonin  note<l  aU>ve,  and,  in  addition*  dy^pha*na  fmm  pn?#- 
sure  on  th©  i^itophaguK,  Siieh  an  aliKn^iqi  may  point  in  thi*  »iu[iraiili'nial 
notch ;  it  may  open  thn:»ugh  tin*  cheat  anteriorly  hetwwn  tiie  rilw  or  al  the 
xiphottl  cartilage;  or  it  may  burrow  ah»nif  the  ciiopliatnj*  t  *'  -  ntonral 
cavity.     A*i  a  rule,  however,  patientii  die  uf  ireneml  tifl  !»*'f*m» 

the  local  r^mdiltona  have  ailvancetl  so  far. 

PlIY^lCAuSlfiKR, — In  order  to  v»T^    '  nt  i>njj'r)  immu- 

must  1m?  large  enough  to  form  a  i^i'  tum*»r,  or  W  ••* 

nituatcnl  a^  to  prwluiv  prennurv  nfnm  flu?  traclKit  iir  hntnrbL    Only  Imtp' 
parkettt  of  glands  can  U»  made  out  hy  i*  '  -.     ITie  Lirge  iiuum>» 

may  give  dulm^w  over  the  fintt  pi^^i*  of  i  nr,  ni»»n»  fri'<nKiiily, 

behind  in  the  interscapular  wprnw  usually  betwern  th<*  third  atid  seventh 
doraal  vcrtchme.    Xormally,  whispii    *^         '      '  '*    €«tta»  at  itr 

juid  below  the  level  of  the  fourth  dt' I  ^  tetitla  beluw 

this  point  it  ta  aoiopcattve  of  enlarged  bronchial  glands  ( IVKjipine*ii  sign). 
It  ia  turuar  '    "  right  than  lh«  h  t  TItcrt*  may 

be  alao  fi>i  i* what  amphoric  ^  adii^tiniilv 

niual  quality,  'tlie  aigin  are  aonaeiimea  indijtingut»hahl«  from  those 
b«Ard  over  a  amall  i*a\it>.  Taken  hi  conaaelian  with  a  f ^ 
tnbaeuUn  test  ami  X*ray  6ndiii|p,  tfaeiB  ngna  are  of  m 
If  one  of  the  primary  hnmchi  or  one  of  ita  lobar  diriaionfl  ii  eompnmai^ 
there  may  be  very  fcelde  n^iration  over  one  lung  ar  utm  lobe;  if  the 
proMure  it  aofficimt  to  pn^veot  the  entniiife  of  air*  of  if  one  of  thi^r 
kffei  tubes  hfti  bff«ii  plugfEtvl  by  a  caaeons  iiia«^  there  i*  an  abaencv  of 
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respinitory  nitirniur  over  n  sin^^le  lobe  or  an  entire  lung.    ThUl 
great  dtagiiostie  value,  but  it  is  not  often  present. 

Duignoids, — Mediastinal  glandular  tumors  may  occur  in  Ho 
disease  mid  in  malignant  disease;  but  froth  are  relatively  very  twti 
iii^uully  present  other  di^ignostic  symptoms.    Practically,  in  almostj 
case,  marked  enlargement  of  the  bronchial  glands  is  due  to  tuber 
The  only  really  trustworthy  means  of  diagnosis  in  most  cases  i*^  aH 
by  the  X*ray,  though  eonsideralde  experience  is  requisite  tn  the  mtet* 
pretation  of  the  plates;  the  radiographic  shadow  udually  shovs  U'U^ 


Fio.  IHO. — TuDKiiiniLnirH  BftfiNrBiAL  Glaniw.     a  \cry  faritt*  matva  uinm  the  right  m\\ 
A,  A;  a  aniaUiT  one  upon  tJie  loft  aide,  B,  B. 


l" 


on  the  right  8ide  than  on  the  left  on  aeoonnt  of  the  heart   ( Fig.  u 
Espeeially  significant  are  evidences  of  calcification,  which  may  he  foundj 
even  in  very  yoimg  children.     (We  have  autopgy  records  of  such  chanra 
in  infants  oidv  seven  months  ohh)     More  stress  is  in  some  eases  to  bi 
laid  upon  symptoms  than  physical  signs  for  diagnosis;  the  most^' 
portant  symptoms  are  the  association  of  a  spasmodic  cough  with 
ysms  of  dyspnea  resembling  asthma  or  eroup  and  severe  congesti 
edema  of  the  face.     The  chief  diflicnlty  in  diagnosis  is  found  in  tlw 
cases  which  present  few  or  no  other  signs  of  tubereulofiia,  and  whic 
come  finst  under  observation  with  attacks  of  dyspnea  or  asphyxia  re 
bling  thoR'  seen  in  laryngeal  stenosis.     In  many  siicli  cases  tracheotOE 
has  been  done  without  finding  any  t  ause  for  the  dyspnea,  the  autc 
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nhowitii;  it  to  W  lUii*  to  th<i  ulremttim  and  imjittction  cif  a  nu^Minn  |(land« 
The  cleve1optiu*iit  tu  a  vhiU]  uf  a  chronic  ahkt'^s  in  the  anterior  nuHliajii* 
niim  i^  aitntmt  alwavi*  <itio  in  ttibrfcnliiun  g1an<U;  and  mr  i*  one  in  the 
p^jftt^nor  medtai^tinunit  prtjvided  Pott*»  iliscaH*  can  he  excluded. 

The  Tubtronlin  Testa* — For  grnenil  dmgniii«tic  mmp  in  child rtni  van 
Pin|Ui  L*M  cutiuMHiuK  tt-vt  iV  Nj  fur  mipi^rtur  to  the  other  tei«t«  iiujQ^t^  Uiat 
only  thttt  need  be  (tiaiiidcrcd  in  dctaiL 

The  forearm  ia  the  most  convenient  part  for  applying  the  teat.  Tht 
»kin  h  cari.»full_v  washed  with  ahobol  i*r  ether.  A  i»ninll  drt^p  of  piiw 
tut»t*riulin  (Koch^M  0,T.)  in  placed  Ufion  the  *^kin.  With  an  inHtm- 
iti<»nt  refK*m1)ling  a  tiny  ehitel  a  very  glii^ht  scarification  for  control  is 
made  at  a  diittancv  of  two  or  three  inrheit  from  thiii  drtip.  A  aimilar 
ncartticatiun  i»  then  made  through  the  dn)p.  Linear  acratehei  one-qtiarter 
inch  in  length  lightly  made  with  a  »tcrile  needle,  m^ne  etfually  well  aa  a 
meanti  of  in<Huhitit»n  and  t^nitroK  The  rhild  tihoidd  Vh»  watched,  and  If 
very  yoting  the  arm  fihould  Ui  held  until  the  ftkin  ii^  quite  ilry  to  prevent 
itifec^tion  by  mhbiiig.  As  an  added  prt<aiutian  it  may  be  ttivertsd  with 
a  piece  of  aterile  gauze.    The  read (♦  '  •      '  ^  fli« 

{Kiint  or  along  the  w^ratch  made,    ^1        ^  l%t 

to  eighteen  houm,  rarely  bter  than  twenty-four  hiHira,  and  retdiea 
its  height  during  the  next  twenty- f  '  ira,  Tba  dae  of  tlui  arvola 
indtcati^  the  degret^  of  n*acttun.     V  am  in  moat  cmmm  for  from 

one  to  three  daya  and  alowly  fadea^  oflirn  Wing  foUowetl  by  a  alight 
local  denqnamat  ion.    Rardy  th«  r  '  *,;         T'  ,  ,^ 

of  the  caaea  alight  induration  <*f  I  i  h« 

Tbe  mori!  marked  n^a<*tion«  continue  fur  fntm  four  to  ten  daya.  Any 
definite  inflttmmfl!«»ry  r.  '    '  "  -  couni!  may  he  regarded 

aa  poaitiv«»    The  arm  »l  note  tlie  roiulta.    Tbera 

ae<^mi  to  be  no  relation  between  tbe  inlenaity  of  tlit  reaction  and  the 
extent  or  the  activity  of  the  '   "         '^un  di^^aae* 

TAe  Si^nificanct  of  thr  i./i«  JVj/.— Tbe  cntaoeona  teal  gim 

poattive  evidence  if  tubenniloata  ia  pffftaent,  in  nil  eicept  the  moat  prea- 
trated  cmaea  and  thoM  tn  the  lata  itagee  of  tlie  diaeaae,  when  dtaglioeii 
ia  rarely  dilBealt  from  tJie  other  ayraplama.  EscrptioDi  b»,  in  oor 
aaeptrieneev  eitrvniely  rare.  Uuch  im(ior1anre  ia  tln^rnfore  to  bt  attacbad 
to  a  motive  n»ction«  For  graater  certainty  the  teat  abonld  ba  tvpaatad 
in  auapidoua  caaea.  Tbe  tnterpfvtation  of  a  podtiva  laaHaoo  U  uracil 
nmlifled  by  the  agi»  of  tbe  patient  Fnder  one  year  a  potitivw  roactiaa 
uitialty  indiinlea  an  active  *  •itn  prmn-M.    Many  have  even  taken 

the  groimd  that  an  infant ■   i^ie  )rar  with  a  ptiaitive  rtaHhai  ia 

dnontiL  We  do  m»t  think  the  t^uthmk  quite  an  hopelivB;  but  iUc4t  a  rvac- 
tion  ia  certainly  of  grave  im|n»rt  During  tlie  aev^od  year  a  positive 
reaction  ia  not  ao  atrioua^  it  la  of  ten  acvn  in  infanta  who  have  not  at  tbe 
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time  and  do  not  develop  active  tuberculosis.  After  infancy  the  test  le- 
comes  less  and  less  an  indication  of  an  active  tuberculosis  and  the  inter- 
pretation of  a  positive  reaction  is  more  difficult.  It  is  always  to  be  taken 
in  conjunction  with  the  clinical  symptoms.  A  negative  reaction  with 
clinical  symptoms  suggestive  of  tuberculosis  is  always  to  be  regarded  as 
significant.  It  almost  certainly  excludes  tuberculosis  except  in  condi- 
tions of  extreme  prostration.  Great  difficulty  may  exist  in  the  interpre- 
tation of  a  positive  reaction  under  two  conditions.  The  first  is  in  an 
apparently  healthy  child  with  a  prolonged  unexplained  temperature  but 
no  physical  signs  of  pulmonary  disease.  In  such  circumstances  the 
existence  of  active  tuberculosis  is  probable  after  other  conditions  have 
been  excluded.  The  X-ray  may  shed  light  upon  the  case.  The  second 
condition  includes  the  cases  in  which  acute  pulmonary  disease  is  pres- 
ent in  a  patient  who  gives  a  positive  reaction.  The  course  and  ter- 
mination of  the  disease  may  ultimately  establish  the  fact  that  the 
process  in  the  lung  was  non-tuberculous.  But  because  of  the  positive 
reaction  grave  suspicion  of  tuberculosis  may  exist.  Much  needless  alarm 
may  therefore  be  excited  by  a  positive  reaction,  which  really  demonstrates 
only  that  the  child  has  somewhere  a  tuberculous  focus,  but  does  not 
])rove  the  existing  disease  to  be  a  tuberculous  process.  The  tuberculin 
reaction  is  always  to  be  interpreted  in  conjunction  with  the  general  symp- 
toms and  the  physical  signs.  As  a  rule,  in  older  children  a  negative 
reaction  is  of  more  significance  than  a  positive  one.  During  active 
measles  the  test  can  not  always  be  relied  upon. 

The  tubeniulin  test  should  not  be  allowed  to  displace  the  examination 
for  bacilli  either  in  the  sputum  or  cerebrospinal  fluid,  though  the  latter 
involves  much  more  labor.  The  positive  reaction  furnishes  reliable  eri- 
dence  of  the  existence  of  a  tuberculous  process,  but  as  to  whether  this  is 
active  or  latent  gives  no  information. 

Tuberculides  of  the  Skin. — These  are  at  times  of  considerable  value 
in  the  diagnosis  of  general  tuberculosis.  Although  seldom  seen  in  the 
most  acute  varieties,  they  are  not  uncommon  in  the  more  slowly  pro- 
gressing forms.  The  distribution  of  the  lesions  is  fairly  constant.  They 
are  found  chiefly  on  the  buttocks,  lower  abdomen,  genitalia  and 
tliighs.  The  number  present  is  generally  small,  half  a  dozen  to  a  dozen; 
but  they  are  sometimes  numerous  and  may  be  widely  distributed.  The 
lesion  somewhat  resembles  that  of  varicella.  It  begins  as  a  minute  rod 
papule,  which  is  soon  surmounted  by  a  small  vesicle.  This  dries  to  form 
a  crust.  If  the  crust  is  removed  a  small  pit-like  depression  remains 
wliich  heals  quickly,  leaving  a  white,  glistening  scar  surrounded  by  a 
piVniontod  border.  The  lesion  runs  its  entire  course  in  two  or  three 
weeks.  Tubercle  bacilli  are  often  present  in  the  lesions  but  are  difficult 
to  demonstrate.    Tuberculides  of  the  skin  in  young  children  are  evidence 
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not 


of  •  widely  diMHrmiitated  [ircMfsn  aud  arc  a  very  Vmd  prognoatic  aigtu 
8m  h  jiatirntm  rar»:ly  survive  mow  thnn  a  few  wtrk*, 

Oeneral  Pregnoiis  of  TubercuIofu.^Tlie  outh^ik  ftir  a  child  njidcr 
two  years  with  pnoral  or  pulnumary  tnWrtulo^iA  ig  very  bad.  80  Imig 
A»  the  ilii^raHi*  remaiii«  i'«>nfitHHl  tti  the  lynijih  tii>tlf<)(,  the  rUiM  ijt  not 
ukuhIIv  in  diiii;;er.  exeept  from  atvidetiLf  eoniiei'teil  with  their  sofientng 
and  uUeratioiu  whieh  after  all  iin*  ran^  H|nn»tiiiie<»Uii  eure  may  oevur 
ill  theste  j);laiidK  in  the  wiine  way  as  in  (>ther»«  in  the  Unly*  viz,,  by  eiK-ap* 
hulation*  cahi  flea  (ion,  ete.  8iuh  a  ri>«ult  in  no  doubt  a  very  frequent  utie; 
exaetly  how  oft<*n  it  fxtun*  it  i«*  im{Hi>«KibIe  to  wiy;  but  when  oiieia  the 
didea^  haii  grained  any  headway  in  the  lung  iti^elf,  itn  uteady  ndvanc^e  h 
almo»«t  <rrt4iin  to  lie  the  t^mrm*  in  a  young  chihL  In  thi»j!tc  who  are  older 
and  liave  more  re8j«tanee  tlie  ehauee^  of  an  arrest  uf  the  proeeisa  ar€  muih 
greater. 

If  the  biK'illi  have  gained  entranee  into  tba  knly  in  any  eoniiiderable 
iiunihern,  even  thimgli  I  hey  are  «hut  up  in  an  eneapKulatt**!,  eam^iUA, 
bn^nehial  ghittd,  the  {aitient  i^  never  free  frtiiu  the  daugv^  of  general 
infection, 

Prophylaxii, — The  prcventioii  of  tuliercaliMiis  mxM  have  ininntant  ref* 
erentt!  to  it«  vnum^  The  fir^  evaaitial  la  the  deiitruetion  uf  the  tuberck 
_tiaeilli  wherever  they  exist  Since  moiit  of  thcw«c  eiinting  iti  tin?  air 
ire  derived  fmm  the  i^pututii  of  patienti^  afre**te<l  with  pulmoitary  tuber^ 
eulosia,  it  vbould  be  iusiiited  upon^  everywhere  and  at  Ml  titni«,  ttiat  the 
aputuin  fnjin  tiuc h  <aj(»'M  idiould  \m  eoIletiiHl  in  Kjiet iai  iufja  or  rlotlia  and 
destroyed  either  by  germiii*le«  or  by  fire.  The  next  point  in  to  a%<*id  rnxnl* 
lf!f«  ex|io(ture«  A  tul»en*ulouji  mother  i^hould  on  no  aerount  niirae  her  child 
nor  kitifi  it  Uf>rin  the  mouth.  A  wet*nunie  likewtiie  ihnuld  lie  tr**e  from 
any  tul»en'ulou*  taints  No  nun»e  or  other  rarist*tker  pbc»uld  ever  Ims 
emplnyetl  about  childrten  who  haa»  or  ever  Itaa  tiad,  pulmonary  tuljer* 
culoaiit.  It  ia  wim?  to  exelude  alwi  thiwH?  who  jtutTennl  when  f'hiblr»*ii  fmm 
tvb^nidopiii  of  the  buneM  or  the  ivniail  glandjs  although  the  duugiT 
from  0ueh  ])en)onf  U  extremely  ilight.  If  active  tulirnnilopii^  exi^ta  in 
^ftny  memla'r  of  the  fnmity,  a  young  rhitd  should  lie  kept  away  from  the 
jm.  and  if  punnible  i^houbl  nr»t  re^^ide  in  the  hiuiac.  On  dii  aenxiunl 
should  infix'ted  pervona  tie  allowt^l  to  kiia  rhihirifn  or  tib*rp  in  tlia  aama 
U*d  with  them.  The  danger  fmm  drinking*ru|i#  an ^  "'  "  Uahea  iboiald 
not  i»e  forgotten.     A  tuWr*'nlou«  )m*rpi»n  «4Ktuld  m  i*  hia  9|ie«'ial 

di«liea,  cir  the  utmoat  cmre  abookl  be  takefi  to  buil  all  ihum  whieh  ht  haa 
itfa?d,  Cova  wboae  milk  ta  uaod  for  chtldnrci  ahcMild  be  tender  regular 
vHerinary  tnapv^tian  and  fbotild  haw  paaafd  the  tttben  ulin  tf^it  In  any 
raae  when  the  alighteat  doubt  n*gartling  the  health  of  tha  iiiwi  euala«  or 
fffhm  the  aottroi  of  the  milk  la  itoknown,  the  milk  fbooM  bt  paihaiiwd, 
danger  of  infaction  thronidi  the  mitroentary  canal  ta  vifjr  much  Imi 
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than  through  the  respiratory  tract,  and  consequently  the  precautkms  fint 
mentioned  are  much  more  important  than  those  relating  to  the  food, 
although  the  latter  should  on  no  account  be  neglected. 

In  the  case  of  delicate  children  and  those  with  tuberculous  parents  or 
with  other  tuberculous  near  relatives,  everything  possible  should  be  done 
to  fortify  them  against  the  disease.  They  should  be  kept  under  more  oi 
less  constant  medical  supervision.  Attacks  of  bronchitis  or  broncho- 
pneumonia should  be  watched  with  the  greatest  solicitude.  Exposure  ta 
influenza,  measles  or  pertussis  should  especially  be  avoided.  The  coun- 
try rather  than  the  city  should  be  chosen  for  residence,  and  the  chfld 
should,  if  possible,  spend  the  winter  and  spring  in  some  warm,  dry  cli- 
mate. Parents  should  be  distinctly  taught  that  watchfulness  and  care  dc 
not  mean  coddling  or  the  keeping  of  children  in  the  house  the  greater  part 
of  the  time.  Such  children  should  live  as  much  as  possible  in  the  open 
air,  and  every  form  of  sport  encouraged  which  tends  to  keep  them  there. 
Overheated  houses  are  one  of  the  most  prolific  agencies  in  perpetuating 
a  delicate  condition  of  health.  Plenty  of  fresh  air  in  sleeping  apart- 
ments should  always  be  insisted  upon.  All  catarrhal  troubles  of  the  nose 
and  pharynx  should  receive  early  and  prompt  attention,  especially  should 
hypertrophied  tonsils  and  adenoid  growths  of  the  pharynx  be  removed, 
since  these  are  conditions  which  form  a  most  favorable  nidus  for  the 
growth  of  tubercle  bacilli. 

Treatment  of  General  and  Pulmonary  Tuberculosis. — If  fresh  air  and 
a  proper  climate  are  necessary  for  the  cure  of  this  disease  in  adults,  they 
are  tenfold  more  necessary  in  the  case  of  children.  Without  them  there 
is  little  hope  for  a  child  with  active  pulmonary  tuberculosis.  Nowhere 
do  these  cases  do  so  badly  as  in  a  hospital  located  in  a  city,  and  no  class 
of  hospital  cases  do  worse  than  these.  The  same  regions  that  are  bene- 
ficial for  adult  cases  usually  agree  with  children,  with  the  exception  that 
the  latter,  as  a  rule,  do  better  in  a  warm  than  in  a  cold  climate.  Plenty 
of  fresh  air  and  sunshine  are  essential.  A  child  must  be  where  he  can 
be  kept  in  the  open  air  for  the  greater  part  of  each  day,  in  spite  of 
fever,  cough,  or  other  acute  symptoms. 

For  the  most  acute  cases  when  the  children  are  confined  to  the  bed, 
the  largest,  best-ventilated,  and  sunniest  room  available  should  be  secured, 
and  the  windows  should  be  constantly  open.  The  general  management  of 
such  cases  is  the  same  as  for  those  with  acute  pneumonia. 

There  is  no  specific  remedy  for  tuberculosis.  The  diet  is  a  matter  of 
the  utmost  importance.  Tuberculous  patients  must  be  fed  like  most 
other  sick  children,  care  being  taken  not  to  disturb  the  digestion  by  the 
unnecessary  use  of  drugs.  For  a  staple  article  of  diet,  milk  is  the  best, 
and  when  this  is  not  well  borne  some  of  its  substitutes — buttermilk, 
kumyss,  zoolak,  etc. — ^may  be  tried.    Cream  is  almost  as  useful  as  cod- 
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liver  oil,  and  should  be  given  in  one  form  or  another  whenever  the 
child's  digestion  can  tolerate  it. 

Tuberculin  in  the  treatment  of  this  disease  in  young  children  has  been 
most  disappointing  in  its  results.  Its  value  has  not  yet  been  demon- 
strated. There  always  exists  the  possibility  of  lighting  up  a  latent  proi-ess 
in  the  lungs.  It  should  be  given  with  the  greatest  caution  in  active  febrile 
cases.  The  method  of  using  it  is  discussed  under  the  treatment  of  Tuber- 
culous Adenitis. 

Cod-liver  oil  is  usually  best  given  in  a  fresh  emulsion,  although  some 
children  bear  the  pure  oil  U'tter  than  its  preparations.  Inunctions  of 
this  or  other  oils  are  of  some  value  when  not  well  tolerated  by  the  stom- 
a4*h.    Artk^nic  and  iron  are  usc*fiil  as  giMieral  tcinic-s. 


CnAPTKU  XI 
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flYPiiiLift  is  a  communicalilc  dis<»n«»  due  to  a  specific  organism,  the 
npirocheia  pallida  of  Schaudinn.  In  a<*qiiinHl  syphilis  this  is  found  in 
the  primary  lesion,  in  the  mucous  (iiitchcs  and  in  the  lymph  ucmW.  In 
liereditary  syphilis  it  is  found  in  the  cutan(H)us  h'sions,  in  the  fissures 
at  the  angle  of  the  mouth  and  in  the  muctais  pat('ht*s  of  the  bmval 
cnvity,  with  h»ss  n»gularity  in  the  internal  organs,  extrpt  the  liver,  which 
usually  harUtrs  the  organism  in  immense*  numU^rs.  While  in  the  still- 
Uirn  chihl  and  in  early  <-as4>s,  the  tiunilter  of  organisms  found  is  very 
gn*at,  tlicy  are  not  so  numerous  at  a  later  |M*ri<Ml,  and  they  diminish  ra|>- 
idly  after  treatment  is  In^gun.  In  the  Inte  lesions  the  spirtH-hetae  are 
not  numerous,  and  are  diflicult  to  demonstrate. 

In  infancy  an<l  childhotMl  Uith  the  at^uiriMi  and  the  hertnlitary  forms 
of  syphilis  are  w»t»n. 

ACXjriRED  SYPHILIS 

While  acquire<I  syphilis  is  very  much  less  fnH^uent  than  the  heretl- 
itary  variety,  it  is  by  no  means  a  very  rare  distwiM*  in  early  life.  It  is  not 
iniprol»able  that  some  of  the  nuini flotations  of  syphilis  in  later  childhocHl 
which  are  usually  denominatiMl  *Mate  henslitary  syphilis,**  btv  rvtkWy  due 
to  the  acquirtHl  form. 

Etiology. — .\n  infant  may  Ik*  inftntnl  by  the  mother  during  parturi- 
tion; but  this  is  extremely  ran*  and  inn  take  plair  only  when  there  are 
lesions  upim  the  mother's  genitals.     Inf<H*tion  is  m«in'  likely  to  \n*  from 
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aw]  iiiny  occur  through  nuTHiiig  or  areirleatal  cojitact  by 
In  either  of  these  ways,  or  from  a  venereal  sore  upon  the  nipj 
may  be  in feetetl  by  a  vret-nnrse.  W'huther  syphilis  can  be  coir 
througli  the  milk  when  the  nipple  h  perfectly  he^ilthy  and 
fissnres,  is  exceedingly  doubtful. 

Sy p h i  1  i s  ni ay  be  c o m muni ea t ed  d i reetly  from  a  i?ypb il i t i c  c 
who  is  healthy,  by  kissing,  by  sexual  aintact,  or  indirectly  b; 
bottles,  spcwns,  cups,  dotliing,  etc.  The  latter  mode  of  infei|| 
likely  to  oeeur  in  institutions.  Vaeiination  was  formerly^ 
quent  mode  of  eonirnnrneating  sypliilis,  biit  has  been  prac?tM 
nated  by  the  general  introduetion  of  bovine  virus.  Cases  ha 
eorded  where  the  ilisease  has  lieen  conveyed  by  the  rite  e£  ci 
either  from  the  mouth  or  the  iustrnments  of  the  operator,    M 

The  rebitive  frequeiuy  of  the  dilferent  sources  of  infectll 
by  Fournier's  statistics  of  40  eases:  The  source  of  infecli 
parents  in  ID;  nurses,  in  8;  servants,  in  4;  sexual  contact,  n 
tiou,  in  2;  other  children,  in  2;  a  physician,  in  1.  Tbe  ^ 
the  disease  was  acipiired  in  this  series  of  cases  were  as  follow 
the  iirst  year,  10;  during  the  second  year,  10;  during  im 
fourth  years,  7:  from  the  fifth  to  the  fourteenth  year,  0.      ™ 

Symptoms^^The  symptonis  of  acquired  syphilis  in  ehiklre 
respects  simihir  iu  the  snme  disease  in  the  adult.  A  prirr 
present  at  the  site  of  infection,  whicli  is  most  frequently  t 
mouth,  or  souie  ]vart  of  the  face:  very  rarely  is  it  seen  on  i 
There  are  few  iTidividoal  symptoms  belonging  to  hereditary 
may  not  also  be  present  when  the  disease  is  acquired.  Its 
ever,  is  very  much  milder  in  the  latter  and  a  fatal  termi 
Fournicr  states  that  nf  his  forty- two  cases  only  one  died 
Til  is  nnirked  contrast  to  hereditary  syphilis  is  due  chiefiy  to 
in  the  acipiired  variety  the  iiifnut  is  rarely  infectwl  dun 
montlis  of  life,  a  time  when  hereditary  syphilis  is  so  fatal, 

Ti'rtiary  synqftoTus  may  appear  at  nny  time  from   th 
years  after  the  original  iufeeliou. 

The  treMtment  is  the  same  as  that  of  hereditary  syphilis 
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Etiology. — If  both  parents  are  syphilitic,  the  child  is  usi 
invariably  so.     The  symptoms,  however,  are  not  more  sevei 
tiie  iidieritance  is  from  one  parent  only.    The  likelihood  of 
depends  upon   the  stage  of  the  disense  in  the  parents. 
IS  suffering  from  secondary  symptoms,  transmission  is  al 
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I  f  active  treatnient  has  been  employed  for  several  months,  if  the  child  is 
horn  at  a  pericxl  when  no  active  symptoms  are  present,  or  if  the  symptoms 
are  of  a  tertiary  character,  the  offspring  will  probably  ewape.  First-l)orn 
children  are  more  likely  to  suffer  si»vercly  fn»m  syphilis  than  the  later 
ones,  provi<le<l  infection  of  the  parents  has  taken  place  prior  to  the  birth 
of  all  the  children. 

The  transmission  of  syphilis  from  the  father  without  the  intermedi- 
ate infection  of  the  mother  was  once  held  to  Ik*  not  only  jHissible  but  fre- 
quent. At  the  pn*s<>nt  time,  however,  this  question  must  l>e  placed  aniouj? 
those  not  yet  definitely  settled.  There  can  Im'  no  doubt  that  in  the  vast 
majority  of  the  cas4>s  the  inf<Htion  of  the  child  is  from  the  mother. 

If  lM)th  {mrents  are  healthy  at  the  time  of  conci*pti(m  and  the  mothcT 
iKH'omes  infe<'te<l  during  her  pregnancy  the  child  may  or  may  not  lie 
syphilitic.  Transmission  to  the  child  is  much  less  likely  to  oivur  if  the 
mother  is  infected  during  the  last  two  months  of  her  pregnancy  than 
earlier,  although,  as  IlutchinsonV  cases  conclusively  show,  tiiere  is  no 
(vrtainty  that  the  child  will  es4'a|K.*.  Diday  states  that  if  the  mother  is 
infected  lH>f(»re  the  fourth  W(H>k  and  pro|KT  treatment  is  instituttnl,  the 
child  will  usually  es<a|)e  on  account  of  the  relation  of  the  embryo  to  the 
maternal  circulation  during  this  early  ]HTi<Nl. 

In  1H'A7  Colles  enunciattnl  the  following  proposition,  the  truth  of 
which  has  In^en  abundantly  verifie<l  sintv  his  time:  *\\  new-lM»rn  child 
afTcMte<l  with  inlierite<l  syphilis,  even  although  it  may  have  symptoms  in 
the  mouth,  never  causes  ulceration  of  the  bn>asts  which  it  sucks  if  it  U* 
the  mother  who  suckles  it,  although  continuing  ca|mble  of  infiH'ting  a 
strange  nurs4»."  Fn»m  the  can*ful  analysis  of  many  cas«»s  and  with  the 
great  assistamr  derived  from  the  WasstTumnn  reaction  the  conc-Iusion 
s(H>ms  irresistible  that  the  mother  who  U^ars  a  syphilitic  child  is  immune 
to  syphilis  for  the  reason  that  she  hcrs4*lf  is  suffering  from  syphilis,  or 
a  mtNlifieation  of  that  dis4»ase.  The  mother  in  thcM*  circumstances  can 
not  l»e  intH'uIatiMl  either  by  her  syphilitic  nursing  infant  or  artificially. 

That  heriMlitary  syphilis  is  contagious  is  c<»ii(-lusi\ely  shown  by  a 
nundNT  (»f  nH-orde<l  instanct*s  in  which  a  healthy  wet-nurs<*  has  \n\*n 
intiH'M  by  a  syphilitic  infant.  We  have  ours«*l\es  wh'U  one  such  instance. 
However,  such  examples  at  <-ontagion  are  rare,  and  many  writers  of  large 
e\|M»ricn«v  state  that  they  have  ne\er  si^en  it.  It  is  certainly  true  that 
the  danger  of  spreading  infection  fn»m  a  caM'  of  heriMlitary  syphilis  has 
In-en  exaggerattHl. 

Letioiu. —  iVath  may  <Hrur  with  syphilis,  and  yet  the  auto|>sy  may 
reveal  no  characteristic  anatiiniical  changes,  and  in  fact  there  may  1h> 
no  demonstrable  changes  in  any  df  the  organs  exci*pt  the  pn*s4'nce  of  the 
spinMhetae.  This  is  [wrticularly  true  of  infants  dying  in  the  first  wi^eks 
of  life. 
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Boners. — In  the  case  of  a  ivphilitie  fetus,  a  etill-bom  chilil 
big  ftooQ  after  birth,  the  changes  in  the  bonea^  are  moie  uni 
tliaii  are  any  other  lesions.  They  are,  in  fact,  rarely  want 
them  alone  tlmt  sj-philis  is  often  recognized  poet  mortem, 
quire  a  microscopical  examination  to  e^tabligh  the  diagnc 
UmeA  are  principally  affected,  the  most  important  changi^ 
the  junction  of  the  shaft  with  the  epiphyseal  cartilage.  TJ 
termed  an  epiphyseal  onteochondritii^.  There  are  two  %ariet 
there  i^  an  inhibition  of  bone  formation  around  the  columns 
cartilage,  though  the  destruction  of  cartilage  cells  by  the  vefl 
tlje  formation  of  b(jne  marrow  goes  on  unchecked]  and  in  a  w 
ncr.  In  the  other,  there  is,  in  addition  to  the  delay  in  bone 
the  development  of  granulation  tissue  that  springs  from  tl 
canals  and  that  |?rows  bchvcen  the  shaft  and  the  epiphysis,  an 
iiig  the  tHjlumn  of  cartihige  c»elL^,  invades  the  epiphysis.  The 
ih»ne  may  grow  ri  luxuriantly  aa  to  separate  the  epiphysis  fro 
and  in  cither  case  tlie  hone  is  m  weakened  at  the  epiphyse 
fracture  through  it  readily  takes  place  a^  the  result  of  slight 
either  in  intra-uterine  life  or  after  birth.  Thus  results 
the  epiphysis,  a  frequent  mnnifegtation  of  severe  heredi{ 
With  either  form  of  oj^teochondritis  there  is  a  broad  yelk 
made  out  macroseopically  at  the  junction  of  the  epiphysis  al 
the  excessive  formation  of  granulation  tissue  and  the  ii 
epiphysis  the  line  is  an  irregular  one. 

While  the  osseous  changes  are  widely  distributed  throuj 
tlicy  are  not  of  equal  intensity.    The  lower  end  of  the  femur 
and  tlie  upper  end  of  the  tibia  and  humerus  are  most  seven 
Complete  recovery  from  tlie  lesion  is  possible.     Acute  8up| 
pliysitis  and  arthritis  may  t^rur  in  syphilis  but  they  are  to  ' 
of  pyemic  rather  than  of  syphilitic  origin. 

Osteojieriostitis  is  c<^mmon  in  hereditary  syphilis.  In 
it  is  found  as  a  very  generalized  lesion,  affecting  the  shafts 
bones,  especially  those  of  the  leg,  forearm,  and  hands.  Tl^ 
usually  at  the  end  of  the  shaft.  With  increasing  age  tlie  V^ 
involve  the  shaft  nearer  its  middle.  The  lesion  in  infant 
periosteal  Later  the  bone  participates  more  and  more  in  J 
there  is  a  formation  of  new  bone  which  is  firm  and  very  M 
may  consist  of  a  coarsely  spongy  structure.  The  periostd 
with  appropriate  treatment  may  entirely  disappear  by  absqfl 
new-formed  bone  largely  persists.  f 

(Inninuita  of  the  l>f>nes  are  rare  in  infancy.  With  ol3 
gnmmata  may  form  on  the  long  bones  or  the  skull.  They  ar 
tially  different  from  those  occurring  with  acquired  syphilis. 
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lAver, — This  is  probably  more  frequently  involved  in  the  fetu»  and 
iiewIy-lK)ni  infant  than  any  other  organ.  The  fiyphilitic  le^ioni  of  the 
liver  eoHAiftt  in  an  iuier^titial  hepatitis,  a  gummatous  hepatitis,  or  a  eora- 
binatton  of  the  two  varieties.  In  the  intenttitial  form,  whiih  i»  mo«t  fre- 
quent in  infanry,  the  liver  is  enlar|fLHl,  frequently  very  mueh  so,  anil 
firm.  On  erow  section  the  markrngJi  are  intUttinct,  Microucopically, 
there  \%  a  ^eat  iucn>a*«*  in  rcmntH^tive  tiMtue  whieh  is  diffuitely  tuattennl 
Uirougbout  the  whole  organ  and  even  lietween  the  individual  liver  ceUn. 
Tbcro  may  he  also  bands  of  oonneetivi^  tissue  invading  the  liver  m  dif- 
tetot  direetionn.  A«  the  connective  tiMtie  contracts  an  irregularity  of 
the  aurfacr  of  the  liver  developa.  Qroupa  of  miliary  syphilomata  may  aim* 
bo  found. 

The  gumnuit'Uis  form  i**  not  frequent  in  €*arly  infancy,  hut  U^lonp*  to 
a  little  hiter  period.  In  this  there  may  lie  miliary  syphibmata  with 
interstitial  changes,  and  in  addition  the  fonnatmn  of  small  or  large 
gummatous  tumors  which  may  lie  aoftened  at  the  ci^nler.  They  are  sur- 
rounded by  3u>ne«  of  new  ermnective  tissue  and  the  livirr  crila  art 
atrophiefl.    Amyloid  changes  may  l*e  present. 

In  the  late  form  of  heri*ilitary  syphilis^  usually  seen  in  childrmi  ovpt 
four  or  five  yeara  old,  the  liver  is  occasionally  aiT«*tti*d.  T\w  leatona 
n^*mhle  tho^  of  the  cx^ngenital  variety.  There  are  found  rirrhotic 
changes,  which  may  be  d  iff  use  or  circ*ums4Tiliet),  antl  gummatmis  de|k>{«its, 
which  vary  from  a  minute  siate  to  that  of  a  cherry;  there  may  lie  amyloid 
[dcigeneration. 

Spleen, — This  is  almoat  invariably  mueh  enlarged  in  newly-born  chil- 
dffii  with  syphilis  and  in  iyphtlttic  fetus€%  but  nntbinr  ^  --  ti^ristic  is 
found  under  the  micro(ici:ipe.     In  older  «*hildren  the  ci  ut  i*f  thi§ 

nuiy  be  even  greater.    l*he  organ  may  be  the  neat  of  itit<9f9titial 
aDd  aometiniea  there  may  be  small  gummaloua  depoaitii    Thaw 
art  rare  in  children  under  two  yean  of  a^^ 
Respiratofy  StfUftn. — In  ayphilitie  infantjt  who  are*  atill'bcini  ami  in 
tlioie  who  die  soon  after  birth,  there  ta  oeraaioiiailY  found  in  the  laogi 
[what  is  known  as  *'«hite  pneumonia."    The  lungs  are  nearly  white  or 
[  alightly  red.    Thf7  are  firm  and  contain  little  or  tio  atr.    The  alveoli  are 
filled  with  deaqiiaiiialed  eeUa  and  teiioicjrtca.    There  ia  an  inrmaie  in  Ilia 
t  connective  tiaawi  of  tbt  atfeotar  walta,  bronehi*  and  Mood  VMariai   TImw 
Bj  alao  ba  gQaunata  amttereil  thmufh  Ihe  InngaL    Thaaa  ant  uaaally 


The  teadMtt  mad  bnmcbi  are  in  rare  caaea  the  acat  of  itenoda,  whtdi 
licaalta  from  cdoatrtaatioti  folbwini^  tlie  ioflaiiii|r  <if  gummatotia  tiepoaita 

tbetr  walla*    Lmooa  af  tbe  larjnia  other  than  a  ehrrmic  <*atarrhal  10* 
LiamnatioD  of  the  tniieiiaa  memlifioa,  ate  also  infrrqnent    Tbe  l< 
jliaiiaUy  fotitid  ia  perichmdritia*  which  wtm  often  itiimlfea  the 
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than  any  other  part.  Sometimes  there  is  the  formation  of  papillomatou 
masses;  but  ulceration  and  stenosis  are  both  rare. 

The  nasal  mucous  membrane  in  the  early  stage  of  the  disease  is  ver 
constantly  the  seat  of  a  chronic  catarrhal  inflammation^  which  may  b 
accompanied  by  superficial  ulceration.  In  the  late  cases  there  is  deepc 
ulceration,  from  the  breaking  down  of  gummata,  with  extension  to  th 
periosteum,  cartilages,  and  bones,  causing  perforation  of  the  septmi 
necrosis  of  the  bones,  etc. 

Nervous  System, — Syphilis  may  affect  the  meninges^  the  blood  ve 
sels  or  the  brain  itself.  There  may  be  merely  a  diffuse  thickening  of  th 
meninges  with  which  there  is  usually  associated  a  certain  amount  c 
encephalitis,  or  there  may  be  miliary  gummata  s(»attered  throughout  th 
meninges  but  especially  at  the  base.  As  the  result  of  the  chronic  sypl 
ilitic  meningitis,  adliesions  may  form  at  the  base,  obliterating  the  fon 
men  of  Magendie  and  at  times  leading  to  hydrocephalus.  Syphilitic  ei 
darteritis  is  very  common  and  consists  in  a  thickening  of  the  ves^ 
wall  with  proliferation  of  the  intima  and  reduction  in  the  caliber  of  th 
vessel.  There  is  also  a  perivascular  proliferation  of  connective  iissm 
The  changes  that  have  been  described  are  found  in  direct  proportion  t 
the  severity  of  the  syphilitic  infection.  In  infants  dying  in  uiero  c 
shortly  after  birth  they  are  frequent.  In  those  with  a  mild  infection,  th 
lesions  may  be  slight  or  absent.  Large  gummata  are  unusual  at  an 
time. 

Later  in  childhood,  syphilis  of  the  brain  is  not  very  uncommon.  Th 
lesions  are  chiefly  the  result  of  the  vascular  changes  and  consist  in  loca 
ized  or  diffuse  sclerosis  with  greater  or  less  atrophy  of  the  convolution 
The  lesions  of  juvenile  paresis  and  tabes  do  not  differ  from  those  thf 
are  the  result  of  acquired  syphilis. 

Heart  and  Arteries, — These  are  very  frequently  affected,  even  i 
young  infants.  Adler,  of  four  cases  examined,  found  two  in  which  wel 
marked  lesions  were  present  in  infants  under  four  months.  Warthi 
has  emphasized  the  importance  of  systematic  study  of  the  heart  for  ev 
dences  of  syphilis.  He  has  found  lesions  and  has  demonstrated  tt 
organism  when  no  other  evidences  of  syphilis  were  to  be  found  in  tl 
body.  The  lesions  consist  of  a  diffuse  or  localized  interstitial  myocardit 
with  endarteritis  of  the  coronary  arteries  and  small  blood  vessels. 

Digestive  System. — Chronic  catarrhal  pharyngitis  is  almost  a  coi 
stant  symptom  of  tlie  early  cases.  Later  there  is  seen  superficial  or  da 
ulceration  of  the  pharynx,  tonsils,  or  fauces,  which  may  lead  to  perfon 
tion  of  the  soft  or  hard  palate. 

There  are  no  frequent  lesions  of  the  stomach  or  intestines  eith< 
with  early  or  late  syphilis.  In  infants  dying  early  with  very  extensi^ 
lesions  ulcerations  are  sometimes  found  in  the  small  intestine.    They  m 
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multiple  aiul  rxtrml  tniiisvrrsfly  at-ross  the  intestine.  They  rauM*  no 
Hymptonis.  The  rectum  is  (N-casionally  the  seat  of  uleeration,  and  eon- 
dvlonuita  may  form  alMMit  tlie  anus  even  in  youn;^  ehihlren. 

J'anrn*ns, — Chanp'H  in  tlie  panereais  are  fnH|uent  witli  wvere  infee- 
lions;  with  mihl  inf<Htions  they  are  usually  ahs4>nt.  They  eonsist  in  a 
clifTuH>  pHHluetion  of  e«inn<Mtive  tissue  which  rephuvs,  to  a  greater  or 
less  extent,  the  parenrhynm  at  the  orpin.  In  the  most  extreme  eases 
there  nuiy  Im»  no  glandular  tissue  remaining.  The  islan<ls  of  I^n^Thans 
are  usually  not  destn»yed. 

Thymus. — Oeeasionally  there  are  found  in  syphilis  numen»us  small 
ahseessi's  in  the  suhstanet?  of  the  thymus  f^land.  They  are  filled  with  a 
purulent  material  consisting  of  leuecnytc^s  with  /^reat  numhers  c»f  spi- 
nnhetes.  The  ;:Iandular  tissue  is  also  infiltrated  with  leuetnytes.  These 
al>s<vs>es  of  DuHois  are  very  eharaeteristie  of  syphilis. 

Onjnits  of  Sprriai  >V/i.^\ — Otitis  is  a  fre<|Uent  aeettmpaniment  of  the 
(Mirly  s\)>hilitir  pharyn;:itis.  It  is  \ery  likely  to  InM-omc*  chronic,  and  in 
nniny  cum's  results  in  a  ]>4>rmanent  impairment  of  hearin;^.  Iritis  is  r(>la- 
tively  rare  in  children,  hut  it  may  cN-cur  even  in  intra-uteriiu*  life*,  as 
shown  hy  the  ])r(*s4>n(v  of  adhesions  in  newIy-Uirn  ehihlren.  It  is  usually 
R*en  in  infants  four  (»r  five  months  <dd.  and  is  always  siTicuis.  lnter*ititial 
kenititis  (m<  urs  fn'ipiently  as  a  later  manifotation  (»f  syphilis.  Choroid- 
itis and  vptic  neuritis  are  iNith  cH-easionally  seen,  hut  thc*y  are  rare. 

(irnifO'iirimirif  Onfanj*, —  .Nearly  all  thes<'  may  Ih»  alTe<-ted,  hut  jrener- 
ally  in  tht>  late  ]N*ri<Hl  of  the  dis4>ase.  There  nniy  he  chronic*  interstitial 
ne])hritis  and  more  rarely  pimmatous  dc*|Nisits  in  the  kidnc*y,  interstitial 
ehan;:es  in  the  suprarenal  ImmHcs,  and  orchiti^.  which  usually  atTcits  the 
iNNly  c»f  the  or;:an.  rarely  the  epididymis;  it  i>  ^'uerally  an  interMitial 
inflammation,  with  (»r  without  gummatous  ch>|Ki>its. 

Syinptomt.--As  the  n'Mdt  of  syphilis,  aUirtion  may  take  place  at  any 
|H*ri«Ml  c»f  pn';rnancy,  with  the  di.M  harp'  of  a  chad  or  nnn^Tateil  fetus,  or 
the  child  nuiy  U*  still-lMirii  at  term.  c»r  it  may  l»c  iNirn  ali\e  prcmattin>ly, 
hut  with  H»  feehh*  a  \itality  that  it  survi\i>s  hut  a  few  hour>.  In  thes4^ 
eircum>tanc(*>  it  is  c»ften  ditlicult  and  .Minietimes  ini)Mi>sihle  to  tIcMide 
|N»siti\<ly  with  reference  to  the  existen««-  <if  >yphilis.  Macrration  of 
the  fetus  or  |H*eliii;;  of  the  skin  is  no  prtN»f.  and  eviMi  tlu>  examination 
of  the  internal  orpins  may  n«»t  U*  eiuiclusive.  except  fi»r  the  pn*S4*ncv  of 
t^pinn-hetae.  Isomer  examines!  \:\  fetus4'S.  all  dyin«;  lM'fc»re  the  thirtieth 
week  of  pre;:nancy;  he  found  the  spleen  and  li\er  enlarpNl  in  all.  and 
markcMl  U^ne  chanp*s  in  ^M.  nirih-llirschfeld  examineil  los  newly-b«»rn 
hvphilitic  infants;  he  found  the  sph^Mi  invariahly  enlarp*<l ;  typical  bone 
ehanp*s  were  present  in  ll.'*.  hut  in  many  ca<4"i  the  Umes  were  normal. 
More  recent  studi(*s  of  the  lioness  have  shnwn  them  to  Ih*  involvisl  in  a 
much  larp*r  pn»[N»rtion  of  casi>>  than  is  gi\«'n  hy  thesi'  writers.     Mervb, 
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from  an  examinatimi  of  *J2  t^yphilitic  fetuses,  states  that 
ufHjii  the  Mn  was  fnuii<l  cjirlier  tlian  the  eighth  month. 

Symptom 8  «re  present  at  l>irth  in  only  a  small  number  c 
such  there  is  usually  a  very  severe  degree  of  infection,  and 
do  not  often  live  more  than  a  few  days.  Upon  the  skin  tl 
seen  an  erupt  ton  of  pustules,  papules,  or  hullae.  The  Inill^ 
upon  the  soles  and  palms,  but  may  be  found  upon  other  pa^H 
The  nanie  **syphilitir'  pemphigus"  is  often  given  to  this  eoil^ 
bullae  are  at  first  small,  then  may  coalesce  and  form  larg 
inches  or  more  in  diameter.  They  contain  a  turbid  serum  wl 
times  tinged  witli  blood,  an<l  sometime,^  yellow  from  pus.  Pu 
present,  are  usually  seen  upon  the  face  or  scalp.  The  genera) 
of  these  infants  is  wretclied  in  the  extreme.  The  hotly  is  wasi 
wrinkled,  and  tenii>eratnre  subnormal.  The  spleen  is  usual 
and  often  the  liver  also.  Death  usually  occurs  from  in^ 
two  weeks.  H 

In  the  great  majority  of  cases  the  infant  appears  healt 
and  continues  so  for  a  vuriabic  time  before  the  manifestation 
acteristic  symptoms  of  syphilis.  As  a  rule,  the  more  inteni 
tion,  the  earlier  the  symptoms  make  their  appearance.  The  ei 
toms  are  gcjierally  seen  between  the  second  and  tlie  sixth 
three  months  pass  without  evidence  of  sj^ahilis^  the  probabili 
the  child  will  escape.  Miller  (Moscow)  gives  the  following 
Iho  time  of  beginning  of  npuptoms?  in  1,000  cases:  _ 

Syrai>toni8  appeared  during  the  first  week ™ 

"    semntiweek.. 13J 

•  «             «         *    third  wwk 24< 

•  •              «          a    r^j^jj.^1^  ^.^y^ ^  ij- 

•  ii             «         «    fifth  week... m 

•  «             «         «    gj^l^  ^^^\^^ 5^ 

•  «            «        «    seventh  week ,  ♦  S( 

•  «            «        «    eighth  week 31 

**  *'        afteT  the  eighth  week l-W 

Sometimes  the  constitutional  symptoms — wasting,  cafl 
are  noticed  before  the  local  ones,  bnt  ustmlly  this  is  not  tliel 
ally  the  first  symptom  is  the  coryza  or  "snuffles,"  which^ 
ordinary  cold  in  the  head,  except  that  it  persists.  It  is  often  i 
by  a  hoarse  cry,  indicating  that  the  larynx  participates  in  t 
inflammation.  Soon  the  eruption  makes  its  appearance,  beiJ 
first  seen  upon  the  hands,  feet,  and  face.  Fissures  and  mxti 
may  be  seen  npon  Ibu  li]>s,  ?diout  the  anus,  and  elsewhere.  Tl 
slight  fever,  from  ^f**^  to  101°  F.  There  may  also  be  obsom 
tenderness  and  swelling  about  the  shoulders,  elbows,  wrists 


TAH\    >^  J'HlLm 


lill 


due  to  epipnymtjt,  which  may  enusc  the  chihl  to  cry  (rmSvi^  ilUh|)l|il 
amount  of  hatidtiiig»  anil  i\u*  limb^  ni^iy  b^*  moved  mt  Itttlr  that  ptffilj^ui 
ia  suspected. 

In  a  acvcrc  vhpv,  ah  tin  >  I '^l  hjrnptoms  dr\rlop,  the  uifiUitV  j^i-ii- 
trnl  nutrition  8ufT**r«.  Hi*  1  i^^i-  ^tt*adily  in  wei^jht,  he  befome^  extremely 
ieinic»  and  whines  and  freta  alnioit  continually,  but  ('specially  at  night* 
Th«*  fi'ahiri*j*  linw  a  pitifult  drawn  expn^ou;  the  t^ce  h  wrinkled,  giv- 
ing the  infant  a  very  oid  appearance.  The  ffkin  ha«  a  peculiar  aalhiw 
color,  which  haa  been  well  di^Tibt^l  aa  cofi  au  tail,  llie  ayinptoati 
may  cHintintie  until  a  condition  of  extreme  inam^nuu  is  reached,  or 
death  may  occur  from  some  intercurrent  affwtion  nf  thf  lungs  or  diges- 
tive organs.  Wasting  ia, 
huwt'Vrr,  very  commtm  in 
infanta  that  are  premature 
iir  very  umall  at  birth.  Kvcii 
witht>ut  heri*<litary  ftyphilii* 
the  queMion  of  nutrition  i» 
then  a  ditTieult  one.  Indi- 
rectly by  causing  jirematur* 
ity«  the  ayphiliK  it*  n^Kponiti- 
hle.  It  iji  rennirkahle  to  m^ 
how  well  «*ome  children  with 
exti'n»iive  evidemt^n  of  ttypb- 
ilia  thrive,  proviili^il  tbry 
were  full-term  infantf  and 
are  liTeaKt  fed. 

Ill  the  milder  forma  ut 
infect ifin  the  «»vere  i^nali* 
tutiunal  ijymptomi*  d**iarrilie<l 
are  niit  m*€*ii,  although  tlie 

local  evtdiin4^<ii  tjf  iliiMMe  ore  well  markeil.  The  iie^erity  of  the  symptonm 
18  alao  much  tncHlitted  by  trpatment,  especially  whim  Uitt*  ia  beguti 
early. 

Tbe  moat  important  loeal  ayniploma  are  this  i^orjn,  eruption^  OMraraa 
'    ^  '*:n  mouth  and  aatii^  nmciHia  patehea.  painful  tvi^llinga  at  II10  ei* 
of  the  long  booait  paendoparmlfaia,  and  onvi him. 

CoTfwa, — Ici  most  of  tha  gmm  Ihia  ta  the  flral  ayoiptom.    Begiimiiig 
Vlki9  M  ordinary  catarrh,  H  ii  diatttvulahed  by  ita  aef  erity  and  ita  per- 
aialiisce.    There  ia  a  copioita  dtadtargv  of  moeiia  and  aerum^  ntu^ti  tingnl 
with  blood*    Tbielc  emala  fonn*  which  produce  tlie  oiual  symploina  of 
aalobalfvclioo;  thrr        — *  *^     ''  -      z ;  the  bfant  brvatfaca 

tbe  moQtU,  ai  .e  month  ia  dry,  eaua- 

ing  great  discomfort.     If  uutrealt*d«  the  proc^em^  wbk4i  al  fiiat  iovolvw 


Fwj.  liit.— KANi.v  Km-ruMtii  uw  lluMJirrAiif  s^jwrn- 
turn,     lalaat  tvn  aioatln  nid. 


*;/f#-ar»  a.*  If  :t  r.A<5  r^i^r.  plr.r.^^^  'j  a  r.«:r  of  f'>T«:tr« — L  < 
thj»  i«t  ar.  ':arir  •yrnptom  of  -f/mr;  •i:azn<«siic  imponAZkec. 
o'rbrov*  Ut^i'if:tA\j  fall  out  eompletelj.  Thi*  srnqKc^ 
\fT*r^^X  in  ••err  early  iiAzxifij, 

pH^Mdoj/amlytu, — ^Thi5  i*  due  to  acme  epiphjsitisw  j 
the  fir.iit  i'ynijnf/m  of  hhTfAitarj  ejphilii  to  attract  atttnti 
ally  uftUfiA  when  the  infant  ]«  a  few  we^ks  old.  that  oi 
trernitie^  jj?  not  mrived^  and  that  the  parts  are  tender 
The  limb  Ik?*  prrrfer-tly  motionlcM?,  and  any  anempt  at 
ment  c^witt:^.  evident  pain.  A  historj-  will  usually  be  obi 
\iAfi  of  ]tf>v>(tT  did  not  exii*t  at  birth  but  developed  gahseq 
arrn  \h  afTr^rtf^fl  it  is  ver}'  frequently  held  in  marked  inwazi 
the  palrn  K^/kin^^  outwards,  re^^mbling  the  position  in  Erb' 
is  U'.U(\(tTUf'>M.  on  prejjfture,  and  soon  swelling  is  seen,  bo 
marked  at  the  epiphv-s^-al  line.  Tf  the  bone  affected  is  su; 
a  ted,  »fj  the  lower  epiphy.sJH  of  the  humerus,  radius,  or  til 
very  appHr^nt,  while  it  may  lie  scarcely  perceptible  at  the  i 
of  the  hunieruH.  The  swelling  is  usually  cylindrical  an 
degree,  U-ing  limited  to  the  extremity  of  the  bone.  Sef 
epi[ihyHiK  may  take  place,  m  that  crepitation  is  obtained 
limb.  With  this  there  is  sometimes  suppuration  due  to 
f<?ction.  The  X-ray  shows  in  many  instances  an  increase 
of  the  epiphyseal  line  which  may  be  very  irregular.     (Fi| 

In  the  milder  cases,  or  those  which  have  been  subji 
treatment,  lK>th  the  swelling  and  the  tenderness  subside  r 
suppuration ;  and  even  though  the  epiphysis  has  separated 
it  HpH^dily  unites.  When  pseudoparalysis  has  been  the  c 
vf-rv   nitM(l    inifirovr'nicnt   rK-ciirs  nndor  treatmpnt.  and  x\ 


IfKRKmiAftY  Hvniius 


ins 


lIunitiDIl  t>f  the  CTiM'l  >*'*>   ts  frmti  fliri'i'  fit  riiOif   wih-Lm  :  li-^jc-*  if  fiilt\t*  tri*ai* 

iiirnt  i«  liwpKiyiHl 

A  papnlnr  i^rufKiuu  ib  rarely  m^'u  hImik^  UmI  a^  u^uhIIv  a^HHiakHl 
with  tlii'  niiiniUr  vnriety,  Tht*  fiwpultai  are  of  n  browuish  itjlor  in>*l 
are  hard.    They  are  seen  mot^t  frequently  upon  the  palm«  anil  m\e%. 

A  M\\mmnus  enipiion  U  fre<piently  H'^m  u(»iin  the  pnlmii  and  m}\cik^  but 
not  oftiin  ebewliere.  In  a  few  ram.*fi  thui  scalini*^  fonna  the  mnt^t  dia- 
tinettve  feature*  of  Uie  cutauenu*  Imon  (mx  Fig.  183), 

FijtJturi's  and  Mucous  I'alchett, — These  are  amoni?  the  mont  dia;i^io«tie 
features  of  early  hureilitury  «yphilii*,  Fi«Hurtja  an*  njoKt  fre*piently  iM*n 
on  ilie  lijis  and  about  tlie  anua,  but  they  may  occur  about  the  not^tnU  and 
occasionally  el»i*tihere.  The  fiiwurc«  of  the  lijm  are  rvally  linear  uleern, 
and  Hfi'  <ii8tui^ui>4hi*d  by  thi^ir  ]>f*r»tijitencit  in  »pite  of  local  tn^atmeiit* 


Infant  cicbt  mumthm  old* 


I 


i  lit y  .IP'  in<titv[Mi.  «iop,  painful*  and  bloed  easily.  After  heal 
tliew  fi^^nnii  may  Irate  nuuiy  riratrireM  radiatin;;  from  the  nui 
the*  eiintraKJiiu  of  whieh  prndoocA  the  Bo-mlletl  "puree^thng^  tiefimntljr. 

M  '*  v>  <  may  cktt»lo|i  tmm  fiaaurta,  hut  mon?  frn|ti«iit]y  'mm 

|iapul  iiituated  in  reyfama  wtterv  they  are  expoaed  to  oooalut? 

nMM^itn*  and  frMiino*  Thi7  affv  ^ftwj  etitiimon  upon  tlk^  iniictirotan«nia 
Kurfait**  and      *  r  this  akin  b  capeeially  thin.     They  aiv  vatmi  apt 

to  lie  aei'n  al^  ;^«  anus,  aeroltiiii»  and  vuha,  but  tik<r  tiiay  alao  W 

found  Miind  the  oara,  betvmfti  the  tocat  iti  tl>e  folda  of  the  frroin,  aadllae, 
f>r  '  '  '  T^  V  ^«ry  fmoi  an  eighth  to  half  Mn  iiieh  in  diameter,  are 
vv  ,ad  ire  rai#ed  rather  than  r\4 abated. 

t  teer»  gnay  t>o  primnit  upon  any  of  the  nnicotta  membramia,  fra- 
il •       '       ar«  aeldnfi  ayiitnietrk«]» 

cii  fp* 

fitm&rrkmff€M. — They  are  ^oerally  naaDtHated  with  th4*  le»io«n*  of  tba 
,  aapocially  of  t!i  In  young  infanta  with 
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infection,  bleeding  may  occur  from  the  bullous  eruption  upon  the  skin, 
or  from  the  fissures  at  any  of  the  orifices,  particularly  the  mouth  and 
anus.  Fischl  has  reported  seven  cases  of  multiple  hemorrhages  in  the 
newly  bom,  associated  with  other  symptoms  of  congenital  syphilid 
Mracek  noted  hemorrhages  in  thirty-three  per  cent  of  160  autopsies  on 
syphilitic  still-born  infants  or  those  dying  soon  after  birth.  Examination 
of  the  blood-vessels  in  some  of  these  cases  showed  infiltration  of  their 
walls  and  narrowing  of  their  lumen.  The  vascular  changes  were  thought 
to  be  the  cause  of  the  bleeding. 

Nails. — The  nails  present  several  peculiarities  in  syphilitic  infants. 
There  may  be  a  disease  of  the  matrix  resulting  in  suppuration  and  ex- 
foliation of  the  nail ;  frequently  the  dorsum  is  much  arched,  and  the  nail 
appears  as  if  it  had  been  pinched  by  a  pair  of  forceps — i.  e.,  claw-shaped; 
this  is  an  early  symptom  of  some  diagnostic  importance.  The  hair  and 
eyebrows  frequently  fall  out  completely.  This  symptom  is  not  nsoallj 
present  in  very  early  infancy. 

Pseudoparalysis. — This  is  due  to  acute  epiphysitis,  and  it  may  be 
the  first  symptom  of  hereditary  syphilis  to  attract  attention.  It  is  usu- 
ally noticed  when  the  infant  is  a  few  weeks  old,  that  one  or  more  ex- 
tremities is  not  moved,  and  that  the  parts  are  tender  when  handled. 
The  limb  lies  perfectly  motionless,  and  any  attempt  at  passive  move- 
ment causes  evident  pain.  A  history  will  usually  be  obtained  that  the 
loss  of  power  did  not  exist  at  birth  but  developed  subsequently.  If  the 
arm  is  affected  it  is  very  frequently  held  in  marked  inward  rotation  with 
the  palm  looking  outwards,  resembling  the  position  in  Erb's  palsy.  There 
is  tenderness  on  pressure,  and  soon  swelling  is  seen,  both  being  most 
marked  at  the  epiphyseal  line.  If  the  bone  affected  is  superficially  situ- 
ated, as  the  lower  epiphysis  of  the  humerus,  radius,  or  tibia,  swelling  is 
very  apparent,  while  it  may  ho  scarcely  perceptible  at  the  upper  epiphysis 
of  the  humerus.  The  swelling  is  usually  cylindrical  and  moderate  in 
degree,  being  limited  to  the  extremity  of  the  bone.  Separation  of  the 
epiphysis  may  take  place,  so  that  crepitation  is  obtained  by  moving  the 
limb.  With  this  there  is  sometimes  suppuration  due  to  secondary  in- 
fection. The  X-ray  shows  in  many  instances  an  increase  in  the  width 
of  the  epiphyseal  line  which  may  be  very  irregular.     (Fig.  185.) 

In  the  milder  cases,  or  those  which  have  been  subjected  to  active 
treatment,  both  the  swelling  and  the  tenderness  subside  rapidly  without 
suppuration ;  and  even  though  the  epiphysis  has  separated  from  the  shaft 
it  speedily  unites.  When  pseudoparalysis  has  been  the  chief  symptom, 
very  rapid  improvement  occurs  under  treatment,  and  usually  there  is 
complete  recovery  of  function  in  two  or  three  weeks.  If  secondary  in- 
fection takes  place  the  condition  is  usually  fatal. 

Syphilitic  Osteoperiostitis. — This  is  usually  found  in  infancy  only 
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in? 


riBccrii,  tlt«  okin  or  muofiutt  membranes,  the  breaking  doim  of  which  rmy 
ktd  to  uleeratioiip  and,  finailv.  «ynipt(iiii#  of  di«eiiiie  of  the  neriotu  8y9* 
trra. 

Teeth. — Thi»re  are  no  in*  nlMritien  in  the  &t$t  teeth  of  ijrplulilie  chil* 


^^^^m    kurvr  vnit  al  %km  twliiu  Uf ;  ui  tar  rutui  hiuid. 

[: 


Fr 


lli^  in  rtther  mora  likirljr 


dren  except  their  proneneii  to  iMirly  drumy. 
to  appt-ar  early  than  late. 

The  character iiitic  ti^*th  of  i^yphtlit  «n$  tho«e  of  the  Mcond  eet  In 
ting  the  diagnostic  value  of  thaae  cbaitges,  only  the  apper  ccntrmt 
iocitora  are  to  W  relied  upim ;  the#e  are  the  te*t  treth.  Althoaxh  ctiangtee 
are  frequently  seea  in  other  teeth,  tliey  ar* 
not  always  diagnostic.  T^^ieal  syphilitic 
teeth,  acrordinp  tt>  IIutchitiMJn,  hare  each  a 
single  notch  in  the  center  of  the  e«)ge  (Fig. 
It^l)*  The  notch  is  luiually  »luil)ov  tod  more 
or  Ipa  ciescentic  in  fhape.  The  enamel  U 
gmfilly  deficient  in  the  rentfv  of  tbt  Orttdl, 

and  the  tooth  here  in  apt  to  be  dimdond.  The  tfleth  ill  otiier  ciiee  sft 
vmriouidy  dwarfetl  and  deformed  (Fif*  11>f>,  They  often  taper  neffn- 
larly  from  the  Iwite  to  the  edgt^  gtttng  riae  to  the  tenn  **»cTew-driTer 
tet^lh.**  The  teeth  ofti^  are  not  no  flat  §s  the  normal  tnciaon,  but  oflrti 
fonnded  aiwl  i>eg'Uke.    They  ate  ntil  properly  plared*  bat  incline  either 
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toward  or  away  from  each  otlier*     They  are  seldom 
touch  the  adJHCOut  teeth  on  both  sides, 

Althoiigli  HiitehinjJou's  teeth  may  generally  be  takJ 
evidence  of  syphilis,  they  are  not  invariably  so,  as  Keyes  l 
shown.  It  is  to  be  remembered  in  this  connection  that 
changes  in  the  teeth  is  of  no  importance  whatever 
g}^hilis  is  not  present  Hutchinson  states  that  they  are  ' 
than  half  the  cases. 

Bones. — The  form  of  disease  which  is  usually  seen  at  j 
ogteoperiostitis,  affecting  principally  the  shaft  of  the  loi 
cranium-    Chronic  osteoperiostitis  is  more  frequent  aftei 
and  most  of  the  cas€*s  omir  between  the  fifth  and  fourteeal 

most  common  seat  of  dU 
and    next    to    this    th 
forearm  an<l  the  craui 
ing  is  the  frequency  wi 
ferent  bones  were  affect^ 
cases  reported  by  Fou 
cases,  ulna  in  22,  radi 
in  W,  hunierus  in  I'l,  al 
The  pToi-esg  may  result  ejj 
or  a  locah'zed  hyperplai 
neeroFis, 

The  typical -changes 


I 

aV 


Fio.  192. — Syphilitic  Teeth.  Boy 
eight  years  old ;  und«»r  obwrva- 
tion  BcverttI  years  with  various 
syphilitic  manifeetations^ 


tibia.  The  shaft  of  the  h 
jially  or  Rilcly  affected.  1 
produced  a  very  characterig 
consisting  of  a  forward  cu 
terior  border  of  the  tibia,  which  has  l>een  compared  to 
(Figs.  193j  IIH).  In  f*ome  cases  the  bone  is  bent  in  war* 
third,  resembling  somewhat  a  rachitic  curvature.  Sometir 
shaft  of  tlie  bone  is  affeetetl,  and  it  may  be  greatly  cnlarg 
times  the  swelling  is  chicily  near  the  epiphysis,  where  Ig 
form  of  sufficient  size  to  interfere  with  the  functions  ol 
stead  of  iifTerting  the  bone  uniformly*  the  disease  often 
tain  parts,  leadijig  to  the  formation  of  large  nodes  which  a^ 
to  be  followed  by  necrosis  than  are  the  other  lesions.  In 
cases  the  process  is  purely  a  hyj^erpbtfitie  one»  leaving  the 
nently  enlarged  and  the  lirah  often  lengthened.  Less 
occur  gummatous  deposits  in  or  beneath  the  pexioste 
soften »  .'iuppurate.  nnd  lead  to  superficial  necrosis,  with' 
of  sinuses  that  remain  open  until  the  sequestrum  is  exfoli 
litic  deposits  sometimes  take  place  in  the  interior  of  the  bo 
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oetar  the  articular  ends  (Fig.  194);  IheM  may  mtietk  Ajsd  \m^k  duim 
with  flb«cf*Km*f«,  ^inu§<f«,  «»tr.,  ff^ry  much  after  the  manoer  of  i  tiibercu* 
louit  ifjfliiniDiatioD. 

The  hmtms  of  the  other  hmg  bMie*  are  «t-i^- *>'^  ♦»  --lo  jib  of 
the  tibia.    They  are  nearly  always  ^'mmetrieal  a  .    Tlie 

courne  of  ityphititie  onteupirriiwtitia  iii  Tery  chrome,  and  itmie  permanent 
deformity  i«  the  rule,  ttali^as  rases  mme  very  rarlr  undrr  tr^atmeDt, 

When  afTci'ting  the  boiicji  nf  the  c  ranium  the  dim'aiii'  lumiUy  take^  the 
form  of  a  gnmmatouii  perio^titid^  which  leads  to  the  format iun  of  large 


oodtt.  Thmt  may  n^main  aa  pcnnanait  dafiarmitiai.  «ir  tbi?  may  hifitk 
down  and  aopparate,  witJi  Decmaia  of  i^ne  or  both  tahlea  of  the  aktilL 
lliii  may  bt  foflowed  by  inftammatioii  at  the  dura,  the  pta,  and  ettn  of 
fha  braiji  Huelf. 

When  tlie  koir  booaa  am  albelpfl«  the  frmploma  art  pahi^  t«iidenieaa» 
and  d«f<mnity.  Tbeaa  tvma  oo  very  fradoany.  and  oftim  the  dafbmity 
ia  ootioid  before  either  pain  or  tendemeaa  ia  ivlffleietitly  marked  to  attract 
attoitioii.  The  pain  ti  rei^larly  wtir$9  at  night,  and  often  ft^tt  only  at 
that  tfane;  it  may  he  miM  and  oecaiioiiaK  or  fci  tevere  aa  nrtttaUy  to 
it  ahep.    IVta  ia  tendamam  oa  piiaiitftt  otvr  the  bimaa  affected. 


FlO.  rj4. — ^Viini.llh      *  i-l  t    .J  LIIIO.HTIT1S    OF    THE    LePT    TiBtA,      Si 

ebown  iu  hig.  1113;    patieDt  8  ycara  old.     The  riisbt  tihi 

When  the  craTiiimi  is  affected,  there  are  seen  irreg 
cially  upon  the  froiital  and  parietal  bones.     They  are 
indies  in  diameter,  and  projeet  from  one-eighth  to  one- 
above  the  general  outline  of  the  skiilL    There  may  he 
softeniniT,  fiunnuration.  and  nec^rnsis.  a&iiu 
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in  rickets  arc  always  largo,  snitxith,  and  regular  in  poRition,  and  belong 
to  infancy. 

Syphilitic  disease  of  the  lung  bones  is  recognized  by  the  nociurual 
pain,  the  tenderness  and  pi>culiar  deformity,  and  by  tlie  ai^MMMation  of 
other  late  manifestations  of  syphilis — i.  c.,  the  ]KH'uliar  notched  teeth, 
the  interstitial  keratitis,  the  eiilargiMl  epilnM^hh^ar  ghmds,  etc.  Tiil^er- 
culous  disease  generally  affcHts  the  articular  ends  of  the  bones;  syphilis 
nearly  always  the  shaft.  The  diffuse  hy]N*rplasia  of  the  tibia  and  the 
saber-like  deformity  of  its  anterior  Inmler  are  rarely,  if  ever,  due  to  any 
other  cause  tlian  syphilis.  The  deformities  of  the  long  lM)nes  have  in 
some  cases  a  certain  rew»mblan(v  to  tliose  <lue  to  rickets,  but  the  two  con- 
ditions can  hardly  be  confused  if  a  careful  examination  is  made. 

Arthritis. — This  may  occur  in  a  suliacute  or  even  acnite  form.  It  is 
most  common  in  the  knee,  though  any  of  the  large  joints  may  l)e  in- 
volved. The  lesion  is  chiefly  synovial.  The  oiisi't  may  Ik*  sudden  with 
pain  and  markcnl  tenderness.  KfTusion  into  the  joint  cn-iurs  and  there  is 
local  heat  and  often  a  rise  in  temjH*rature  to  101°  F.  or  more.  The 
pnM'Oss  usually  remains  limited  to  one  joint  and  roj^ists  obstinately  all 
metJHHls  of  treatment  e\<rpt  antisyphilitic*  trcatmcMit,  to  which  it  readily 
yields. 

Lymph  Nodes, — They  are  h»ss  fn*quently  affected  than  in  adults.  In 
most  cases  there  may  Ih»  found  a  mcMleratc»  dcgnv  of  enlargcmcMit  of  the 
postcrrvieal  and  epitrochU»ar  glands,  swelling  c»f  the  latter  having  con- 
siderable diagnostic  value*.  I'nder  nc»rmal  conditions  these  can  seanvly 
be  felt ;  but  in  syphilitic  (*hildren  they  may  U»  as  large  as  a  |>ea  or  a 
small  lM*an ;  sonu*tinH*s  two  or  thriH.*  of  them  can  U*  distingui>luMl.  IV>- 
vidtnl  no  IcM^al  cause*  for  the  swc*lling  exists,  tlu*y  shouM  alwavs  create 
a  suspicion  of  syphilis.  The  ]M)stct*rvic*al  glands  are  fn*quc»ntly  affc*ctc»d, 
but  are  not  so  diagnostic.  The  dc»gri*<*  of  c^nlargenient  is  ran»ly  gn*at. 
Occasic»nally  there  are  s*vn  in  the  mnk  large  mass4>s  c»f  swollen  lymph 
glands  which  rt*st»mbk»  tulK*rcu1ous  swellings.  Tlu»y  are,  liowc»vc*r,  very 
rare. 

Speciai  Srtise:f, — The  most  fn*quent  affection  of  the*  c*y«»  in  late  syph- 
ilis is  intc*rstitial  keratitis,  the  clo«^»  ct»nnc»ction  of  whit  h  with  her»»«litary 
syphilis  was  first  ]M»intetl  cMit  l»y  llutrhiii<4in.  It  is  often  found  asso- 
ciated with  the  typical  notchc*<l  tt»eth.  The  diaLnio>tic  value  of  keratitis 
in  syphilis  is  denicnl  by  Fournier.  who  statics  that,  uhile  often  syphilitic, 
it  is  not  infn»quc»ntly  due  sim|»1y  to  malnutritiiui.  We  cannf>t  sul»s<  riln* 
to  this  statc*ni4*nt.  In  our  e\|HTienc<*  it  is  nlnront  nlways  due  to  syphilis. 
Both  ey«»s  an*  usually  aff«*c  ted.  and  in  all  dcirn-^'^  <»f  S4»\c»rity,  from  a  slight 
haziness  c»f  the  (x)rnea  to  c^omplete  opacity.  However,  with  an  early  diag- 
nosis and  preempt  trt*atment,  a  marked  dcgnv  of  improvement  may  be 
expected  in  most  cases. 
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Chronic  otitis  may  be  a  result  of  the  acute  proc*ea 
mfancy.  There  is  nothing  peculiar  about  the  infldmi 
cases.  A  form  of  deafness  occurs  in  older  children,  whirl 
states  ig  almost  invariably  due  to  gyphili.s.  Its  on^et  ii*  i 
without  pain.  Tlie  loss  of  hearing  is  apt  to  lie  permaiu 
occurs  early  in  cliildliood  it  is  a  cause  of  tlcaf-nnitism.       U 

Skin, — ^The  most  imfxirtant  of  the  later  nianifestatflf 
consists  in  tlie  formation  of  subcutaneous  gummata.  In  ti 
tiiey  are  indurated,  elastic,  of  a  grayish  color,  with  red  boi 
treatment  they  disappear  quite  rapidly  by  ahs<^>rption  ;  butj 
they  break  down,  leaving  large  deep  ulcers.  Tliese  uleera 
acteristic  in  appearance,  but  may  be  cnnfounded  with  the 
culosifi.  The  syphilitic  ulcer  has  rounded,  thickened,  in^ 
and  a  base  which  is  depressed  and  has  the  appearance 
out.  It  is  sometimes  cnvered  by  hard  crusts  and  is  snrrorf 
areola.  It  leaves  a  smooth  white  scar.  The  most  freM 
is  upon  the  face  ami  upper  part  of  the  legs  or  tbighdj 
ulcers  have  usually  soft,  flat  edges,  and  do  not  extend  so 
are  more  irregular  in  outline;  the  cicatrix  left  is  of  a  p 
width  becomes  red  and  slowly  fades;  and  tubercle  bacilli  ^ 

Nose  and  Palate. — Disease  of  these  parts  generalljaj 
breaking  down  of  gummatous  deposits  in  the  mucous  hot 
nose  may  in  consequence  be  the  seat  of  a  protraited  fo 
(ozena)*  The  disease  may  take  on  a  destructive  form  of  ifl 
is  at  times  phagedenic,  and  may  cause  rapid  destruction  ^R 
tilages  and  bones,  perforation  of  the  septum,  ajid  occasional 
of  the  nasal  fossae.  There  may  be  necrosis  of  the  turbinal 
vomer,  or  tlie  ethmoid.  In  t!ie  most  severe  forms  the  nogc  i 
destroyed  in  t!ic  course  of  a  few  weeks.  There  may  be  at  I 
deep  ulceration  of  the  soft  palate,  leading  to  perforatic 
person  this  is  almost  invariably  due  to  syphilis.  In 
these  ulcerations  uf  the  nuse  and  palate  resemble  lupul 
tinguished  by  the  rapidity  of  their  progress,  syphilis  of 
nuich  damage  in  weeks  as  is  done  by  lupus  in  years. 

Other  Sifmpioms. — Syphilitic  disease  of  the  larynx  ai 
rare  in  childhood.  The  former  may  give  rise  to  hoarseM 
and  occasionally  to  stenosis;  tlie  latter  to  a  chronic  eougl^ 
attacks.  There  arc  no  characteristic  symptf*ra8  belongin 
of  the  lungs.  ■ 

The  only  vistx'ral  changes  which  aid  much  in  diagnolB 
the  liver  and  spleen.  The  liver  is  often  enlarged,  soinetiniej 
dc^gree,  and  occasionally  there  ia  ascites^  but  very  seldom  j\ 

Enlargement  of  the  s[>lcen  is  a  very  frequent  symptom- 
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a1ni08t  cimHtant  during  active  syphilitic  dittease.  It  ih  oc^caHionally  ho 
8W<dlen  as  to  form  an  alMloiuiiuiI  tumor  of  (fmtfiderahlc  size.  In  one  case 
under  our  olM«t»rvation,  in  a  boy  three  years  ohl,  the  spleen  extended  five 
inches  below  the  free  ))order  of  the  ribs,  quite  to  the  crest  of  the  ileum. 
It  was  associated  with  moderate  enlargement  of  the  liver,  as  is  usually 
the  case. 

In  addition  to  the  local  symptoms  of  late  hereditary  syphilis  enu- 
merated, there  are  others  of  a  general  character  which  arc  quite  as  im- 
portant The  Iiody  is  usually  undersized;  the  constitution  is  deli(*atc, 
and  shows  but  little  resistance  to  all  forms  of  disease;  puberty  is  fre- 
quently dclaye<l,  and  the  development  of  the  breasts  and  the  genital 
organs  often  im|)erfect;  anemia  is  usually  present,  and  the  skin  has  a 
sallow  a|)|)earance.  Mentally,  many  of  these  children  are  somewhat  de- 
ficient 

Syphilis  of  the  Xen*otis  System. — This  may  show  itself  in  a  great 
variety  of  ways.  There  may  be  a  combination  of  symptoms  giving  rise  to 
a  more  or  less  distinct  clinical  picture,  indicating  diffuse  involvement 
of  one  or  more  parts  of  the  brain  or  cord,  or  the  lesion  may  apparently 
be  limited  to  a  strikingly  small  area. 

Paralysis  of  single  nerves,  particularly  the  cranial  nerves,  is  not  un- 
common. There  may  be  only  failure  of  one  or  both  pupils  to  react  to 
light,  or  there  may  be  strabismus.  Sud<len  deafness  may  occur.  There 
may  be  a  gradually  developing  optic  atn>phy. 

Mention  has  been  made  of  syphilis  as  a  cause  of  hydroi'ephalus.  In 
our  experience  the  association  between  the  two  diseases  is  unusual,  but 
many  clinicians  with  large  expiTience  emphasize  the  fact  that  hydn>- 
cephalus  may  often  l>e  due  to  syphilis.  Kpilei)sy,  also,  nmy  de|>end, 
but  in  our  exiK-rienit*  very  infretpiently,  upon  syphilis.  Statistics  vary 
much  as  to  the  role  of  syphilis  in  pro<Iucing  fei>bleminde<lness.  Studies 
upon  inmates  in  institutions  for  the  feeblemindcMl  in  this  country  have 
shown  that  not  more  than  two  or  thn»e  {wr  veui  have  clear  clinical  evi- 
dences of  syphilis,  while  not  more  than  ten  jkt  cent  without  physical 
symptoms  of  the  discMise  give  a  positive  Wassermann  reaction.  This,  of 
course,  does  not  indicate  that  syphilis  is  '::  the  ten  {kt  cvnt  the  cause  of 
the  feebleminde<lness.  The  asj^^K-iation  of  the  two  <*«>nditions  may  be 
merely  airidental.  It  is  probable  that  the  part  of  syphilis  in  the  pnNluc- 
tion  of  mental  deficiency  has  Uvn  exaggerati*<l.  lA*!iions  of  the  cord  du<* 
to  syphilis  are  distinctly  untnnnmon. 

Juvenile  paresis  is  (NM-asionally  seen,  but  it  is  ran*  liefore  the  fifth 
year.  There  is  no  doubt  of  its  deiM»nden<i*  n|»on  henMlitary  syphilis.  The 
sym|>tom8  usually  apjH^ar  shortly  U'fore  or  alMiut  tlie  time  of  puU^rty. 
They  are  quite  characteristit*.  \  chiM  tliat  lias  dcvclo|)«M]  in  a  pra<'tically 
normal  way  gradually  U^gins  to  I(»se  his  ability  t(»  do  certain  things. 
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There  is  loss  of  memory  and  a  difficulty  in  speech,  which  eonsigts  in 
dropping  a  syllable  or  a  whole  word.  If  he  lias  been  able  to  write,  the 
capacity  to  do  this  is  gradually  lost.  Eventually  speecrh  is  impossible  and 
the  intelligence  is  reduced  to  a  minimum.  Walking  becomes  difficult 
and  later  almost  impossible.  The  child  loses  all  sense  of  cleanliness  and 
remains  in  a  demented  condition  often  for  years  until  death  occurs  from 
inanition,  bed-sores  or  from  intercurrent  disease.  There  is  usually  lus 
of  reaction  of  the  pupils  to  light,  irregularity  of  the  pupils,  and  often 
some  degree  of  optic  atrophy.  The  cerebrospinal  fluid  contains  an  exct«5 
of  cells  and  globulin  and  gives  a  strongly  positive  Wassermann  reaction. 
The  course  is  slowly  but  progressively  downwards. 

It  is  at  times  difficult  to  differentiate  from  juvenile  paresis  a  form 
of  cerebral  syphilis,  which  in  our  experience  is  more  common  than  the 
paretic  form.  The  history  often  gives  valuable  aid,  showing  that  the 
child  has  ever  appeared  entirely  normal.  There  has  usually  been,  almot^t 
from  the  beginning,  some,  often  a  marked,  degree  of  mental  impairment 
and  speech  has  been  slowly  and  imperfectly  acquired.  The  children  are 
oftentimes  restless  and  disobedient.  They  may  have  screaming  attacks. 
The  reflexes  may  be  exaggerated  or  absent.  Attacks  of  headache  and 
vertigo  with  vomiting  are  not  uncommon.  There  may  be  unequal  pupils 
or  failure  to  react  to  light.  Some  degree  of  optic  atrophy  is  generally 
present.  Hemiplegic  attacks  may  occur  in  the  course  of  the  disease  or 
they  may  appear  as  the  first  evidence  of  cerebral  involvement.  These 
attacks  may  occur  first  on  one  side  and  then  on  the  other,  and  the 
paralysis  often  improves  to  a  marked  degree,  even  without  treatment. 
With  this  form  of  cerebral  sypliilis  there  is  not  the  same  tendency  to 
mental  and  physical  deterioration  as  with  paresis.  The  children  may 
live  many  years  in  about  the  same  mental  condition.  Sometimes  with 
treatment,  especially  if  it  is  begun  early,  considerable  improvement  oc- 
curs. The  cerebrospinal  fluid  shows  in  tliese  cases  also  an  excess  of  cells 
and  globulin  and  always  gives  a  strongly  positive  Wassermann  reaction. 
As  is  the  case  with  paresis,  it  is  exceedingly  difficult  to  diminish  the 
intensity  of  or  to  abolish  the  Wassermann  reaction  in  the  spinal  fluid  i»y 
antisyphilitic  treatment  of  any  kind,  no  matter  how  vigorously  given  or 
how  often  repeated. 

Tabes  may  be  found  in  childhood  as  the  result  of  hereditary  syphilis 
but  is  very  unconmion.  The  symptoms  are  similar  to  those  of  the  adull 
form  of  the  disease,  but  some  of  them  may  be  absent.  The  Argyll- 
Robertson  pupil  is  constant,  but  the  patellar  reflexes  may  not  be  lost 
and  Romberg's  symptom  may  not  be  marked.  Incontinence  of  urine  is 
frequent.  The  course  of  the  disease  is  exceedingly  slow.  It  may  last  for 
fifteen  or  twenty  years  or  even  more. 

Diagnosis. — The  diagnosis  of  early  syphilis  in  most  cases  is  not  diffi- 
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cult  The  ctiryza,  pruption»  labial  fiwun'f,  miuHMi«  pfltrlir>  ntumt  thi? 
aiuiM  mill  gfiiitaK  t'ularged  Jiple4*n,  ami  biler  tlu*  gfneral  lailiixui— all 
u»ite  to  form  a  picture  which  it  is  difllcult  to  misUko*  In  im^uUr 
caaes  thi»  diiigiioi»i«  in  vomj  just  in  pruiMirtioii  to  tlit*  nuinWr  of  the  fore* 
going  gjrniptom^  whii  h  aro  preHeiit,  S(>e<ial  eai^  should  lie  taken  not  to 
confound  the  moint  papulc«  of  simple  intrrtrigo  upon  tlie  buttoeka  or 
thigh«  with  thoiie  of  Kyphiliit,  Mu«'h  msMifttame  may  \m  ohtaihi*iU  t^\w^ 
cially  in  early  castas,  frt)m  the  diiicovery  of  the  spirot^hetae  in  thf  external 
leaiontf.  Thia  in  a  meani  of  diagnoftin  which  k  too  teldoni  €nipioyt*c1.  In 
a  teriea  of  31  caat^  nioi*tly  early  otien,  in  the  hospital  -  f  one  of 

na,  there  were  external  letiionjii  in  T2^  in  all  liut  one  of  Mtt?  ^pinn 

f  hetai'  were  denK>tii«tratetl.  The  <lark  field  it  uiarful  but  not  eisiientiaL 
Hiey  c-an  easily  U*  deuKMiMtnittHl  by  the  India  ink  niethoil*  The  Waaaer- 
niarin  n*aeti(»n  ha^  tiie  name  value  aa  in  adultn. 

In  late  ayphilia  tha  following  syntptonia  are  the  moat  rrliaUe  for 
*'  '  iMj^  of  the  tt*eth»  falling*  in  of  the  brid^  of  the  noae, 

I  iir)«,  d4*afni*)(9<  n»it  tru»'»"iihlo  t4*  ordinary  otitiit,  enlarge 

nient  of  the  spleen  and  epitroehlear  gianda»  ulceration  of  the  palate  or 
e,  the  »(al»er4ike  deformity  of  the  t>  1  ncMh***  njion  thr*  tibia  i»r 

rcranium.    There  are  ofti*n  fi*und  in  im  «  in^n  inderintte  iymptimn 

in  regard  to  which  a  suspicion  of  syphilis  extsta*  For  aaeh  eaaea  tlie 
Waisaemiaiin  test  is  of  very*  great  value. 

It  becomea  at  times  important  to  distinguiah  bennlitary  from  lo- 
quinnl  fyphilis.  Visceral  lesions  in  acquired  syfiliilia  are  not  isoaiiBOii 
and  balcmg  to  tlie  tntc  p«*ri(»d  of  the  di}«imiM';  in  the  h**reiHtary  fnrni  they 
aro  welUnigh  constant  and  occur  early,  often  bt»ing  pn*sent  at  birth* 
The  actite  epiphysitis,  fometimet  accompanied  by  pm*udo{iaraly8ta»  ml- 
i^m  if  ever  oet-urs  in  a«i|ti  «u  tiie  tereditjiry 

form*    Symptoms  due  to  u  :  ,  ^  .„         ^  lia*  misahapen  fin* 

giT*nail«,  are  tmm  only  in  hereditary  ayphilia.    The  early  symptoms  ref- 
ible  to  tlie  m  net  mil  meniliranen  and  muc^iciitanr^  rircA — mcyiA^ 

irM*nc*ftit,  henuirrhagt'^   labial   fijwurr*^  et*v — my  i ^  rislie  of  he- 

editary  syphilia,  have  no  plai>e  in  tlie  acquired  form,  while  ihm  singb* 
imary  lesion  aometim««  found  in  the  acqutiFil  form  doea  imiI  e^tat  in 
he  heriHlitjiry  dit*ease. 

The  value  of  Nogiacbi'i  eutaneons  ^uetin"  teat  haa  not  yet  been  Inally 
Dttled«    i'nn#idi*nible  exprrieni^e  ia  neeiletl  to  inter^iivt  reanlta, 

ProfBOsta,— Generally  itp<mking«  tht*  pn»gnn«tf»  iji  wone  in  inlanlile 
syphttiii  than  in  thai  of  adtilta.  In  infan«*y  it  is  moch  wofM  wbait  befell* 
^Itary  than  when  ai^uired,  for  the  reason  that  often  tlw  rhiM  wlio  i*  tli»» 
ibjeit  of  heretlitary  syphilis  ban  been  afTii^iHl  by  the  potion  from  Iht* 
trry  k*|^nninf  of  bts  existence^  and  Ibis  hm  modifled  bia  entire  de* 
TelopmenL 
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The  results  of  206  syphilitic  pregnancies  observed  hj  Julie 
were  as  follows:  abortion  occurred  in  36^  stiUbirihs  in  8,  an< 
dren  died  soon  after  birth,  making  a  total  mortality  of  55 
50  were  living-  and  syphilitic;  only  43  living  and  in  good 
worse  were  the  results  in  cases  observed  by  Le  Pileur:  of  15-^ 
in  pyplulitic  women,  there  were  120  abortions  or  stillbirths, ' 
died  Koori  ufter  birth,  and  only  8  survived.  The  statist icii  of  t] 
ling  Asylum  in  Moscow  for  ten  years  showed  that  of  2,03d 
fants  the  mortality  was  over  70  per  cent 

Snch  a  mortality  as  that  indicated  in  the  above  statistics ' 
in  institutions  where  little  or  no  previous  treatment  has  been 
In  priviite  practice  cerfainly  nothing  approaching  it  occurs. 

In  add  it  ion  to  those  who  die  early  as  the  result  of  syphilitic 
there  must  be  added  many  whose  constitutions  are  so  impaired  I 
lliat  they  fall  an  ea^^y  prey  in  infancy  to  pneumonia,  diarrhea 
forms  of  ariite  disease.  The  remote  effeots  of  syphilis  in  inf 
hard  to  estimate;  it  may  exert  an  injurious  influence  upon  M 
tion  in  childhuod  and  even  throughout  the  life  of  the  individul 

The  prognogia  in  an  individual  case  depends  upon  the  ag| 
the  symptoms  develop,  the  time  when  treatment  is  begun,  iid 
otigliness,  and  upon  the  fiurroundings  and  mode  of  nourishing 
child.  The  outlook  ie  better  the  longer  after  birth  the  first 
appear;  it  is  also  very  much  better  in  infants  who  are  nurse 
those  who  are  artificially  fed.  '^M 

As  compared  with  fsjphilis  of  the  adult,  relapses  are  lefli 
and  when  ihey  occur  early  they  are  nearly  always  the  result  of  i 
Ireatrnctit.  If  proper  treatment  is  carried  out,  these  severe  late 
are  not  common  ;  patients  are  usually  free  from  all  symptoms  u 
seven  years  old,  or  nntil  near  the  time  of  pul>erty — two  periods  " 
are  likely  to  develop.  We  must  con  elude  that  treatment  pe 
only  for  a  short  time  and  not  energetic  enough  to  influence  ii 
the  Was8ermoim  reaction  has^  nevertheless,  a  great  influence  ii 
ing  the  ftirthcr  ravages  of  the  disease.  We  have  observed  chih 
an  interval  of  several  years  that  had  been  treated  in  this  unsa 
way  and  could  find  tio  evidence  of  the  disease  but  a  positive  Wi 
reaction.  It  is  a  fact  also  that  most  of  the  patients  that  apply 
ment  for  late  hereditary  syphilis  have  never  received  any  treatl 

The  prognosis  is  better  in  the  later  children  of  syphilitic  pai 
in  the  earlier  ones,  provided  infection  has  preceded  the  birth 
children.     This  fact  illustrates  the  general  tendency  of   the 
pijison  to  diminish  in  virulence  as  time  passes,  even  without  t 
Tlie  following  instance  cittHl  by  Bertin  well  illustrates  this  poi 

In  tlie  first  pregnan<y,  tlie  mother  aborted  with  a  dead 
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sixth  month;  in  the  aeconcl,  nt  the  ieventh  mcmth;  iu  th«  third,  iit  eeveci 
and  a  hjilf  monthic;  iti  the  fotirth  the  child  was  horn  at  term«  and  livc>d 
ei|;hteen  days;  in  the  fifth  it  lived  aix  weeks;  in  the  tixtb  the  child  lived 
fimr  mnnthit.  without  treatment 

*I'ht'  pro^iifM^iK  of  Mphiltn  of  th<t  n(!r%ciu«  n)fftJ^m  ahauld  he  wnitidercd 
hy  itM'If.  Certain  of  the  manifentationa,  DUih  aa  localized  paralytit*ii,  may 
yield  pnim|itly  to  treatment.  It  in  al>w)  repirtt*d  that  many  caaea  of 
syphilitic  epilepf^y  ami  hydfoeeiihaltiti  have  lieeu  greatly  improvcil  or 
cured*  Gummatonif  leaioua  usually  disappear  promptly  with  appropriate 
treatment  as  in  aecpiired  syphilis.  But  the  li*i«ions  of  the  nervous  system 
arc  uaually  the  result  of  arterial  dist^ase  or  of  meninfptis  and  encephalitis* 
are  very  little  influenced  hy  trcatmfnt.  In  eamn*  of  dilTii>ic  involve* 
ient  of  the  brain  and  in  juvenile  paresin,  we  have  not  seen  lasting  benefit 
from  even  the  most  energetic  and  long-i^n tinned  treatment  with  Nilvaraan 
or  with  mon-ur}'  and  iodids. 

Prophylaxis, —  No  inftvted  person  should  be  allowed  to  marry  untiV 
at  leai«t  twu  years  ha^e  pai(»efl  afif*r  the  initial  mmu  tn^atmi-nt  U-ing  eon- 
tin  ued  meaniihilc;  nor  if  there  are  any  actiie  symptoms,  no  tiiattcr  how 
long  a  timt!  baa  dapt^d  aint^ti  ttife^tion,  ti«>r  if  the  Waastfrmanti  rrnctiou  ia 
]ioaitive. 

The  mother  should  be  treated  during  her  pregnancy:  (I)  If  abe  ia 
iyithilitjc,  whether  the  disease  waa  acquired  at  the  titsie  of  cxMicepiioti 
subsequently ;  (2)  if  tlie  father  ia  known  to  be  suffering  from  ayphilia, 
whetlier  the  mother  Ium  aymptoma  or  not;  (3)  if  thif  mnther  liaa  aver 
previously  shown  aigtia  of  sypliilis,  even  if  slie  tiaa  had  no  airttTe  sgrmptxnna 
for  a  considerable  period.  In  all  theae  romlitiona  if  efficient  tnatment  ia 
carrier!  on  throughout  pregmmcy  there  ia  a  strong  probahility,  but  in  no 
case  a  certaintyi  that  the  child  will  ei^ajie.  The  third  condition  nit*n* 
ttonc*«I  is  the  one  in  i»liirh  treatment  is  most  likely  to  be  nrgliH'tedt 
espei^ially  if  the  mt^her  has  prpvioualy  borne  a  child  who  waa  not 
syphilitic.     Syphili**,  howe^rr,  shoim  it    -'  ■  *  to  pcappcar  and 

bf!«eome  active  iluring  prrgnamy^  eirn  i  n  long  qalosccnt* 

as  the  following  case  died  by   Diday  ahowa; 

A  woman  who  had  lost  teteu  children  from  s}'philis  was  ptit  iiiirr 
treatment  during  the  eighth  pregnancy;  reauU — diild  bom  hi^alths,  anil 
continued  ao.  In  the  ninth  pregnancy  treatment  waa  contintied  witlt  a 
like  reault;  in  the  tenth  pregnancy,  no  trsatment,  child  sypbilttic,  dying 
when  aix  oiontha  old;  in  the  elctanth  pn^rnannr.  treatmeni  repeated. 
chiU]  healthy. 

Tbo  danger  of  infection  during  Utior  ia  slignt.  Aa  the  greatest 
danger  of  infodinif  m  cbOd  afti*r  birth  is  frcim  bia  pftrmta  or  a  wet-iiitiit« 

hill  tic  fiarenta  abotild  he  duly  warned  iif  the  ilanger  to  their  rhildreo, 
and  especially  aboold  be  enntaoited  ftfii&ai  kiaatng  then  or  sleeping  in 
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Uie  same  bed  with  them.  The  utmost  care  shoiild  be  esem 
Tent  a  healthy  child  from  being  infected  by  a  fi3rphilitic  niii 
should  never  be  accept t'd  without  a  thorough  physical  exai 
matter  how  clear  a  hi)^tory  may  be  giveiu  As  a  fiyphilitia 
hoiu^ehold  m«y  lie  the  means  of  infecting  otlier  children^  t|H 
tions  whoiild  be  taken  as  in  tlie  case  of  other  coutagiaiifi^ 
chief  danger  to  other  children  eomes  from  kissing  or  from 
spoons^  or  cups  which  have  been  infected;  as  the 
chiefly  dangerous  on  account  of  the  lesions  in  the  mouthJ 
frequently  occurs  because  of  ignorance  regarding  the  nail 
ease.  It  ia  possible  for  a  syphilitic  child  to  nurse  a 
without  coninmnicating  t^yphtlis,  if  the  child's  raouth  con 
and  the  nipple  not  allowed  to  become  fissured;  but  it  is^ 
which  should  never  be  tried. 

Treatment. — This  should  always  be  begun  as  soon  as 
tive  svnipttinis  of  syphilid  appear.  In  certain  cireurastanc 
advisable  not  to  wait  for  symptomg;  ajs,  for  example^  when 
lirtve  recently  ^iifTcnxl  from  active  symptoms,  when  prcT; 
have  died  smin  after  birth,  or  when,  with  marked  symptoiu 
ents,  the  child  exhibits  the  cachexia  of  syphilis,  but  no 
gymptoms.  Such  anticipatory  treatment  need  not  be  coq^ 
negative  Wasscrmaun  reaction  is  obtained.  It  should  H 
however,  that  even  a  syphilitic  infant  may  give  a  negative 
reaction  for  the  first  two  or  three  weeks  of  life. 

Tiic  indirect  treatment,  designed  to  reach  the  ch 
mother's  milk^  has  fallen  into  deserved  disuse,  as  it 
and  alto^^ether  iiiisatipfactory. 

Tlie  two  tjnigs  most  useful  in  treatment  are  mercn 
Mercury  is  as  much  a  specific  for  hereditary  as  for  acqu 
There  are  many  ways  of  introducing  it  into  the  system-^ 
by  mouth,  by  fumigations,  baths,  or  hypodermically.  In  « 
unction  is  the  noanncr  to  be  preferred  with  children.  ^lerci: 
in  doses  of  from  ten  to  twenty  grains,  depending  upon  tl 
child,  diluted  with  an  eqiml  amoimt  of  vaseline  may  be 
abdomen,  axillae,  or  the  inner  surface  of  the  thighs.  It 
change  the  place  of  inunction  from  time  to  time  and  if 
extremely  rare  that  erythema  is  produced.  It  may  ad 
plac*ed^  with  small  infants,  upon  the  inner  surface  of  an  abdc 
If  for  any  reason  inunctions  are  object ionalile,  as  they  mai 
family  are  to  l>e  kept  in  ignorance^  either  the  gray  powder 
may  be  given  by  mouth.  The  usual  dose  of  the  gray 
three  times  a  day,  and  that  of  the  bichlorid,  gr.  1-60  th 
always  well  diluted.    It  is  rare  that  larger  doses  are  ad 
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in  ilofii's  of  1-10  gr.  four  tiiiu>8  a  day  in  oftoiitimos  a  rapid  method  of 
bringing  the  synteni  under  tlie  influence  of  mercury.  Other  methods  of 
administration  and  other  preparations  offer  no  advantages  and  Iiave 
some  very  olivious  dinad vantages.  Tlie  duration  of  mercurial  treatment 
shouhl  be  at  h'ast  one  year.  The  d(M<OH  during  the  la<<t  nix  mt»ntli8  may 
be  reduced  to  one  half  i»r  one  tliird  of  tliosi?  employtMl  whih»  active  symj)- 
toms  Mere  ]>reseiit.  It  is  well  to  re]>eat  two  or  three  months  of  mercurial 
treatment  during  the  second  and  third  years,  even  if  no  symptoms  are 
present.  Treatment  shouhl  always  l>e  employi^l  longiT  than  a  year  if 
symptoms  exist.  It  is  often  In^tter  not  to  give  the  mercury  continuously, 
but  with  short  iM^riiHls  of  intermission. 

Salvarsan  is  quite  as  eflicaci<»us  in  infants  as  in  older  patients.  Single 
doses  of  salvarsan  do  not  cure  syphilis  and  several  dt)S4*s  may  not  do  so. 
A  repetition  is  always  ne<>essary  and  the  l>est  n^sults  are  obtained  when 
salvarsan  is  combined  with  tlie  mercurial  treatment.  In  such  circum- 
8tanc*es,  it  is  wise  to  omit  the  mercury  for  a  few  days  iM'forc  and  after 
the  inj<*ction  of  salvarsan.  The  intravenous  meth<Ml  of  administration 
of  salvjirsan  is  alt«»getlier  to  Ih.>  ])referred  on  aci-ount  of  its  irritating 
efTiH-ts  when  injected  into  the  tissues.  1'he  usual  dos4*  is  .nr*  gram  for 
very  young  infants  and  0.1  gram  for  tluise  who  are  five  or  si\  niontln 
old.  More  exactly  it  may  Im»  calculated  as  O.dl  gram  for  itich  kihtgmm 
(AHKt  |N*r  ]M)und)  of  iMMly  weight.  With  infants,  the  injiH'ti<»n  nmy  In> 
made  into  a  vein  of  the  s«alp  or  the  external  jugular  vein.  Xo  dissec- 
tion is  ncHt^ssary  but  can*  should  l>e  taken  that  none  of  the  inji*ct(*<l  fluid 
is  allowetl  to  est'aiie  into  the  surnmnding  tissue,  (»tlierwise  sloughing 
may  n^sult.  N(*<»salvHrsan  has  the  advantage's  of  lM*ing  more  n»a«Iily 
pre|)an>dy  much  less  irritating  in  its  efTtnt  and  cims<M|uently  much  less 
likely  to  caus4*  n(*«Tosis  if  any  es4*a|M>s  into  the  tis>ui^.  It  is,  how- 
ever, less  active  and  the  dose  should  lie  one  and  om^half  times  that  (»f 
salvarsan.  The  usual  doH's  of  neosaharsan  rtH|uiri*<l  by  infants  are 
readily  given  in  ."»  c.c.  of  fn'shly  distill* d  water.  The  intravenous  ust» 
of  this  pre])aration  is  gn'atly  to  lie  prefern^l.  If,  however,  for  any 
n»asim  this  is  not  prarticabje,  iH^isalvarKin  may  Im*  given  int ramus*  ularly. 
dissolved  in  some  bland  oil  such  as  lNMiz<»inol.  Salvarsan  hhould  not  U>  s«> 
given. 

Inj«Mtions  of  salvarsan  should  not  lie  made  more  fn»quently  than 
once  in  two  W(*«*ks,  usually  rep<*ated  four  or  five  times  and  (-tuitrolltHl  liy 
the  Wassermann  n*action.  It  is  un<i»mmon  ft»r  a  neguti\e  rea«tion  to  be 
obtaineil  after  less  than  three  injecti4»ns;  we  have  ummI  as  many  as  eight 
and  have  found  at  times  the  n*a<-tion  persistently  ])ositive. 

The  io<lid  of  potassium  nuiy  lie  us***!  in  oimbination  with  mercury 
whenever  su*h  h*sions  e\i.-t  as  are  dasM^l  among  adults  as  tertiary.  This 
includes  all  the  late  manifestations  and  the  earlier  ones  whenever  tlie 
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SjrpbOu  of  the 


fysteni  is  often  hot 


\  been  mentioiied  preyiomly.  The  i 
loreliaad  dtfmier  indniing  the  gnmmetoofl  fefioQi,  aie  mtmal 
affetidd,  btrt  diffoBe  cierdiirofipuial  grphilifly  indiidiiig  pncaiu  i 
hsrdlj  beoefited  it  «IL  The  Wueernuim  reactioiL  in  the  Uoei 
tiinei  be  roede  negatiTe,  bttt  the  WaflBenunn  leactian  of  i 
§pmmi  fluid  reinaiDf  poeitiTe  and  the  tfjmytoint  are  in 
ftaiic^  entirely  ;       *       1. 

llie  general  t  t  of  sjphilifl  is  important  and 

neglected.     After  specific  treatment  haa  been  carried   on 
]*urfk'\ilaT\y  it  raptrlly  pn«hed,   the  child   often 
-iiiTrTn  grciilly   from   malnutrition.     In  such  eir 
ally  wiae  to  duK^ontinue  mercury  altogether  for  a  time, 
reduoa  the  dose  very  much.    Such  a  change  is  frequeDlly-l 
moat  benefichilly. 

Local  TrmimenL — ^Ulcerative  lesions  of  the  skin  require 
flu**tiri^  ^I'ith  calomel  or  jo*loform,  or  bathing  with  the  1 
iMinouH  patches  pbouhl  be  tlu>«tcfl  with  equal  parts  of  calooq 
muth.  Fiwures  and  ulcers  of  the  mucous  membranes  should 
by  nitmtii  <*f  Hilvt-r.  Plm^cilfnic  iilcr-rs  of  the  palate  otfl 
|ji3  i'wnivvmi]  with  lutric  atid  or  tlic  ai!id  nitrate  of  mereujp 
sypbiliUi!  ulfi^rM  of  (he  «kin,  due  to  the  breaking  down  of 
»[joiibl  l>e  In^nti'd  ageptically. 


CHAPTER    XTT 


INFLUENZA 


In  18t>2  a  bacillus  was  described  by  Pfeiffer  which  he  bd: 
ihn  cjiMst*  of  cpid^'iTHc  jtitlnniiza  or  what  h  cotnmoidy  known  as 
Jt  Bwms  evident  by  the  Btudiua  of  the  hist  half  do:«en  years  th 
garii*?m  is  not  the  caio^e  of  the  grippe,  althout^h  it  is  a  pathogc 
i.Kiri  of  con  si  tie  ruble  iniportaiue  in  roi^piratory  diseases,  andfl 
wtth  a  pretty  dcJinite  group  of  clinical  symptoms.  In  thfA 
shall  inchide  under  tho  term  Influuiiza  only  the  disease  or  di 
lo  PfiifrtT's  biti'illua. 

Etiology, — l*fe]fTer'8  hafillus,  or  the  influenza  Imcillus  as 
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in  litorttturap  is  chiefly  fcnnul  in  Uie  MTcrolionis  of  Ihe  lower  respiratory 
tmct;  lesu$  oUvm  in  those  of  tho  upper  tmiH — ihe  riiinophnrynx  ar»<1  Ji§- 
charges  from  the  cam.  A»  it  UJitmlly  fMTUra,  it  haa  lieeij  fihowu  hy  Woll- 
sUin  to  1*0  an  orgimii^m  of  low  virulence.  It  pnxluct^  few  initiiuiie 
kodiea  and  consequently  complement  flxation  ciinnot  be  demount  rated  in 
the  eenim  of  theiMi  [ititientn.  It  doefi  not  a^j^Iutinatc  except  in  very  low 
dihitioiis.  No  immunity  ia  develo|ied  from  ^uth  attuikM  and  hence  pa* 
tienttf  are  continually  liable  to  recurrent  influen:£a  infection*  like  tlie 
piieiinuKiKf U8,  Ffirifft'r'ii  bacillua  may  be  pn^i^ent  in  the  rt*f(piratory  «cfTe- 
tiouH  without  priiiluciiig  any  itympl*mw  wlialever.  It  muy  U*  of  no  Mig- 
nificani^.  At  iim(*a  very  vtrufent  itraina  of  the  inHueu»t  baeillua  are  met 
with,  The»H*  prcKluit*  antilNHlie*  and  caut^e  immunity;  but  i 
bec*au!«e  of  their  virulence  the  patient  U  likrly  to  In;  iiverjK 
thiit  baa  occurred.  The  organitim  may  quickly  find  ttn  way  from  the  rea* 
piratory  tract  into  the  bbnid  tit  ream,  proijncing  an  inti'n»(e  wplicemia  and 
Iritding  to  the  development  of  a  wvcre  fi^rni  of  pneumonia,  to  ivrt^bru* 
spinal  meningitiA^  and  rarely  to  inflammation  of  the  large  jointa*  Tfetf- 
fer'u  bacilltiit  belong)^  to  Ihe  hemoglubirMiphilic  grim  ' 

rtuedium  containing  hemoglobin.     It  can  be  demon-  ,         i 

with  certainty  only  by  euHivationv  ame^ra  being  entirely  untfattrfactary* 
icute  canes  it  may  div^appt^ar  very  early;  but  in  pr  '  vmj^es  ita 

preacnce  can  ofti*n  be  dcmoUKtratc^  for  wtvk«  or  even  :  In  tlia 

n^piratory  intiamnmtiona  in  which  the  organium  orcura,  although  it  may 
|be  found  in  pure  culture,  it  in  Ufiually  at*i*ui'»at4»d  with  the  pneumocxMruji  or 
^Ihe ataphyhiccxvuji  aureuit,  U*f^  fn^qucntly  with  the  utrepton^iccu^.  In  niu- 
tina  cttlturca  made  from  the  pputum  in  acute  reiipiratory  infnHiona  in 
the  winter  and  Kpring  in  the  BnbitV  Hofipttal  during  a  pcrlm!  of  ntx  yearn 
the  influenza  bacillus  wma  found  in  different  years  in  fn>?n  ?^  to  Vi  per 
eent  of  the  caM*it, 

Induenxa  may  be  rankctl  among  nKwleratAdy  ixintagiotoi  dtmrnj^niL  It 
ia  rather  more  Lommantcalde  than  pnrumtMxM*ctiM  infi*«:tuiiia«  but  much 
Ifiia  io  thajt  epidemie  catarrh  or  the  grip|>e.  Hue  influenza  harillua  ii^ 
ri'^itlarlT  found  io  NflV  York  in  the  cold  nvaMin*  bc»ginniiig  early  in 
Novi*nU»«'r,  but  moil  yeafa  in  not  fret]uentty  found  till  after  4antiary.  It 
usually  diaapitcara  eompletrly  about  the  end  of  May  with  tlie  advent  of 
yfmj  warm  waaUier.  Ita  ptvvakticia  in  the  winter  and  spring  of  mutt* 
aeaaoos  ia  ao  great  that  it  nay  often  be  aaid  tn  f««  itMilrinir  All  i^^ 
are  liable  to  the  diaeaae«  infanta  eepeeially  iOw 

Loaioiia*— The  tnfluenia  hatnllus  ia  natR^i  Icm  frequrnUy  a3««Mtate«l 
with  the  inflammatinna  of  the  upp«*r  Uian  the  lover  nsapiratory  tract.  It 
ia  found  in  c^omparattvely  few  of  the  raaca  of  acute  rhinof»liaryngitia,  in 
nnre  inflammatitins  which  invade  Ihr  antrum,  the  fnmtal  i»r  ethnNii- 
iaimi^rir  tbi   iiMiMI**  t*nr     \i  m  nmrfa  mure  frequently  aatociat*^*  «*»*^ 
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bones  or  viscera  are  affected.  The  iodid  is  usually  well  borne  bj 
dren  and  may  be  given  in  almost  any  desired  dosage.  In  infancy^  i 
more  than  gr.  xx  daily  are  required,  but  in  older  children  one  or  t 
drams  daily  may  be  given,  always  largely  diluted. 

Syphilis  of  the  nervous  system  is  often  but  slightly  affected 
treatment,  as  has  been  mentioned  pre\iously.  The  aymptoms  of  sharj 
localized  disease,  including  the  gummatous  lesions,  are  usually  promp 
aifei  ted,  but  diifuse  cerebrospinal  syphilis,  including  paresis  and  tabea. 
hardly  benefited  at  all.  Tlie  Wassermann  reaction  in  the  blood  may  son 
times  be  made  negative,  but  the  Wassermann  reaction  of  the  cereb 
spinal  fluid  remains  positive  and  the  sj^uptoms  are  in  almost  all 
stances  entirely  unaffected.  fl 

The  general  treatment  of  syphilis  is  important  and  sliouhi  otP 
neglected.  After  specific  treatment  has  been  carried  on  for  a  lii 
particularly  if  rapidly  pushed,  the  child  often  becomes  anemifl 
suffers  greatly  from  malnutrition.  Tn  such  cirrum stances,  it  iai[ 
ally  wise  to  discontiime  mercury  altogether  for  a  time,  or  at  least 
reduce  the  dose  very  much.  Such  a  change  is  frequently  found  to 
most  beneficially. 

Local  Treatment. — ITlcerative  lesions  of  the  skin  require  cleanlini 
dusting  with  calomel  or  iodoform,  or  bathing  with  the  black  wa 
Mucous  patches  sliuuld  be  dusted  with  equal  parts  of  calomel  and  1 
muth,  Fisisures  and  ulcers  of  the  mucous  membranes  should  be  tr^ 
by  nitrate  of  silver.  Phagedenic  ulcers  of  the  palate  or  nose  sho 
lie  rautcrizcd  with  nitrit*  acid  or  the  atid  nitrate  of  mercury.  The  1 
syphititir  uhers  (if  the  nkin*  due  to  the  breaking  down  of  gut 
should  be  treated  aseptically. 


CHAPTER   Xn 


INFLUENZA 


In  1892  a  bacillus  was  described  by  Pf eiffer  which  he  believed  j 
the  cause  of  epidemic  influenza  or  what  is  commonly  known  as  the  ^ 
It  seems  evident  by  the  studies  of  tlie  Inst  half  dozen  yoars  that  tl 
ganism  is  not  the  cause  of  the  grippe,  although  it  is  a  patliogenic 
ism  of  considerable  importance  in  respiratory  diseases,  and  is  asaoeii 
with  a  pretty  definite  group  of  clinical  symptoms.  In  this  chapter 
shall  include  under  the  term  Influenza  only  tlie  disease  or  dis 
to  Pfeiffer's  bacillus. 

Etiolo^. — Pfeiffers  bacillus,  or  the  influenza  bacillus  as  it  is 
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in  litcraiure,  is  chiefly  found  in  tho  tierrrticitui  of  the  li)W«*r  rrnpirAtory 

tract;  lr«8  cift-rn  in  thoiK?  of  tlm  upper  tract — the  Thinaphar)'nx  and  di#- 

fhargeg  fmm  the  cam.    As  it  Ufiiially  octutHi  it  ha*  biH^n  «hnwn  by  VVoll- 

stcin  to  ho  an  organ i»(in  of  h»w  virulence.      It  producea  few  immune 

bfidiea  and  conM'qurntly  <^»mplt<nient  iixation  cannot  ho  di'monntratiH]  in 

tho  fierum  of  these  patients.     It  dm**  not  agglutinate  except  in  vfry  low 

»dilutronj(*     No  immunity  ia  devehjpud  from  i«uch  attat-ks  and  hence  pa- 

ikmU  are  continually  liable  to  reintrrt>ni  influcnxa  in  fetation.     Liku  ilie 

pneumocxKcugy  Pfeiffer'**  ba*Mllu**  may  1h*  pre.-M*nt  in  the  renpirati>ry  Mivto* 

iiiom  without  priiducing  any  Hymptonw  whatever.    It  may  W  of  no  sig- 

t  tiifleance.    At  times  very  virulent  Ktrain«  of  the  influenjyt  barillui  an*  mt*t 

The4«e  produce  antibcMlii^  and  caui*e  immunity;  but  unfortunately 

lUJHJ  of  their  viruk^Ui-e  the  patient  xa  likely  to  l>e  overpoweretl  before 

ihia  haa  otTurred.    The  organi]<m  may  quickly  Rnd  it«  way  from  the  rctK 

ptratnry  tract  into  tfie  hlotid  i^tream,  priMlui  ing  an  intense  M«pticemia  and 

•leading  to  the  development  of  a  severe  furm  of  [>neumonia,  to  eerebro- 

spinal  meningitiH,  and  ran4y  to  tnflammatioD  of  the  large  jointa.    Pfeif* 

fer'fl  bacilluM  WlongH  to  the  hefnoglobinnphilic  group,  gniwing  only  on  a 

[medium  c*outaining  hemogUibiu.    It  can  be  demonstrated  in  the  nputum 

jwith  certainty  only  by  enltivation«  stneam  buing  entirely  tiniMitiicfactary. 

"In  acute  caaea  it  may  diMipfM^ar  very  early;  but  in  protraded  iiu^ei  ita 

prenence  can  often  be  demoinit rated  fur  wc^ekn  or  even  montliti.     In  ttie 

respiratory  inflammaliona  in  which  the  orgmniam  o«?runi»  althougli  it  may 

he  found  in  pure  culture,  it  i*  ue^unlly  a»<*ti»«  !  U  the  pmHimocnwrm*  or 

I  the  »tji[ihyli>c4MTUa  aureufi,  lesa  jfrcquently  v*  -treptoeoctug.    In  fou- 

ftine  culturea  made  frtim  the  rputum  in  acute  respiratory  inff^ctiima  in 

the  winter  and  Kpring  in  the  Babiea*  Ilufipital  during  a  j^eriud  of  aii  yearn 

the  influenza  bncilluj*  waa  found  in  different  yeara  in  from  ?8  to  42  per 

cent  of  the  caries. 

Influen7.11  may  be  ranked  among  moderately  i^tntagiouji  diaeaM'aw     It 

18  rather  more  cummunicable  than  pneumococinif  infi*dtoiia»  but  much 

ao  than  epidemic  mturrh  or  the  grippe.     The  influenjea  baeillua  ia 

[regularly  found  in  New  York  in  the  rold  aasaoit,  begiaiiiiig  aarly  in 

^Nttvi^mlN-r,  but  m4>itt  years  ia  not  frequently  foimd  till  after  JaoiMry*     U 

oaually  diaappeara  completely  aU^ut  the  end  of  May  with  tlie  advent  of 

itery  warm  weather.     Ita  prevalent!  in  the  winter  mud  apring  of  Mime 

nni  te  to  great  that  it  may  often  be  <«id  to  be  epidesnii.     All  aiff>i 

are  Itabie  to  the  diaeue^  infajita  eaperially  io. 

I^atofia.— The  inflnenaB  IweiUiia  is  miidi  leaa  frvqiieotly  aaaociak<l 
With  the  inflamnuitidiia  of  the  ttpper  Ibm  the  lower  reapimtory  traet    It 
ia  found  in  cx>mpanithely  few  of  the  m»m  ut  acttle  rhtmtphArynjntia*  in 
the  tif»vere  infUnmsliiMia  which  invaile  th»  aatrun,  the  frciutal  or 
dal  »inuii  i>r  the  middb  tiar.    It  ti^  mui  It  more  frequeiitlv  «/^iii . 
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inflammations  of  the  trachea,  bronchi,  and  lungs.  There  are  no  charac- 
teristic lesions  of  influenza.  Those  found  in  the  respiratory  tract  differ 
little  from  the  same  inflammations  when  due  to  other  organisms.  The 
pneumonia  is  nearly  always  of  the  bronchopneumonia  type.  In  certain 
eases  resolution  is  nitich  delayed  or  ia  incomplete  and  the  inflammation 
may  then  develop  into  a  chronic  interstitial  tjrpe  which  may  continue 
indefinitely,  with  the  later  development  of  fibrosis  in  the  lung  of  con- 
siderable extent  with  bronchiectasis,  etc 


Pig.  196. — ^Temperature  Chart  op  Uncomplicated  Influenza.  Infaut  fourteen 
months  old.  No  local  signs  of  disease;  repeated  blood  examinations  for  nialarh 
negative;  the  wide  fluctuations  of  the  temperature  independent  of  therapeutic  meas- 
ures.   Prompt  cessation  of  fever  on  removal  from  the  city. 


Symptoms^ — The  symptoms  of  influenza  arc  in  part  due  to  the  gen- 
eral infection  and  in  part  to  the  local  inflammations  which  are  excited. 
These  may  be  regarded  either  in  the  light  of  manifestations  or  poi«sibly 
as  complications.  The  clinical  manifestations  of  influenza  are  numerous 
and  often  exceedingly  puzzling  in  diagnosis.  Those  most  frequently  met 
with  are  the  following : 

1.  There  may  be  only  symptoms  of  a  general  infection  of  moderate 
severity,  often  with  a  high  temperature  but  with  few  or  no  respiratory 
symptoms. 

2.  There  are  cases  with  symptoms  of  mild  respiratory  infections — 
bronchitis,  otitis,  etc.— or  others  with  severe  bronchitis  or  bronchopneu- 


^^^^^                                              INrtURKZA                         ^^y                                ^M 

^M         monia  which  pruiK*nt  little  tuittntml  in  tbrir  f«yntptim)e4  eie^i^pt  quite  ex*               ^H 
^H        tnuinliuarjr  fluc>iuiitioti«  of  iettijH' rat  tire.                                                                      ^H 

^B                 3,     A  protrart<*<l  fnrtn  nf  liroiirhojitinUTfuinia  or  n-t  urrut;;  jittiirkjs  of                 ^H 
^m        nrutn  hnuithopueumonia  with  inwmpleto  re?9ohition,  often  mis^takeii  fur                ^H 
^m         tut>ereu)oi^ig,                                                                                                                           ^H 
^H               4.     A  protriit'tiMl  inM  rt'.Hpinitnry  r;itnrrli  ujtti  litili'  frv«T  tmt  with                ^H 
^H         a  puroxytfimal  cxm^^h  whkh  ijs  almost  iiuli^tin^^in^hablc  from  whooping*               ^H 
^H         cough.                                                                                                                              ^H 
^m               5.     An  especially  gevrre  fortn  of  infiHti'n  \viih  general  bhwiil  irtfee-               ^H 
^H           (iftn  nftPii  {prniiiiiitin^  in  tnpnin^itiiL                                                                                               ^H 

H              The  ehart  (Fig.  t^Ti)  wt*U  ilhi^ 
^V         tratt'st  the  firt*t  )?roup  of  eaueg.    There 
^m         are  often  no  Imal  i«vtnptoni«  of  itti- 
^B        portanc*c  to  he  found  on  the  mo«d 
^B         rareful  e\amination;  there  in  a  hi^h 
^B         and   widely-fluetiiatiiig   temperature 
^M        whieh  is  quite  out  of  pn>portJon  t«> 
^m         the  oilier  symptom*.    The  ehilil  d*M^ 
^M         not  ap|H'ar  to  bo  ^erioui^ly  ill,  yet  the 
^H        height  of  the  tempc^ratutD  and  it< 
^m        wiile  llui  tuntionn  are  niot«t  ahinnin^. 
^H         Sometimee  at  the  height  of  the  fever 
H        there  may  lie  marked  nervoui  nvmp- 
^B        tonm  —  irritahiUty,      hypennthoiia. 
^m        rigidity^  «(lTip«ir»  %*U\,  ittrtinjfly  «ug* 
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H        g^Mre  of  eert*hr«»ipinal  nieningitin;    ^^  iw^^Acitp  r                      h^.               ^^H 
^m        but  with  the  fall  in  the  tem;H*ratur«          Aaofrnvs  Tvn                         tfi-               ^H 
■        .11  U.e«,  .>•,«,..«»«  p«««(I  in  .few         riTlT^  «i^ .«.  .un,  ,,.«^              ■ 

^^^■only  i(ymptoni(t  pre^nt  are  nueh  aa                                                                         ^H 
^^^V  aettimpaiiy  high  temperature  f  mm  any  caiiffu    In  ioroe  th^re  ii  an  arttt^             ^H 
^1        erytliematoua  hluiih  of  the  faneea  and  in  many  tliei«  ii  a  iK|^il  nragli.              ^M 
H         Often  8ueh  a  terapiTafuri!  ait  that  ^hiiwn  in  the  chart  may  ef»t»'           '  r               ^H 
^m        several  days,  t^id^ide  without  tn'atment^  and  atl  fTmpt«'m.4  n^              r               ^H 
^■^  an  intcTvai  of  a  few  days  or  one  or  two  week*;  finally  a  amall  mnm  wf              ^M 
^^^pneumonia  may  t*e  di^itkvenHl,  or  perhapa  olitii  fiiay  detdop  M  a  later              ^M 
^^H  complication.    The  improvement  in  srwipliiiiii  by  ekanfre  in  dimato  it             ^H 
^m        aometimea  mo^  aurpriaing  and  orrajiionallj  an  e€|uaUy  abrttpl  rmltng  of              ^H 
H        the  attnrfc  may  ikm  nr  without  it    More  frvqinsitly,  howerer,  tlie  armp.             ^H 
H        toma  ituhi^ide  graduatly.    Malaria  or  i^>roe  hidden  focna  of  mppuration  are             ^H 
^1        moat  frequently  diagnuidJfwtrd.                                                                                  ^H 
^H              Tlie  caaea  of  poemoonia  aaMMriated  wttii  lutlumia  are  Mim«  tun  -  of              ^H 
H        iitch  brief  duration  aa  to  be  elm^hi^]  ii^  alMrtivi<  (Vm.  IW).    TU  Atf4<k             ^M 
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begins  like  an  ordinary  pneumonia  of  perhaps  more  than  usual  sereritj; 
but  after  two  or  three  days,  generally  before  signs  of  complete  consolidi- 
tion  have  appeared,  a  rapid  subsidence  of  symptoms  and  signs  takes  place 
with  a  speedy  convalescence.  In  other  cases  of  pneumonia  more  often 
seen  the  physical  signs  and  general  symptoms  do  not  differ  essentially 
from  those  of  an  ordinary  pneumonia,  but  the  temperature  shows  the 
same  tendency  to  high  and  irregular  fluctuations  without  evident  reason, 
similar  to  those  seen  in  the  first  group  considered  (see  Fig.  62,  Chapter 
on  Pneimionia). 

Influenza  complicated  by  otitis  often  presents  a  most  difficult  problem 
in  diagnosis.    The  early  part  of  the  attack  may  be  with  general  symp- 
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Fio.  197. — Influenza-bronchitis;  Double  Otitis;  Late  Bbonghopneumonia;  Au- 
topsy. Infant,  nine  months  old,  admitted  with  influenia-bronchitis;  double  ptr»- 
oentesis  fourth  day,  repeated  on  tenth  day;  the  left  ear  opened  aisain  on  twdfth  and 
twenty-fourth  days.  The  only  signs  in  the  chest  were  those  of  bronchitis  until  the 
eighteenth  day,  then  bronchopneumonia  which  persisted  until  death.  On  accoont 
of  the  wide  fluctuations  in  temperature  from  the  eighth  to  the  eighteenth  day.  int»- 
toiditis  and  sinus  thrombosis  suspected.  Operation  not  permitted,  partly  because 
of  the  child's  poor  condition,  but  chiefly  because  the  bacillus  influenaae  was  cod- 
stantly  present  in  the  bronchial  secretion  and  this  was  regarded  as  a  suffident  ei- 
planation  of  the  temperature.  Autopsy. — Moderate  bronchopneumonia;  cultures 
from  the  lungs  showed  the  influenza  bacillus  and  pneumoooccus.  Careful  < 
tion  of  the  mastoid  and  sinus  showed  no  trace  of  disease. 


toms  which  are  not  particularly  characteristic.  Otitis  develops  after  a 
time  as  a  complication ;  the  ears  are  opened,  the  temperature  does  not 
subside,  however,  but  assumes  the  widely  fluctuating  character  seen  in 
many  cases  of  influenza.  It  is  often  assumed  that  the  continuance  of  the 
temperature  is  due  to  some  grave  condition  associated  with  the  otitis 
— mastoiditis,  sinus  thrombosis,  etc. — and  serious  operations  have  often 
been  performed  in  these  circumstances;  whereas  the  fever  was  simply 
a  manifestation  of  the  general  influenza  infection  upon  which  the  para- 
centesis has  of  course  had  no  effect  (Fig.  197).  Intercurrent  attacks 
of  influenza  occurring  in  surgical  cases  with  few  or  no  respiratory  symp- 
toms may  also  be  very  puzzling. 

The  most  characteristic  forms  of  pneumonia  accompanying  influenza 
are  the  cases  which  in  the  early  part  of  the  attack  may  show  little  that 


I 
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is  tmuittia)  except  the  very  irregtilor  ti»iiiper«tnre  etirre,  Th^  stgDfl  are 
like  those  of  ordintiry  brcuu  hopneutiHitiin,  ufteu  with  a  lohar  iy\w  qI  con* 
solidatton.  The  course  is  a  very  protracted  one.  The  si^i  clear  up  very 
slowly  and  imperfectly.  The  chihlrcn  gt?t  better,  hut  they  do  not  get 
well.  One  attack  often  succeeds  another,  separated  sonietimi*a  by  an 
interval  of  only  a  few  days,  and  §i3metinic0  of  iM^veral  weeks^  and  so  a 
patient  may  go  on  for  the  grimier  pari  of  a  «4^a^>n.  Tiilierctiloiii*  ia 
usually  8Ui4fi*H  ted,  and  no  doubt  it  ia  frequently  the  explanation  of  similar 
symptoms.  But  we  see  many  ca^ci  which  are  not  tuben.'u)ou« ;  the  von 
Pirquct  tc8t  is  negative  and  tuU^nlr  bacilli  arc  not  found  in  the  spu* 
turn,  but  the  intluenxa  bacillus  is  often  rt*gutarly  found  for  months* 
The  jK'ritii^tence  of  the  organism  in  the  lungs  and  smaller  bronchi  is  ex- 
(needed  only  by  thai  of  the  tulH'nle  bacillun.  Many  of  theji«>  rases  re- 
cover slowly  and  rt*njver  completely  im  far  as  can  be  determineil  i^linically* 
There  are  some,  however*  which  go  on  to  chronic  luti^r^titial  pneumonia 
and  a  few  which  develop  bnuM  hiitlasiji. 

Influenza  may  be  aixtimpani<Hl  by  a  pamxysmal  though  which  ts  hard 
to  diatinguish  from  pertuasja*  There  is  a  mild  degree  of  laryngotracheitia 
or  tracbeoT  '  ^^  with  few  cxmstitutiunal  symptoms.  Such  a  cough  we 
have  seen  for  from  four  to  sit  weeks  wtlh  paroxyums  ao  seveiH^ 

aa  to  excite  vomiting.  We  have  olinerved  it  in  familiea  of  diiidren  who 
had  previously  had  pertuasia*    Bordet's  li      *'  ''        '     '       v^red  in 

the apu turn  but  the  influenxa bacillus  wn>  i  i>mpho- 

cytoais  but  only  a  moderate  polymorphonuclear  leuitx^ylo^ia*  We  Mieve 
that  many  of  the  reporttHl  intftaiKxa  9i  second  attacks  of  pertu^ia  are 
of  Uiia  nature. 

The  very  virulent  forms  of  infioetitt  are  not  common.  It  ta  iiaiiaUjr 
cnlj  ^u  a<*c<mnt  of  the  pulmtmarv  '  •  aticiiu  that  the  '     ure 

iariotia.    Every  now  and  then,  hov»  ne  encounters  tf>*  dly 

asfite  type.  The  e«rly  symptoma  often  are  not  grave  atul  for  two  or 
three  days  the  [mi       *  '  may  ex*  apfneheoaiotit  when 

tbere  develo|i#.  oft*  . ,  a  state  «     /       iiod  general  erplicv- 

mia  with  great  pro^tratjon  and  a  mwre  p^iemiioiite ;  or  liiere  are  seen 
ooiiviilakiii%  dr  *  '     j^t  and  rigidity;  in  abort 

tite  iymptomi  >  nur  eiperieoioe  haa  heeo 

invariably  fataL  The  blood  eultiiraa  tii  tlieae  ceeaa  regularly  sliow  tlie 
preaencsa  of  the  intluenxa  bacitlus, 

Sappnratkm  in  the  large  jointa  w^  bare  tti  a  few  loatoiiceB  mtm  in 
iafluenxa,  in  which  this  organia&i  waa  found  in  the  pna  in  pure  cfiltura. 
rsualty  thia  occura  aa  a  late  aymptom.  We  have  in  one  cmae  men  it  aa 
the  firat  definite  local  aynytom,  A  hi^  of  eight  nkmllis  after  five  daya 
of  general  febrile  symplaina  developed  awelUng  of  an  elliow  and  ankle. 
When  flrvl  aoen  one  week  later  there  wma  general  proelralioii,  and  the  to* 
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fluenza  bacillus  was  grown  from  pus  aspirated  from  both  joints.  The  fol- 
lowing day  convulsions  occurred  and  the  cerebrospinal  fluid  was  turbid 
and  contained  the  same  organism.  It  was  also  found  in  the  blood  culture. 
Death  from  meningitis  occurred  three  days  later  and  at  autopsy  the 
influenza  bacillus  was  obtained  from  brain,  lungs,  and  blood.  This 
proved  to  be  one  of  the  most  virulent  strains  of  the  influenza  bacillus 
ever  tested  in  the  hospital  laboratory. 

The  influenza  bacillus  is  associated  chiefly  with  inflammations  of 
the  lower  respiratory  tract;  in  which  respect  it  closely  resembles  the 
pneumococcus.  The  two  organisms  are  often  associated  in  inflamma- 
tions of  the  lungs  and  bronchi.  It  has  also  the  same  tendency  as  the 
pneumococcus  when  in  virulent  form  to  excite  a  general  septicemia, 
cerebrospinal  meningitis  and  occasionally  joint  suppuration.  It  differs 
from  it  in  being  much  less  frequently  associated  with  inflammations  of 
the  upper  respiratory  tract,  and  in  occurring  almost  solely  in  the  coW 
season,  while  pneumococcus  infections  prevail  throughout  the  entire 
year. 

Gastro-intestinal  symptoms  associated  with  the  influenza  bacillus  we 
have  not  seen  other  than  those  that  may  occur  with  any  form  of  acute 
febrile  illness. 

Complicationg  and  Sequelae. — The  most  frequent  complications  are 
bronchitis,  pneumonia,  otitis,  and  adenitis.  In  most  of  the  cases  with 
high  temperature  the  urine  contains  albumin,  and  acute  nephritis  is  oc- 
casionally seen.  We  have  seen  three  cases  of  hemorrhagic  nephritis  in  a 
single  season.  All  recovered  promptly.  In  one  case  the  influenza  bacillus 
was  obtained  from  the  urine  by  culture.  One  of  the  most  frequent 
sequelae  is  anemia;  this  may  be  severe.  Following  the  inflammation 
of  the  mucous  membranes,  there  may  be  chronic  enlargement  of  the 
cervical  lymph  glands.  Attacks  of  influenza  bear  the  same  relation  to 
the  development  of  tuberculosis  as  do  those  of  measles. 

Convalescence  after  influenza  is  often  very  slow,  and  it  may  be  months 
before  the  full  effects  of  a  severe  attack  have  disappeared.  For  a  long 
time  the  mucous  membranes  are  in  an  extremely  sensitive  condition. 
Eel  apses  are  often  brought  about  by  slight  exposure  before  the  symptoms 
have  quite  disappeared. 

Diagnosis. — The  ordinary  head  colds  even  when  severe  and  epidemic 
are  very  rarely  due  to  influenza  infection.  The  features  which  distinguish 
influenza  infections  of  the  respiratory  tract  from  those  due  to  other  causes 
are,  the  peculiar  range  of  temperature,  the  tendency  to  chronicity,  to  re- 
lapses, and  to  recurrences.  A  very  high  and  widely-fluctuating  tempera- 
ture accompanied  by  few  constitutional  symptoms  in  the  winter  season  is 
always  suggestive.  Influenza  can  be  diagnosticated  with  certainty  only 
by  cultures  which  should  be  made  upon  blood  agar.     These  should  be 
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made  from  the  bronchial  secretion  which  is  obtained  as  in  cases  of 
tuberculosis  (q.  v.).  Cultures  from  the  pharyngeal  secretion  are  not  to 
)>e  depended  upon.  It  is  somewhat  ditlicult  to  obtain  tlie  or^i^nism  from 
tlie  bronchial  secTetiou  and  repeated  examinations  are  usually  necessary. 
In  some  typical  cases  we  have  been  unable  to  find  it  at  all  during  life, 
tliough  it  was  found  in  the  lungs  at  autopy.  Influenza  may  be  con- 
founded with  malaria  or  cerebrospinal  meningitis;  from  l>oth  of  these 
it  is  distinguished  by  tlie  methods  of  diagnosis  used  to  identify  these  dis- 
eases. In  the  absence  of  cultures  tlie  diagnosis  in  many  cases  must  be 
made  by  exclusion. 

Prognotii. — rnctmipiitated  castas  are  seldom  fatal,  even  in  infants. 
Though  the  tem])erature  is  very  high,  recovery  may  be  predictinl  as  long 
as  there  is  no  evidence  of  inifMirtant  (Himplications.  The  ])rognosis  of 
tlie  pneumonia  of  influenza  is  rather  worse  than  that  of  simple  bnmcho- 
pneumonia.  In  a  word,  inQuenza  is  serious  when  there  are  pulmonary 
complications,  but  rarely  otherwisi?,  exi-ept  in  its  virulent  form,  which, 
however,  is  infrwjueiit.  In  this,  general  1»1(km1  infection  and  meningitis 
are  likely  to  04rur. 

Treatment. — The  comniunicabilitv  of  the  disease  makt^s  it  desirable 
that  cases  of  influenza  should  be  isolati^l  whenever  practicable,  and  par- 
ticularly that  delicate  chihlren,  or"t1it)se  pnme  to  pulmonary  disease, 
should  not  be  cxjiosimI.  As  there  is  no  siHH-ifie  for  influenza,  the  treat- 
ment is  symptomatic  and  conducted  along  the  same  general  lines  as  in 
other  respiratory  infections.  The  temjRTature  rart»ly  calls  for  anti- 
pyretic measures;  f«»r,  although  very  high  at  timers,  there  is  very  rarely  a 
sustained  high  tenifHTature.  In  our  ex|HTien(x'  patients  with  influenza 
infectitMis  are  not  iMMiefltiNl  by  very  cold  air,  but  on  the  contniry  are  not 
infriH]uently  made  worse  by  it.  Frt*sh  air  is,  howe\er,  indis|H*nsable  in 
the  tn^atment  of  these  nis<»s,  but  at  a  nuHlerate  tem|H'ratun»,  i.  e.,  GO*  to 
(55^  F.  The  <*ough  which  so  often  |HT^ists  after  influenza  is  lH»st  con- 
trolled by  itnl-liver  oil  and  criH»sote,  usinI  as  after  acute  bronchitis.  With 
IKTsistent  bronchitis  which  resists  onlinary  remeilies,  a  ]>atient  should 
be  sent  to  a  warm,  dry  climate. 

The  compliiations  of  influenza  are  to  be  tn*ated  as  they  arise,  in 
the  same  manner  as  when  they  occur  under  other  conditicms.  Ks])ecial 
care  should  Ik?  exc»niK»d  to  avoid  ex|H»sure  during  convalescvnce.  One 
should  l)e  imrticularly  anxic»us  aUiut  ]mtients  who  have  a  strong  ten- 
dency to  tulN>rc  iilo>is.  and  surh  caM»s  should  Ik»  watcluMl  with  the  gr<*atest 
care,  hi  pr<»longed  or  citn.^^taiitly  nnurring  attacks  nothing  is  of  much 
avail  exc*e]»t  a  reiiio\al  to  a  warm  climate*.  If  this  is  ini|>ctssible,  a 
ycmng  or  (h*licate  child  >hoiihl  In>  kc*pt  ind4M»rs  during  the  cold  season, 
but  frequently  mu\i*d  fmni  one  a]iartment  tcj  another. 
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EPIDEMIC  CATARRH— LA  GRIPPE 

To  this  disease  the  term  Influenza  has  often  been  given.  With  on 
present  knowledge  it  seems  to  ns  best  to  restrict  the  latter  term  to  th 
disease  or  diseases  just  described  with  which  PfeiflEer^s  bacillus  is  asM 
ciated,  instead  of  using  it  as  a  general  name  to  cover  contagious  epidemi 
■  catarrh.  Pfeiffer's  bacillus  was  originally  put  forward  as  the  cause  o 
epidemic  catarrh.  Studies  of  the  last  few  years  have  made  this  extremel; 
doubtful.  It  is  evident,  however,  that  it  is  found  in  a  certain  proportioi 
of  cases ;  but  it  seems  to  play  the  role  rather  of  an  associated  organism 
exactly  as,  under  the  same  circumstances,  do  the  pneumococcus  and  tin 
staphylococcus.  But  all  these  organisms  are  frequently  found  when  n< 
epidemic  exists.  The  final  solution  of  this  question  must  wait  on  tin 
discovery  of  the  actual  cause  of  the  grippe.  Meanwhile,  there  are  manj 
important  reasons  for  believing  that  Pfeiffer's  bacillus  is  not  its  cause 

(1)  The  highly  contagious  character  of  the  disease,  in  which  respetl 
it  is  comparable  to  measles.  The  disease  due  to  Pfeiffer's  bacillus  is  oiih 
moderately  communicable.  (2)  When  the  grippe  is  prevailing  epidem 
ically,  Pfeiffer's  bacillus  is  found  in  only  a  small  proportion  of  the  case? 
and,  per  contra,  Pfeiffer's  bacillus  is  often  found  in  groups  of  cases  whei 
the  grippe  is  not  prevalent.  (3)  The  most  striking  clinical  symptom  of  thi 
disease  induced  by  Pfeiffer's  bacillus  is  a  very  high  temperature  without 
other  general  or  local  symptoms  of  corresponding  severity ;  while  in  th< 
grippe  exactly  the  opposite  is  often  the  case,  i.  e.,  severe  general  symptomi 
with  only  a  moderate  elevation  of  temperature.  (4)  The  intense  genera 
prostration,  especially  symptoms  relating  to  the  heart  and  nervous  system 
so  common  in  the  grippe,  are  not  found  in  the  disease  due  to  Pfeiffen 
bacillus,  except  in  those  rare  cases  of  bacteriemia  and  meningitis,  {o] 
Although  a  prolonged  convalescence  due  to  general  prostration  is  not  un 
common,  the  grippe  is  usually  a  short  acute  infection  with  little  tendenc] 
to  become  protracted  as  are  the  inflammations  due  to  Pfeiifer's  bacillus 
(6)  With  either  form  of  infection  any  part  of  the  respiratory  tract  ma; 
be  involved  in  inflammation ;  but  it  is  characteristic  of  the  grippe  tha 
it  is  so  often  complicated  by  inflammations  of  the  upper  respirator 
tract — rhinopharyngitis  with  extension  to  the  adjacent  sinuses,  otiti? 
mastoiditis,  adenitis,  etc. — complications  which  are  relatively  infrequen 
with  infections  due  to  Pfeiffer's  bacillus,  whose  complications  are  rathe 
those  of  the  lower  respiratory  tract — ^bronchitis  and  bronchopneumonia 

Clinically  the  grippe  is  manifested  in  children  as  in  adults  by  tw< 
main  groups  of  symptoms.  In  one  there  are  quite  marked  symptoms  o 
general  prostration,  chilly  sensations,  general  aching  pains  in  the  muscle 
and  sometimes  in  the  joints,  with  only  a  moderate  elevation  of  tempera 
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tnre — 101*^  to  103**  F.  A  few  respiratory  pymptoms  are  usually  pres- 
ent,  but  in  most  cases  there  is  only  a  moderate  cough  and  perhaps 
coarse  r&les  in  the  chest.  In  infants  and  young  children  gastro-intestinal 
symptoms  are  frequently  seen  ac^companying  these  symptoms.  There 
may  be  vomiting  or  acute  diarrhea  or  marked  indigestion  with  quite  a 
prolonged  loss  in  weight  without  either  vomiting  or  diarrhea. 

In  the  second  group  of  cases  the  respiratory  symptoms  are  especially 
pronounced.  In  many  these  are  only  of  the  upper  respiratory  tract; 
there  is  a  severe  inflammation  of  the  rhinopharynx,  with  sneezing,  copious 
discharge  from  nose  and  eyes,  followed  by  the  development  of  hoarseness 
and  cough.  The  inflammation  does  not  extend  beyond  the  trachea  or 
possibly  the  larger  bronchi.  The  chief  complications  of  these  cases  are 
adenitis,  otitis  frequently  followcMl  by  mastctiditis,  extensi(}n  from  the  nose 
to  the  neighboring  Hinust»s,  etc.  Ther<e  c-ases  seldom  have  high  tempera- 
ture except  when  complicatcHl.  In  others  the  teni|M*ratun^  it*  higher  and 
acute  bronchitis  or  bnmchopneunionia  develo]M  c*arly.  Although  at  the 
onset  the  pneumonia  often  seems  particularly  si'ven*,  it  is  not  infriHiuently 
of  short  duration,  resolution  taking  place  In^fore  complete  cxmsolidation 
of  the  lungs  has  o(rurre<l.  In  other  cases  the  type  of  pneumonia  is  of 
special  severity,  spreads  rapidly,  usually  with  a  fatal  outcome. 

The  treatment  of  the  grip[>e  is  the  treatment  of  its  sp«*cial  symptoms 
and  complications,  which  should  In.*  managed  along  the  same  general 
lines  as  when  these  otrur  under  other  conditions. 


CHAPTER   XIII 
MALARIA 

Malaria  is  an  infectious  disease  due  to  the  presence  in  the  blood  of 
a  sp«>i'ific  organism  often  callei]  the  phwrnotlium,  but  more  exattly  the 
hematocytozoiin  malnriae.  It  manifests  itself  in  childn»n  by  the  ordinary 
acute  febrile  attacks  wliith  are  seen  in  adults  and  by  chnniic  maUrial 
poisoning.  Both  of  these  forms  may  prt*st*nt  certain  p^N'uliar  symptoms 
dependent  u]H>n  the  age  of  the  patient. 

Etiology. — The  malarial  organism  was  disttivenHl  by  I^veran  in 
1881 ;  it  is  a  parasite  of  the  hhun]  and  U^longs  to  the  gn>up  of  pn>tozoa. 
It  is  now  well  established  that  the  parasite  enters  the  bbwHl  through  the 
bite  of  certain  forms  of  mosquito,  th<»s<»  Monging  to  the  genus  Anopheleit, 
and  probably  in  no  other  way.  For  this  knowh*<]gi*  we  are  indebted 
chiefly  to  the  work  of  Ronald  Ross,  in  India,  in  1H1»7.     For  a  general 
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discussion  of  the  malarial  parasite,  its  methods  of  staining,  etc.,  thi 
reader  is  referred  to  works  on  clinical  medicine. 

Malaria  affects  all  ages,  even  the  newly-born  infant.  We  must  acct?pi 
with  some  allowance  the  statements  made  by  the  older  writers  upou  th< 
subject  of  intra-uterine  infection,  but  in  the  following  case  reported  b] 
Crandall,  there  seems  little  doubt  that  the  disease  was  contracted  ii 
utero :  For  ten  days  before  delivery  the  mother  had  suffered  from  a  ter 
tian  intermittent  of  moderate  severity.  Eighteen  hours  after  birth  tin 
child  was  noticed  to  have  cold  hands  and  feet,  blue  lips  and  nails,  ani 
a  pinched  face.  These  symptoms  lasted  about  half  an  hour  and  wen 
followed  by  a  distinct  fever.  Upon  the  following  day  the  paroxysm  wai 
repeated.  Examination  of  the  blood  of  the  mother  and  the  child  revealed 
the  malarial  organisms  in  both  cases. 

Malaria  is  more  frequently  overlooked  in  young  children  than  in  latei 
life,  from  the  fact  that  its  forms  are  more  irregular,  and  this  has  led  to 
the  belief  that  young  children  are  less  liable  than  adults  to  the  disease. 
We  believe,  however,  the  opposite  to  be  the  case.  In  a  large  number  of  in- 
stances where  families  have  been  exposed  to  malarial  poisoning  we  have 
noted  that  the  young  children  were  frequently  the  first  to  show  the 
symptoms  of  the  disease. 

Malaria  is  an  endemic  disease  prevailing  in  certain  localities.  Exact 
knowledge  regarding  the  mode  of  infection  has  cleared  up  many  obscure 
points  in  its  etiology.  The  role  of  the  mosquito  explains  the  greater 
liability  to  contract  malaria  after  sunset  and  during  the  night,  the 
danger  from  stagnant  ponds  and  pools  of  water,  the  peculiar  suscepti- 
bility of  infants  and  young  children,  and  the  greater  frequency  of  the 
disease  in  the  spring  and  summer.  Malarial  attacks  may,  however,  occur 
at  any  season,  since  the  organism  may  be  latent  in  the  body  for  an 
indefinite  time;  how  long  it  is  impossible  to  say,  but  there  seems  to  be 
conclusive  proof  that  it  may  be  for  many  months.  Attacks  of  malaria 
very  often  occur  when  the  general  health  has  been  reduced  by  some 
other  cause,  particularly  by  disturbances  of  digestion. 

Lesions. — Opportunities  for  a  study  of  the  peculiarities  of  the  lesions 
of  malaria  in  children  are  infrequent,  especially  in  New  York,  as  fatal 
cases  are  extremely  rare.  We  have  seen  but  two.  As  observed  by  others- 
the  lesions  do  not  differ  in  any  marked  way  from  those  of  the  adull 
form  of  the  disease.  The  most  important  changes  are  the  destruc- 
tion of  the  red  corpuscles  of  the  blood,  enlargement,  and  in  chroni( 
cases  hyperplasia  with  pigmentation  of  the  spleen;  less  frequently  pig- 
mentation of  the  liver,  kidneys,  and  brain.  Pneumonia  and  gastro- 
enteritis are  occasional  complications. 

Symptoms. — The  clinical  forms  of  malarial  fever  in  children  from  si.i 
to  ten  years  old,  do  not  differ  essentially  from  the  same  disease  in  adults. 
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Holh  trTtmn  ( Ki^.  VM^)  and  oi^tivo-Aytuiiinal  (Fig.  200)  aitjitU  uiriir 
with  cori*>i(li*ral»le  fn'€|ueiKy,  tho  formiT  Iwing  the  type  Dio«t  often  seen. 
Double  tertian  infection  (Fig,  1£>8)  is  not  uiicamnuin  but  slang  ihr 
niidfJIo  Atlantic  cxNi^t  Ute  quartan  tyfic,  unloaa  iBiporteil^  b  tuiknowiu 
The  stages  of  the  paroxysm  aro  g<  ruTaUy  well  nmrked.  The  cold  itage 
begins  with  a  chill  or  vomiting,  with  headache^  la^itud€>  and  getietml 
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pains.  The  hoi  fetago  ia  usually  cliaractcrixi'd  by  a  higbrr  tcfnpf^rature 
than  in  adultM,  and  thia  ia  fidluwinl  by  the  awtmUtig  aUge»  whii  h  b  geo* 
crally  nkarked*  The  |ainiiysm  niay  b<i  rrpeatcd  mmy  Mmt  day  or  cnrfjT 
i^j^  dep^^nding  upon  whrllier  there  ia  a  aingle  or  double  tertbn  inferitoiiy 
until  cxmlruHtHl  by  quinin.  \jem  frv^qiartitly  thrtv  ia  An  eattTo-^utumiial 
tnffH*tion  and  the  ffTer  ia  remitti'iil  fruiu  Ibe  b«(titiiiii(  atMi  tbt  €oii« 
itituitiQiial  fymploma  are  of  groaler  aeirvrity.     Iq  thia  form  theft  ia 
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marked  prostration,  the  tongue  is  thickly  coated,  there  are  often  teod 
ness  and  pain  in  the  region  of  the  liver,  and  occasionally  there  is  slij 
jaundice. 

In  infants  and  very  young  children  peculiar  types  of  malaria  j 
seen.  A  well-marked  intermittent  fever  with  distinct  stages  is  of 
absent,  many  cases  assuming  more  of  a  remittent  type  or  an  irregu 
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Fio.  199. — Typical  Malarial  Temperature,  Tertian  Ttpb,  in  a  Boy  Five  Years  O 
Onset  with  vomiting  and  drowsiness,  but  no  chill.  This  was  an  anticipating  torti 
the  first  paroxysm  occurring  at  3  p.m.,  the  second  at  12  m.,  the  third  at  10  a.m.; 
marks  the  time  when  quinin  was  begun. 

form  of  intermittent  (Fig.  200).  The  onset  is  usually  abrupt  wi 
vomiting,  a  well-marked  chill  being  rare.  Malarial  chills  are  not  oft 
witnessed  in  children  under  five  years  old.  They  are  replaced  in  iiifai 
by  cold  hands  and  feet,  blue  lips  and  nails,  sometimes  slight  geiiei 
cyanosis,  pallor,  drowsiness,  and  prostration.  Vomiting  has  been  prese 
in  two-thirds  of  our  own  cases.  Several  times  we  have  seen  a  malari 
attack  ushered  in  by  convulsions. 

The  fever  is  relatively  higher  than  in  adults,  rising  rapidly  to  10 
or  105°  F.,  occasionally  to  106°  or  106.5°  F.    This  continues  ifrom  fo 
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A  spleen  which  can  be  easily  felt  below  the  ribs  (except  in  the  n 
cases  in  which  the  organ  is  displaced  downward  by  some  condition 
the  thorax)  is  enlarged.  When  it  is  not  sufficiently  enlarged  to 
readily  felt  by  a  practiced  observer  under  favorable  conditions  for  i 
amination^  it  is  not  large  enough  to  be  of  any  diagnostic  importaiK 
None  of  the  other  symptoms  occurring  in  malarial  fever  are  characti 
istic;  they  are  quite  similar  to  those  which  are  seen  in  almost  all  febr 
attacks.     They  are  anorexia^  coated  tongue^  constipation^  and  re 


Haaked  or  Irregular  Forms  of  ICalaria. — These  are  quite  frequent 
young  children,  and  are  due  to  the  presence  of  certain  special  or  uncoi 
mon  symptoms  which  may  readily  lead  to  a  mistake  in  diagnosis.  Th 
are  more  often  seen  than  cases  of  true  malarial  cachexia. 

Among  the  most  frequent  of  the  irregular  forms  are  those  relati] 
to  the  nervous  system.  Headache  is  exceedingly  common  and  is  usual 
frontal.  When  severe  and  associated  with  continuous  drowsiness,  vomi 
ing,  and  constipation,  it  may  lead  to  a  strong  suspicion  of  tubercula 
meningitis.  Vertigo  is  not  a  frequent  symptom,  but  it  is  sometimes  ve 
prominent.  Pains  in  various  parts  of  the  body  are  very  common, 
sharp,  severe  pain  at  the  epigastrium  is  frequent  at  the  beginning  of 
paroxysm..  It  is  often  associated  with  tenderness,  but  has  no  relatic 
to  meals.  Less  frequently,  pain  is  localized  in  the  region  of  the  splec 
or  liver.  Aching  or  dragging  pains  in  the  muscles  of  the  lower  e: 
tremities  are  frequent  symptoms  during  acute  attacks,  but  may  be  < 
short  duration,  disappearing  with  the  fever.  The  pain  is  accorapanie 
by  tenderness  of  the  muscles  and  nerve  trunks,  and  by  loss  of  powe 
which  is  usually  partial. 

Accompanying  the  paroxysm  of  malaria  there  is  occasionally  seei 
more  often  in  infants  than  in  older  children,  acute  pulmonary  congestio 
(Fig.  200),  which  may  give  rise  to  obscure  and  often  very  alarmin 
symptoms.  There  is  an  acute  onset  with  vomiting  and  prostration,  hig 
temperature,  cough,  rapid  respiration,  and  often  slight  cyanosis.  0 
examination  of  the  chest  there  is  found  feeble  or  rude  respiration  ovf 
one  lung,  or  over  both  lungs  behind,  and  sometimes  coarse  moist  rales 
these  signs  and  symptoms  may  disappear  in  the  course  of  a  few  houi 
with  the  fall  in  temperature,  to  return  with  the  next  paroxysm,  or  i 
quinin  is  given  they  may  disappear  entirely.*    This  group  of  sympton: 

*The  following  case  is  a  good  example  of  this  condition  in  its  more  sevei 
form,  and  illustrates  the  difficulties  in  the  diagnosis  of  malaria  in  infanc>': 
fairly  nourished  child,  nine  months  old,  who  had  been  under  observation  in  a 
institution  for  two  weeks,  was  suddenly  taken  with  vomiting  and  fever  (Ti 
200).  A  cathartic  was  followed  by  a  large  undigested  stool,  and  as  the  ten 
perature  then  fell  to  normal,  the  attack  was  regarded  as  one  of  indigestion.   0 
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has  sometimes  led  to  the  mistaken  opinion  that  the  disease  was  pneu- 
mouia,  which  had  been  aborted  by  the  administration  of  quinin. 

Snbaente  or  Chronic  Forms  of  Xalaria. — The  most  constant  symp- 
toms are  anemia,  enlargement  of  the  spleen,  and  slight  fever.  The 
anemia  is  usually  marke<l,  often  being  extreme.  The  enlargement  of  the 
spleen  is  distinct,  easily  made  out  by  palpation,  and  sometimes  is  very 
great  The  fever  is  often  so  slight  as  to  be  discovered  only  when  the 
temperature  is  taken  five  or  six  times  in  the  twenty-four  hours.  The 
other  symptoms  are  of  a  verj-  indefinite  character;  there  may  be  slight 
edema  of  the  lower  extremities,  general  muscular  weakness,  so  that  the 
child  is  easily  fatigued*  loss  of  appc*tite,  coated  tongue,  constipation,  head- 
ache,  muscular  pains,  and  often  cough  from  a  slight  bronchitis.  These 
symptoms  may  depend  upon  many  conditions  other  than  malaria,  even 
when  they  are  seen  in  a  malarial  district.  The  only  positive  evi<len(*e  of 
malaria  in  such  cases  is  the  presenile  of  the  malarial  organisms  in  the 
bloo<l.  Even  the  swollen  spleen,  anemia,  and  slight  fever,  which  are 
often  IcMikcd  ujnm  as  diagnostic,  may  l>e  prcsi'nt  in  i-ases  of  anemia  with 
which  malaria  has  nothing  wliatever  to  do. 

Diasn&Oiit. — The  iH>sitive  diagnosis  of  malaria  rests  upon  the  demon- 
stration of  the  malarial  organisms  in  the  hl<MMl.  They  will  be  found  in 
nearly  all  the  cas4»s  provided  a  <'areful  examination  is  made  a  few  hours 
Ix'fore  the  ]»aroxysm,  and  also  that  no  quinin  has  lNt*n  administenMl. 
When  their  numWr  is  small  they  may  Ik?  missed  at  the  height  of  the 
fever,  although  they  may  readily  be  found  just  before  the  temperature 
Wgins  to  rise.  While  a  jiositive  rt»sult  is  conclusive,  a  negative  one  is  not 
always  so  beitiuse  of  the  impossibility  of  fulfilling  all  the  altove  condi- 
tions. This  fact  and  lack  of  experience  in  bl<MNl  examinations  make  it 
npcessary  for  a  large  part  of  the  profession  to  make  the  diagnosis  by  the 

the  third  day  the  tomperature  was  again  hiieh  and  accoiupanKNl  by  coufdi;  coarw 
rales  were  found  throughout  the  chii«t,  and  fine  rnhy  at  the  right  ha]«e;  it  was 
then  thought  that  pneumonia  was  developing.  On  the  fourth  day  all  the  0>'mp- 
tonis  were  so  much  improved  that  the  infant  wan  n*ganlcd  as  convalescent.  At 
6  P.M.  the  temperature  was  nonual,  and  the  infant  went  to  alei'p  quietly.  At 
930  P.M.  he  awoke  with  a  temperature  of  101*  F.,  extreme  res«tli»iwneM«,  and 
marked  dyi<pnea.  In  half  an  hour  his  ii>'mptomtf  had  increaMii  to  a  point  where 
he  Mi>med  likely  to  die.  He  became  c>'anotic,  the  respirations  were  of  a  panting 
character  and  nve  nearly  to  one  hundred  a  minute,  and  he  coughiHi  with  almost 
ever>'  breath;  the  pulw  was  scarcely  perceptible.  The  »i*ViTc  «>*mptoms  con- 
tinued for  about  an  hour,  then  paiwed  away  grailually«  and  at  tht*  eml  of  two 
and  a  half  hours  they  had  completely  disappean'd,  and  the  child  wa«  in  a  quiet 
sleep  which  continued  until  morning.  Malaria  was  now  suspecteii,  and  the  diac- 
lioBts  e0tal>lished  by  the  dtiico\'er>'  of  the  organisms  in  the  bkMKi.  The  vpleen 
was  at  this  time  much  enlargetl;  the  signs  in  the  chert  were  thow  only  of  broo* 
chit  is  of  the  large  tubes.  Quinin  was  given  in  full  doses,  and  immediately  coo- 
trolled  the  temperature  and  the  pulmooary  ii>'mptonis. 
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other  symptoms.  These,  in  the  order  of  their  importance^  we  won 
place  as  follows:  Prompt  curability  (especially  in  eases  of  fever) 
quinin;  distinct  periodicity  in  the  symptoms;  enlargement  of  the  splee 
and  a  history  of  an  exposure  in  a  district  known  to  be  malarial.  Partieul 
importance  is  to  be  attached  to  the  therapeutic  test.  Becent  experiea 
emphasizes  more  and  more  strongly  the  fact  that  quinin  has  very  litt 
influence  upon  fevers  which  are  not  malarial,  and,  conversely,  that 
fever  immediately  and  permanently  controlled  by  quinin  is  pretty  certa 
to  be  malarial. 

The  fever  and  recurring  chills  of  pyelitis  are  often  attributed 
malaria.  Many  conditions  accompanied  by  an  enlarged  spleen  may  I 
confounded  with  malaria,  especially  simple  anemia,  leukemia,  ricket 
and  syphilis.  While  malaria  may  be  multiform  in  its  manifestation 
the  physician  can  fall  into  no  more  serious  error,  even  in  a  malarial  di: 
trict,  than  to  regard  all  ailments  with  obscure  or  indefinite  symptoms  t 
malarial,  neglecting  careful  physical  and  blood  examinations,  by  whic 
means  alone  an  accurate  diagnosis  is  reached. 

Prognosis. — Although  it  is  seldom  fatal  in  itself,  an  attack  of  malari 
in  a  young  child  may  so  undermine  his  constitution  that  he  may  sue 
cumb  to  some  other  acute  disease.  Cases  are  often  difficult  to  cur 
while  the  patient  remains  in  the  malarial  district,  and  when  frequen 
re-infection  occurs.  In  other  circumstances  and  with  proper  treat 
ment  the  prognosis  of  malaria  is  good. 

Treatment. — Prophylaxis, — More  exact  knowledge  regarding  the  eti 
ology  of  malaria  makes  it  possible  for  much  to  be  done  in  the  way  o 
prevention.  Besides  the  general  measures  proposed  for  the  extemiina 
tion  of  the  mosquitoes  concerned,  emphasis  should  be  laid  upon  the  iiece^ 
sity,,  in  the  case  of  young  children,  of  protecting  them  against  the  bite; 
of  mosquitoes  in  localities  which  are  or  which  may  possibly  be  malarial 
This  can  be  done  by  a  more  thorough  use  of  mosquito  netting  and  bi 
using  upon  exposed  parts  of  the  body  lotions  or  ointments  containing 
menthol,  pennyroyal,  turpentine,  or  other  substances  which  keep  thea< 
pests  away.  The  general  treatment  is  symptomatic,  and  is  to  be  con 
ducted  as  in  all  acute  febrile  diseases.  In  the  cold  stage,  stimulants  or  J 
hot  bath  may  be  required ;  in  the  hot  stage,  ice  to  the  head  and  frequen 
sponging. 

Methods  of  Administration  of  Quinin. — For  infants  our  own  prefer 
ence  is  to  give  the  sulphate  in  an  aqueous  solution,  two  or  five  grain 
to  the  teaspoonful,  according  to  the  age  of  the  patient.  Most  infant 
take  such  a  solution  with  less  difficulty  and  vomit  it  less  frequently  thai 
the  combinations  with  the  various  vehicles  supposed  to  cover  its  taste 
If  the  quinin  is  given  at  night  upon  an  empty  stomach,  vomiting  seldoi 
occurs.     If  repeated  vomiting  makes  it  impossible  to  give  quinin  b 
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mouth  it  may  be  givou  hypodermk^lly.  For  this  purpose  the  bimuriate 
of  quinin  and  urea  is  perhaps  the  most  satisfactory  pre|)aration ;  but 
the  bit:ulphate  may  be  used.  Both  are  more  or  less  irritating  and  there 
usually  follows  some  induration  at  the  site  of  the  injection,  which  may 
last  a  long  time.  While  the  hypodermic  use  of  quinin  is  sometimes 
invaluable  it  should  not  be  employe<l  in  infants  except  in  serious  attacks 
and  when  the  diagnosis  has  been  establitiluKl.  'J*he  frequent  repetition 
of  the  hy])04lermic  injettions  should  be  aY<»ided;  in  most  iast*s,  two  or 
three  p>od  doses  are  sutlicicnt,  the  effect  being  continuinl  by  quinin  given 
by  other  methods. 

For  children  from  two  to  seven  years  old  the  taste  of  quinin  must 
l)e  concealed.  An  aquc<ius  solution  of  the  bisulphatc  may  U>  mixed  with 
the  syrup  of  sarsajmrilla,  oran>re,  or  ycrlm  santa ;  or  the  sulphate  may  l>e 
>riven  in  suspension  in  one  of  the  same  vehicles,  the  mixture  being  made 
just  before  the  dose  is  taken;  otherwise  the  partial  sidution  of  the  drug 
will  render  the  whole  dc»se  excwMlingly  bitter.  When  the  dost»  nnpiinMl  is 
not  large,  as  in  the  milder  cases,  the  lozenges  of  the  tiinnate  of  quinin 
combined  with  chocolate  answer  the  purpose  admirably,  for  tluse  are  so 
nearly  tu^teless  tbat  children  will  take  them  without  difficulty.  Earh 
lozenge  usually  contains  one  grain  of  the  tannate,  which  is  equivalent  to 
alnnit  one-third  of  a  grain  of  the  sulphate  of  quinin.  .V  similar  h>zenge 
containing  one  grain  of  the  hulphate  may  1k>  ma<Ie,  which  is  often  taken 
by  children  with<mt  the  slightest  objwtion. 

F(»r  children  over  seven  years  ohl,  the  same  nietluMls  of  administra- 
tion may  usually  l>e  employed  as  in  adults.  It  is  always  preferable  to 
give  quinin  in  solution,  or  if  not  so,  in  capsule,  but  not  in  pill  form. 

In  a  case  with  well-marked  |»aroxysms  the  quinin  ^houltl  if  {H^ssible 
be  given  in  tlie  interval,  with  the  largest  dose  aUnit  four  hours  In^fore 
the  exjKH-ted  paro\y>m.  With  infants  this  plan  is  S4»metimes  imprat*- 
tiiable,  as  fn^pient  small  doM's  are  u>ually  U^tter  Uirne  by  the  «itomarh 
than  a  few  large  ones.  In  them  alM)  vomiting  s«vms  b>s  likely  to  iMi'ur 
when  it  is  given  on  an  empty  stonui<-h.  For  this  reanin  it  is  advantagiH)Us 
to  give  the  <lrugat  regular  two-  or  thriv-hour  intervals  during  the  night, 
and  omit  all  medication  <luring  the  day. 

DoMtjv. — Relatively  murh  larger  doM-s  of  quinin  are  rtHpiiriHl  for 
young  <hihln*n  than  for  adults.  Kxcvpt  f«»r  it?»  temlency  t4>  disturb  the 
stomach,  quinin  is  Utrne  remarkably  well  by  little  {uitients.  <ienerally 
too  Muall  dost>s  are  given.  An  infant  of  a  yt'ar  ^ith  a  hharp  attack  of 
malarial  fever  will  usually  riMpiire  fnmi  «'i;:ht  Xo  twehe  grains  of  the 
sulphate  <tcn  to  fourte<-n  grains  of  the  bisulphatc)  ilaily.  (>c<asionaIly 
we  have  fouml  it  ne^t•^sary  to  give  double  th«*  quantity  refernil  to.  It 
is  ust*less  to  e\]x><  t  to  Mintnd  an  a<*ute  attack  of  malaria  by  such  doses 
as  one  grain  three  or  four  times  a  day.    Chddren  from  live  to  ten  years 
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SECTION  X 
OTHER  OENKRAL  DISEASES 

CHAPTER   I 
RHEUMATISM 

RHEUMATI8M  iiianifesU  itsolf  in  chihiron  by  quite  a  different  group 
of  HymptoniH  from  tluMe  sei^n  in  adults;  for  thiH  reaM»n  the  disease  was 
formerly  HU])])os4*d  to  Im»  a  rare  one  in  (*arly  life.  It  is  only  within  reeent 
jears  that  it8  frequency  and  its  peculiarities  have  eonie  to  lie  appn'- 
ciated.  For  our  pri*sent  understanding  of  the  subject  we  are  indebte«l 
largi*ly  t4>  the  work  of  English  physi<ians«  es]H*<'iaIly  Theadle,  who  has 
brought  out  more  fully  than  any  one  else  the  close  connection  existing 
between  many  conditions  formerly  not  rcgardeil  as  rheumatic.  One 
who  has  in  mind  only  the  adult  tyiH's  of  articular  rheumatism,  and 
regards  arthritis  as  a  ne(*essary  symptom  for  a  diagnosis,  will  overlook 
in  early  life  many  manifestations  which  arc  cl(*arly  the  result  of  the 
rheumatic  poison.  There  is  mhmi  at  this  ]M»rio<l  a  group  of  clinical  phe- 
nomena, which  often  occur  in  combination  or  in  succession,  whose  asso- 
ciation was  not  underst^Kxl  until  they  were  all  discoven^l  to  In*  relate<l 
to  rheumatism.  Sometimes  one  memlN.T  of  the  gn>up  and  s«>nietimes 
another  is  first  seen,  but  when  one  has  ap|>eared  others  are  likely  soon 
to  follow. 

Rheumatism  in  childhoo<1,  then,  is  manifeste<l  not  alone  by  arthritis 
with  acute  or  subacute  synipt<»ms,  but  by  a  large  nunilM-r  of  other  condi- 
tions which  an*  nt>t  to  In*  rcgard4*4l  in  the  light  of  compli<-ations.  but  rather 
as  forms  of  the  dis4*as4\ 

Etiology. — It  is  not  in  the  pnnince  of  this  work  to  discuss  the  vari- 
ous tluH»ri<*s  regarding  the  natun*  of  rhcunuitism  anti  its  exciting  cause. 
The  drift  of  nu*«1ical  opinion  to-«lay  is  stn»ngly  toward  the  view  tliat 
acute  rheumatism  is  an  inf<*ctious  dis4*as4\  proliably  of  micmbic  origin. 
Although  the  character  of  the  micnNirganism  is  not  yet  sati^factorily 
determiniMl.  the  oWrvations  of  I'oynton  aiui  Paine.  Wass^Tmann  and 
others  jNnnt  to  a  dipIoco4*<us.  Vnder  tive  yi»ars  of  age  articular  rheu* 
mat  ism  is  not  common,  and  in  infancy  it  is  extremely  rare.  We  luice  saw, 
however,  in  a  nursing  infant,  a  typical  attack  of  rheumatic  fever  with 
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multiple  joint  lesionfl.  The  condition  m,  howerer,  go  exceptid 
OMO  slicmlcl  be  cautious  in  making  the  tliagnosis  of  rheuraatifim  in 
Most  of  the  cases  so  regarded  aro  examples  of  scurvy.  After  * 
year  both  the  artiuular  and  the  other  manifestations  of  rhe 
beeonie  very  eoniraon,  and  occur  with  increasing  frequcney  w 
lime  of  puberty. 

Heredity  is  a  very  important  etiological  factorj  and  in  fi 
tljirds  of  the  cases  that  liave  come  under  our  care,  a  rheumati 
liistory  was  obtained*  Of  the  other  important  causes,  the  most 
are  living  in  damp  dwellinp,  direct  exposure  to  cold  and  i 
hygienic  fiurroundingg,  and  insufficient  food.  While  seen  ai 
classes,  rhenmatism  ia  more  common  among  those  who  are  badl; 
Attacks  of  rheumatisni  occur  at  all  season s^  hut  are  much  more 
in  the  spring  montlis.  One  attack  strongly  predisposes  to  a  set 
in  most  cases  there  is  a  history  of  a  large  number  of  attacks  c 
or  less  severity.  Among  our  own  patieJitSj  girls  have  been  affe 
greater  frequency  than  boys- 

Symptoms — Th^  Oen-eral  and  Artir^Iar  Mamf^.itaiions, — ' 
cal  typos  of  rhcuniatism  in  children  present  very  notable  contrasst 
aeen  in  adults*  A  typical  attack  of  acute  articular  rheumal 
as  is  seen  in  adult  life,  with  a  sudden  onset,  high  temperature, 
flamniation  of  several  joints,  profuse  acid  perspiration,  and  i 
delirinm,  is  rarely  seen  in  a  child  under  eight  or  ten  years  old. 
of  tlie  attacks  in  childhood  the  onset  is  not  very  acuie^  the  tei 
is  but  slightly  elevated— only  100°  or  101.5°  R— the  swelling 
are  moderate,  and  the  redness  is  often  absent  The  nnmber 
involved  is  generally  small,  those  most  frequently  affected 
^tiik!cs,  tlie  kiiec^,  tlic  <u\\i\\  jiiiitt?^  of  tlic  foot,  ilic  wri:^ts,  or  t 
These  syni]>iums  iire  ol'U^n  not  severe  eno\igh  to  keep  the  patic 
and  only  the  pain  in  the  joints  of  the  lower  extremities  pre 
from  wrilkiiig.  11ie  (hinitioii  u(  tlu*sc  iittiitks  \^  fntm  one  to  th 
and  In  the  course  of  a  niunth  most  of  thom  recover  evei 
treatment. 

Not  infrequently  the  eym]itum,^  are  limited  to  a  siuffle  joij 
the  hip,  knee,  or  ankle.  Posf^ibly  the  joints  of  tlic  upjjcr  ext 
affected  oftencr  than  would  appear,  but  disease  liere  is  much  i 
to  be  overlookei]  thnn  when  lameness  is  presetit.  The  swelling  i 
jiimI  may  not  lie  evident  except  on  a  close  examination ;  in  j 
there  is  none.  There  is  stifTricss  of  the  joint,  as  shown  hy  Ian 
iliero  may  be  so  much  ]mn  and  soreness  that  the  child  refus 
nltogrther.  Muscular  spasm  abovit  the  affected  joint  is  oftc 
and  may  he  the  most  striking  objective  symptom.  The  tci 
sometimes  h realized,  bnt  it  may  affect  the  ligameiita,  tendons 
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the  musoleg.  Thow»  FyniptomH  may  p<»rKist  for  two  or  thnw  weok8  and 
lead  to  a  KUHpicion  of  incipient  tnlNTculouH  diM^asc  of  the  joint.  Itheunia* 
tism  is  dintinguiBhed  hy  its  more  acute  onset  and  usually  hy  the  presence 
of  slight  fever;  some  elevation  of  temperature  being  the  rule,  though  it  is 
not  often  much  over  1(H)°  F.  A  family  history  of  rheumatism,  or  a 
history  of  previous  similar  attacks  in  the  patient  atTiM'ting  the  same  or 
other  joints,  or  other  mani flotations  of  rheumatism,  are  also  of  assistanee 
in  the  diagn<»sis.  Ocinsionally  nil  doubt  is  remove<l  by  the  disease 
extending  to  other  joints,  or  by  the  development  of  endocarditis.  In 
some  easels  the  symptoms  are  less  in  the  joints  themsi>lvi>s  than  in  the 
musc*les,  and  they  are  fnH]uently  dismissed  as  simply  ^'gn>wing  pains," 
having  notbing  characteristic  aUmt  them  extvpt  their  occurrence  in 
damp  weather. 

Cardiac  Manifcsiaiiotvs. — ^Thesc  may  o<*cur  when  the  arti<ulur  synii>- 
toms  are  very  mibi,  and  in  mme  cam's  when  tluy  are  entirely  ab>ent. 
The  most  friHpient  is  end(Miir<litis.  This  is  much  more  often  M*en  in  the 
acute  rheumatism  of  children  than  of  adults,  an«l  pn»bably  o«*curs  in  the 
nuijority  of  all  severe  cases;  if  it  dcM^s  n(»t  mine  in  the  tirst  attack,  it  is 
likely  to  1m?  wen  in  the  later  ones.  It  friH|uently  (Hvurs  with  a  mibl 
rheumatic  arthritis,  often  being  unnoticed  until  valvular  dis4*asi*  of  con- 
siderable  si^verity  has  develo{>ed.  Sometimes  there  is  only  high  fever 
with  M'vere  ct»nstituti<»iml  symptoms  of  an  indefinite  character,  but  no 
arthritis,  and  no  suspicion  that  the  attack  is  rheumatic  until  end<Htir- 
ditis  is  diwovere*!.  Such  casi's  are  not  iufntpimt.  If  the  {uitients  are 
kept  under  obnTvation,  articular  hymptums  are  almost  (rrtain  to  develop 
later,  and  often  there  an*  other  manifestations  of  rheumatism.  i*s]>ecially 
chorea. 

Peri<-arditis  is  much  less  fn*({uent  than  endiM-arditis,  and  usually 
wTurs  in  children  «»v«»r  S4*ven  yiiirs  obi.  It  is  often  a^MHJat*'*!  with  en- 
dtMiirditis.  The  most  chanirtcristic  form  of  intbininiation  in  early  life  is 
a  sub-a<ute,  dry,  fibrous  form,  often  n-sulting  in  gn*at  thickening  with 
extensi\e  adbesions,  and  fnH|uently  in  oblit(*ration  (»f  the  {HTicanlial 
sac.  When  on<x'  starte«l  it  shows  a  strong  ten«lency  to  recurreni'C  and 
pi»rsi>ten<*e. 

The  hitirt  is  S4)  fn^piently  atfecteil  in  the  rheumatism  of  childhood 
that  it  should  Ih»  closely  watclml  ubmevcr  articular  sy ni|»tonis  are  pn's- 
ent,  no  nuittcr  how  mild  they  nuiy  W\  and  not  only  in  thes<'  cas«s,  but  in 
all  the  (*on«lition>  hen*after  enunierateil  with  wbirb  rheumatism  is  likely 
to  Im*  asMM'iateil. 

Inffamtnaiions  of  othrr  s*'nnts  wmftrafif^ — the  plmra,  |>«Titoneum. 
and  pia  mater — were  mn<  b  more  fre<pnntly  a^  riU»il  to  rbeunuitism  in 
the  ]mst  tban  now.  TlitTf  is  rea^^on  for  btlifxing  ttuit  on  ran*  (Mi-a^ions 
the  pleura  may  lye  inv<dvi*d.  but  very  exivptionally  in  young  children. 
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There  is  no  evidence  that  the  peritoneum  and  meninges  are  directly 
affected  by  rheumatism. 

Torticollis  when  it  occurs  acutely  is  frequently  rheumatic  This 
form  is  characterized  by  its  sudden  development,  continuous  spasm,  the 
great  amount  of  muscular  soreness,  the  moderate  pain,  and  the  fact  that 
it  usually  disappears  spontaneously  after  a  few  days.  Other  manifesta- 
tions of  muscular  rheumatism  are  less  characteristic  and  usually  affect  the 
muscles  of  the  extremities. 

Anemia  is  almost  invariably  seen  in  rheumatic  patients,  both  during 
and  between  the  attacks.  The  effect  of  the  rheumatic  poison  upon  the 
blood  resembles  that  of  malaria.  A  secondary  anemia  develops,  often 
of  considerable  severity. 

Chorea. — In  the  chapter  upon  Chorea  we  have  already  discussed  the 
association  of  that  disease  with  rheumatism  and  expressed  our  belief 
in  a  very  close  relationship  existing  between  them.  Not  infrequently 
chorea  is  the  first  manifestation  of  a  rheumatic  diathesis,  to  be  fol- 
lowed soon  by  articular  symptoms  or  by  endocarditis  without  such  symp- 
toms. In  other  cases  chorea  and  acute  endocarditis  occur  together  with- 
out articular  symptoms,  or  all  three  may  be  associated.  Whichever  of 
the  three  conditions  is  first  seen,  the  physician  should  always  be  on  the 
lookout  for  the  others.  The  frequency  of  rheumatism  in  choreic  patients 
has  been  variously  estimated  by  different  observers;  in  our  own  cases 
over  fifty  per  cent  have  given  unmistakable  evidence  of  a  rheumatic 
diathesis. 

Tonsillitis, — The  association  of  tonsillitis  and  pharyngitis  with  rheu- 
matism appears  in  many  cases  to  be  a  close  one.  Children  who  are  the 
subjects  of  frequent  attacks  should  be  regarded  as  probably  rheumatic, 
and  closely  watched  for  other  signs  of  that  disease.  Acute  tonsillitis 
often  ushers  in  an  attack  of  rheumatic  arthritis,  and  occasionally  acute 
endocarditis  without  articular  symptoms.  The  nature  of  the  relationship 
is  not  yet  fully  explained ;  by  many  the  tonsils  are  regarded  as  the  struc- 
tures in  which  the  organisms  of  rheumatism  first  obtain  a  foothold. 

Subcutaneous  Tendinous  Nodules. — General  attention  was  first  drawn 
to  these  as  a  manifestation  of  rheumatism  by  Barlow  and  Warner,  in 
1881,  who  described  them  as  "oval,  semi-transparent,  fibrous  bodies  like 
boiled  sago  grains.'^  They  are  most  frequently  found  at  the  back  of  the 
elbow,  over  the  malleoli,  at  the  margin  of  the  patella;  occasionally  on 
the  extensor  tendons  of  the  hands,  fingers,  or  toes,  or  over  the  spinous 
processes  of  the  vertebrae  or  the  scapulae.  They  are  composed  of  fibrin, 
cells,  and  fibrous  tissue,  and  vary  in  size  from  a  large  pin's  head  to  a 
small  bean,  sometimes  being  as  large  as  an  almond.  The  nodules  may 
come  in  crops,  lasting  for  a  few  weeks  and  then  disappear,  or  they  mav 
last  for  months.    An  eruption  of  nodules  is  usually  coincident  with  other 
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rheumatic  manifestations.  Tliese  nodules  are  better  felt  than  seen, 
although  they  may  be  visible  if  the  skin  is  tightly  drawn.  They  are 
certainly  not  common  in  this  country ;  and  although  we  have  made  it  a 
rule  to  examine  rheumatic  patients  for  them,  we  have  seen  them  but 
seldon^  and  they  have  been  pmminent  in  only  eight  or  ten  ciittes.  This 
has  also  been  the  experience  of  most  observers  in  this  country.  P>om 
published  reports,  however,  they  apix*ar  to  l)e  muih  more  frequent  in 
Kngland.  There  can  l)e  no  doubt  regarding  the  ccmnection  of  these 
nodules  with  rheumatism. 

Erythema. — The  connection  between  rheumatism  and  the  various 
forms  of  erythema — marginatum,  papulatum,  and  nodosum — has  lx>en 
very  clearly  shown  by  C'hcadle.  None  of  these  is  a  frtHjucnt  condition 
in  <*hildhoo<l,  but  when  sei*n  it  should  always  suggest  rheumatism. 

Purpura. — The  asMX'iation  of  purpura  with  rheumatism  is  at  times  s« 
close  that  there  cnn  l)e  little  doubt  of  the  close  connection  Wtween  th<*  two 
conditions.  ]{heumatic  purpura,  however,  is  quite  distinct  from  the 
other  forms  of  purpura,  and  is  a  much  less  friH]ucnt  disease. 

Diagnosis. — In  order  to  nn-ogiiize  rheumati:<ni  in  a  child,  one  must 
free  his  mind  from  prtH*onceived  notions  of  the  disi>ase  drawn  from  its 
manifestations  in  a<lults,  as  very  few  cases  correspond  to  the  adult  type 
of  acute  rheumatism.  In  early  life  the  di^^ase  is  retxignized  not  by  any 
one  or  two  special  symptonut,  but  by  the  association  or  c<mibination  of  a 
number  of  conditions  which  may  appear  unrelated.  In  determining 
whether  or  not  any  given  set  of  symptoms  is  due  to  rheumatism,  one 
should  consider:  (1)  the  family  history,  sim«  in  early  life  heredity  is 
so  important  an  etiological  factor;  (2)  the  pn^vious  history  of  the  patient, 
not  only  as  regards  articular  pains  and  swellings,  the  slight  joint^stifTn«*ss 
without  swelling,  the  indefmito  wandering  |Niins  in  damp  W(*ather,  an«l 
the  so-<'all(Hl  gn>wing  {wins,  but  also  the  pn^vious  existenct'  of  chon*a, 
frequent  attatks  of  tonsillitis,  torticollis,  or  erythema;  (^()  the  examina- 
tion of  the  {latient,  which  should  imlude  a  can*ful  S4>arch  for  tendinous 
nodules,  as  well  as  a  thon)Ugh  examination  of  the  heart  for  signs  of 
endodirditis  or  p(*ricarditis,  and,  in  ctiS4*s  which  arc  at  all  ai'Ute,  the 
temperature.  In  doubtful  cas4>s  with  monarticular  symptoms  much  im- 
portance is  to  l»e  attached  to  the  prest^nt^  of  8light  fever,  the  abrupt 
onset,  and  tendern<*ss  of  the  neighlioring  mus4li*s  and  tendons — all 
occurring  without  a  history  of  traumatism.  Kheumatism  is  more  often 
overlooked  than  confoundtMl  with  other  diseas<*s;  although  in  childhood 
multiple  neuritis  and  tulN^nuloiis  and  syphilitic  bone  disease  are  often 
mistaken  for  it,  and  in  infancy  the  same  is  true  of  scurvy.  The  extreme 
infrequency  of  rheumatism  during  the  first  two  years  of  life  should 
always  nmke  one  M-eptical  n*garding  it.  In  an  infant,  when  the  symp- 
toma  are  confined  to  the  legs  and  are  not  accompanied  by  fever,  they 
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are  almost  certain  to  be  due  to  scurvy,  even  though  the  gums  are  nonnal 
and  ecchymoses  have  not  appeared.  Multiple  gonococcus  arthritis  luis 
often  been  diagnosticated  rheumatism.  Many  cases  of  general  sepsis', 
especially  such  as  originate  from  the  tonsils  or  the  teeth,  may  be  accom- 
panied by  joint  swellings  resembling  rheumatism. 

FrognoBifl. — Rheumatism  in  a  child  is  in  itself  seldom  if  ever  danger- 
ous to  life.  In  the  great  majority  of  cases  the  articular  symptoms  soon 
disappear,  even  without  special  treatment.  The  danger  from  the  disease 
consists  in  its  cardiac  complications.  One  attack  of  rheumatism  is  almost 
certain  to  be  followed  by  others,  and  when  once  the  heart  has  been 
affected  it"  lesions  are  likely  to  increase  with  each  recurrence  of  the 
disease. 

Treatment. — Rheumatism  in  children  derives  its  chief  importance 
from  its  relation  to  cardiac  disease.  Cardiac  complications  are  so  fre- 
quent and  so  serious  that  everything  possible  should  be  done  to  avert 
rheumatism  from  those  who  by  inheritance  are  especially  predisposecl  to 
it,  to  prevent  its  recurrence  in  a  child  who  has  once  had  the  disease,  and 
during  an  attack  to  prevent  the  heart  from  becoming  involved.  The 
relation  of  diet  to  rheumatism  is  very  imperfectly  imderstood.  Our  own 
opinion  is  that  there  is  no  close  connection  between  the  two.  The  under- 
clothing should  be  of  wool  during  the  entire  year,  in  summer  the  lightest 
weight  being  worn.  The  feet  should  be  carefully  protected,  and  exposure 
in  damp  weather  avoided.  Indoor  occupations  should  be  chosen  for 
rheumatic  boys. 

Tlie  tendency  to  recurrence  is  so  strong  in  this  disease  that  a  child  of 
rheumatic  antecedents,  who  has  shown  in  the  various  ways  mentioned  a 
marked  predisposition  to  rheumatism,  and  who  has  had  an  attack,  even 
though  a  mild  one,  should,  if  possible,  spend  the  winter  and  spring  in 
some  warm,  dry  climate,  or  even  remain  there  permanently.  Otherwise 
in  most  such  children,  it  is  only  a  question  of  time  M'hen,  with  the  re- 
peated attacks,  the  heart  will  become  involved. 

To  avert  the  danger  of  cardiac  complications  during  an  attack  of 
rheumatism,  or  to  limit  their  extent,  there  are  two  things  which  shouhl 
invariably  be  insisted  on :  first,  to  confine  to  the  house  and  in  a  warm 
room  every  child  with  rheimiatic  pains,  no  matter  how  mild;  secondly, 
if  fever  is  also  present,  to  keep  the  child  in  bed  while  it  continues,  even 
though  it  may  not  be  above  100.5°  F.  Absolute  rest  and  the  equable 
temperature  thus  secured  are  unquestionably  of  more  importance  than 
anything  else  in  protecting  the  heart  during  a  rheumatic  attack.  With 
these  precautions  must  be  combined  an  early  diagnosis.  In  very  many, 
perhaps  in  most  cases,  the  harm  is  done  before  the  true  nature  of  the 
disease  is  suspected,  the  symptoms  being  dismissed  as  of  slight  impor- 
tance because  the  articular  manifestations  are  not  very  severe.    Children 
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who  have  once  had  rheumatism  should  l>e  chHsely  watched  during  chorea 
and  other  diseases  related  to  rheumatism,  the  heart  should  \yc  friKjuently 
examined,  and  the  physician  should  be  on  the  alert  for  the  first  articular 
symptoms. 

Aside  from  the  measures  just  mentioniHl,  the  treatment  of  rheuma- 
tism in  childhoo<l  is  to  be  conducti>il  very  much  like  that  of  adult  life. 
In  most  acute  attacks  either  salicylate  of  s^nla  (fjr.  v  every  three  hours 
to  a  child  of  live  ytars).  aspirin,  oil  of  wintergrt^n,  or  salicin  should 
l>e  given;  as  the  majority  of  cases  are  not  very  acute,  marked  improve- 
ment is  by  no  means  always  obtaineti  by  these  drugs.  Alkalis  should  bo 
given  in  all  casi>s  in  combination  with  the  salicylates,  but  particularly 
in  those  in  which  there  is  hy|K>racidity  of  the  urine.  Kither  the  acetate 
or  citrate  of  potassium  or  the  biiarbonate  of  soilium  may  be  used,  a  sulfi- 
cicnt  quantity  U^ing  atlministered  to  render  the  urine  alkaline. 

(^uite  as  niHrsi^ary  as  thesi*  drugs  is  the  use  of  general  tonics,  par- 
ticularly iron  and  i*od-liver  oil.  Tlu^se  should  be  given  not  only  between 
attacks  to  fortify  {Mticnts  against  their  rirurrence,  but  also  in  sulmcute 
(ases  which  are  sometimes  intluentxHl  very  little  or  not  at  all  cither  by 
salicylates  or  alkalis. 

The  imiM>rtanti»  of  attention  to  |)atiudogiial  conditions  in  the  tonsils 
and  mouth  in  all  c)uldn*n  with  recurring  rhcunmtic  attacks  should  not 
Im?  overhM)ke<l ;  csi»ecially  should  disi'asi^il  t^msils  lie  removetl  and  carious 
teeth  and  diseased  gums  recvive  appropriate  treatment 


CHAITKR   II 
DIABKTKS  MELUTVS 

In  this  chapter  will  be  attcmptinl  only  a  di*s<'ription  of  the  pec*uliar 
fi*aturt*s  whith  dialM-tcs  pres<'nts  when  attei-ting  young  {mticnts.  It  is 
a  rather  infrtHpicnt  iliMasi*  in  chiltlrcn.  Of  l,.'{(»o  (as<*s  of  diaU^es  itd- 
liH'teti  by  I'avy,  only  eight  were  undtT  ten  yi»ars  of  age.  In  a  wries  of 
700  lasi's  itdlccttil  by  Pnuit,  only  one  taK»  was  under  ten  viars.  In  a 
series  of  3S0  lasi^s  c^>lUHte<l  by  Meyer.  «»nly  «»ne  rase  was  umler  ten  yitirs 
of  agi\  More  ri*«*ent  statistics  ha\e  shown  that  the  pro]Hirtion  of  rhildren 
untler  ten  among  diaU'tics  is  not  S4)  small  as  wouM  In*  indicattil  by  these 
figures.  Von  Xot»r«len  has  reimrteil  s*  ra.H's  in  ehildren  \\\u\vt  ten  in 
aUuit  3j)00  caMs  of  iliaU'tes.  We  ha\e  ourM'lve>  H*en  nmre  than  thirty 
ias<»s. 

Etiology. —  Stern,  in  a  M-rirs  of  117  mlliitiil  ruM*?.  of  dialN*t<*s  in 
chiltlren,  states  that  17  ^ere  females  and  M  niaUt  >,  the  si'X  in  the  other 
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cases  not  being  given.  Of  26  of  the  cases  observed  by  us,  16  were  in 
females  and  10  in  males.  It  seems  that  females  are  rather  more  fre- 
quently afl^ected,  in  contrast  with  the  marked  preponderance  of  cases  in 
males  in  adult  life.  Although  extremely  rare,  cases  have  been  observed 
during  the  first  year  of  life.  Statistics  on  this  point  are  not  altogether 
trustworthy,  since  some  cases  of  temporary  glycosuria  have  certainly 
been  included.  The  youngest  case  that  has  come  under  our  observation 
was  in  a  boy  of  twenty-six  months. 

Among  the  etiological  factors  heredity  is  one  of  the  most  important. 
Pavy  reports  the  case  of  a  child  dying  of  diabetes  at  two  years  in  whose 
family  the  disease  had  existed  for  three  generations.  Instances  have 
been  recorded  of  the  occurrence  of  diabetes  in  four  or  five  children  of 
the  same  family.  There  was  a  family  history  of  the  disease  in  11  out  of 
26  patients  under  our  care.  Several  of  the  cases  reported  in  children 
have  been  preceded  by  injuries  received  upon  the  head.  In  a  number 
of  our  own  cases  the  disease  has  followed  the  consumption  of  large 
quantities  of  sugar  for  a  long  time.  Often  no  adequate  cause  can  be 
found. 

Symptoms. — The  most  important  early  symptoms  are  thirst,  polyuria, 
and  wasting;  their  development  is  often  quite  rapid.  The  thirst  is  in- 
tense, often  leading  children  to  drink  four  or  five  pints  of  fluid  a  day, 
or  even  more.  The  amount  of  urine  passed  varies  from  one  to  eight  quarts 
daily.  The  specific  gravity  is  from  1.026  to  1.040,  and  the  amount  of 
sugar  usually  large.  Acetone,  diacetic  and  j8-oxybutyric  acids  are  also 
present  in  greater  or  less  amount.  Albumin  is  not  infrequently  found- 
Incontinence  of  urine  is  an  important  symptom,  and  often  one  of  the 
earliest  to  be  noticed.  The  wasting  is  usually  quite  rapid,  so  that  a  child 
may  lose  as  much  as  six  or  eight  pounds  in  a  month.  It  is  generally 
accompanied  by  anemia.  The  appetite  may  be  poor;  at  times,  however, 
it  is  voracious.  Other  symptoms  of  less  importance  are  a  dry  mouth, 
scanty  perspiration,  irregular  sleep,  occasional  epistaxis,  furuncles  and 
abscesses,  decayed  teeth,  aifd  genital  irritation. 

The  course  of  the  disease  is  much  more  rapid  in  children  than  in 
adults,  and,  as  a  rule,  the  younger  the  child  the  more  rapid  its  progress. 
Without  proper  treatment,  the  great  majority  of  the  cases  prove  fatal 
in  from  three  to  sLx  months  from  the  time  the  symptoms  are  sufficiently 
marked  to  make  the  diagnosis  possible.  Occasionally,  however,  one  of 
the  milder  type  may  be  prolonged  from  one  to  two  years. 

The  progress  of  the  disease  is  marked  by  continuous  wasting,  which 
may  result  in  a  striking  degree  of  malnutrition  and  prove  fatal.  Some 
are  carried  off  by  intercurrent  pneumonia  or  tuberculosis,  but  the  ma- 
jority die  comatose.  When  coma  develops,  the  case  may  be  considered 
hopeless,  and  death  is  likely  to  be  postponed  but  a  few  days.    The  cause 
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of  diabetic  coma  has  not  been  explained  with  entire  satisfaction.  It 
occurs  when  there  has  Imhmi  a  prolonged  and  severe  drain  upon  the 
alkaline  defenses  of  the  body  by  the  abnormal  aoids  whiih  are  not,  in 
themselves,  directly  poisonous.  Acidosis  is  a  regular  ac(H)mi>animent  of 
coma.  Whether  it  is  the  sole  cause  is  at  the  present  time  not  entirely 
clear. 

Siagnotii. — DialK»t(»8  is  apt  to  Ik?  overl(H)ko<l,  iMM-auso  of  the  com- 
mon neglect  of  urinary  examinations  in  children.  The  pn>minent  symp- 
tomSy — thirsty  polyuria,  and  wasting — when  associated,  should  always 
attract  attention.  Enuresis,  accompanied  by  nmrked  wasting,  is  alway:« 
suspicious.  In  some  casi's  genital  irritation  may  l>e  the  most  prominent 
early  symptom.  A  positive  diagnosis  is  made  only  by  an  examination 
of  the  urine. 

Prognotil. — In  few  diseas<^  has  the  pn)gnosis  Inh^u  so  luid  as  in 
diabetics  in  children.  »S4*nator  has  declareil  that  dialM^tes  in  thildhtM>d 
is  hopeless  and  all  trciitmcnt  useless.  Von  Noorden  has  said  that  witli 
rare  exci*ptions  dial>etrs  of  childlKMNl  allows  no  respite.  Such  has  als4i 
been  our  exjH?rieni*e.  From  the  more  n^c^'nt  metluMls  of  treatment*  t»siH»- 
cially  that  r(K*ommende<l  and  elalMiratrd  by  Allen,  much  more  is  to  be 
expcvted.  It  has  bei»n  sulliciently  demonstratiHl  that  children  can  be 
maintained  in  a  satisfactory  condition,  free  from  sugar  and  gaining 
gradually  in  weight  for  many  months.  We  have  now  under  obsiTvation 
live  children  who  are  doing  well.  Whether  it  will  Iw  |K)ssible  for  them 
to  continue  in  this  way  and  to  reach  adult  life  pro|H'rly  devi*lo|HHl  is  a 
matter  which  only  the  future  can  dwide.  The  outhNik  is,  however,  not 
so  imnuHlintrly  dark  as  it  has  Ikh^u.  Int<>llig(>nt  <»bs4'rvation  and  unremit- 
ting (-are  are  re<|uinHl  lM>th  by  the  physician  and  |ian*nts.  Without  tht*m 
gKMMl  results  are  impossible. 

Treatment — The  indi«'ati(»ns  for  treatment  are  the  sjime  in  chiblren 
as  in  adults.  Nothing  more  t-an  Ik*  indiititcMl  here  than  the  prinriplt*s  to 
l»e  followcnl.  In  diaU'tes  tlu*  carlM)hy4lrate  tttlcnuH-e  is  always  very 
gn»atly  diminished  but  usually  not  entirely  lost.  The  pur|Hist»  is  to 
inrreas4>  this  tidcrantv.  It  din  <inly  Ih'  accimipliNlnHl  by  pnitiH-ting  the 
<'arlM»hydrate  mechanism  from  over^tnlin.  If  the  ttileramv  is  exci-wlwl 
and  sugar  is  excretiMl  in  the  urine,  the  carlM»bydrate  m<*<-hanism  Un^onu's 
less  and  h*ss  callable  ami  the  tolt>ran(«>  sinks.  Hy  pr<*venting  sugar 
excretion  the  m«*<hanism  impniM's  and  tlh*  t4ib'ran«i»  rises.  Patient^ 
should  then»fore  l>e  nMideriMl  sugar  fn***  at  tlie  earli«*st  [xi>sible  moment 
and  ctinstantly  maintaineil  sngar-fnv.  This  may  \h*  a«-conipli.**li<*tl  by  tem- 
|Mirary  starvation  until  n(»  sugar  apf^'ars  in  tht»  urine.  Nothing  what- 
ever by  m<iuth  sh«»uld  Ih»  allowt^l  but  «lt»iir  broth  and  water.  When 
there  is  no  sugar  e\crete<l.  well-oMike*!  Nt-jretables  may  U»  given,  at  first 
thoHe  containing  but   little  carUihydnite,  such  as  as|iarigus,  spiiiaelK 
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cabbage,  onions  and  celery.  After  two  or  three  days,  nitrogenoas  foods, 
eggs,  meat  or  fish  may  be  allowed  and  later  bacon,  butter,  olive  oil  and 
other  fats.  All  of  these  are  to  be  given  in  small  amount  at  first  and 
gradually  increased  until  the  nitrogenous  and  caloric  needs  of  the  body 
are  satisfied.  Loss  of  weight  at  first  is  to  be  expected  and  is  not  to  be 
feared.  Carbohydrate  tolerance  and  not  the  weight  curve  is  the  indei 
of  progress.  It  is  important  that  a  record  should  be  kept  of  the  amount 
of  carbohydrate  taken  and  of  the  amount  of  sugar  and  acetone  bodies 
excreted  in  the  urine.  Not  more  than  10  grams  of  carbohydrate  a  day 
should  be  given  at  first  and  any  increase  should  be  slowly  made.  Even 
if  no  sugar  appears  in  the  urine,  it  is  advisable  in  severe  cases  to  intro- 
duce a  day  of  only  broth  feeding  every  ten  days  or  two  weeks,  after 
which  a  low  carbohydrate  diet  should  be  instituted  and  the  carbohydrates 
again  gradually  increased.  From  time  to  time  an  attempt  should  be 
made  to  introduce  articles  of  food  such  as  oatmeal  and  milk  in  small 
quantities  but  never  in  amount  sufficient  to  cause  glycosuria.  If  sugar 
appears,  a  rapid  and  great  reduction  in  the  carbohydrates  of  the  food  is 
to  be  made  and  any  increase  should  be  instituted  with  caution,  and  not 
for  several  weeks  should  the  amount  be  reached  which  was  formerly 
followed  by  glycosuria. 


CHAPTER   III 
PELLAGRA 

Although  it  is  only  recently  that  pellagra  has  attracted  much  atten- 
tion in  this  country,  it  is  not  likely  that  it  has  existed  here  for  only  a 
few  years,  but  rather  that  it  has  not  been  recognized.  At  the  present  time 
its  etiology  is  not  understood.  Three  theories  as  to  its  cause  have  been 
advanced.  The  first  and  the  one  longest  held  is  that  it  is  due  to  the 
eating  of  spoiled  corn  (maize).  In  this,  toxic  products  are  suppased 
to  be  produced  by  the  growth  of  fungi  or  of  bacteria.  The  second  is 
that  it  is  a  parasitic  disease  transmitted  by  the  bite  of  an  insect  (the 
gnat).  The  third,  and  the  view  which  is  becoming  more  and  more 
widely  accepted,  is  that  it  is  due  to  a  diet  deficient  in  certain  important 
constituents  (vitamins),  which  places  it  in  the  same  group  as  scurvy 
and  beriberi.  The  recent  observations  of  Goldberger  have  shown  that 
recurrences  of  the  disease  may  be  prevented  by  a  reduction  in  the  amount 
of  carbohydrate  food,  and  by  considerable  increase  in  vegetable  and  ani- 
mal proteins,  especially  fresh  milk,  eggs,  meat  and  leguminous  vegi^ 
tables.  His  observations  indicate  that  pellagra  may  Ikj  produc^ed  by  giv- 
ing a  diet  which,  though  abundant,  may  consist  chiefly  of  carbohydrates 
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and  from  which  frc*h  ttnimal  lUitl  vcgr^Uiblc  prttUnuif  have  heen  excluded* 

rVlUgra  i»  M*tMi  iit  nil   ageii  ultbuu^h  it  i*  ct»m|mraiively  rare  in 

very  yoang  iuftuiU*     After  two  yearti  of  a^  it  ifl  much  moro  cummon* 

It  is  fomid  with  grcuti'td  frtHiucnty  in  the  i^Uitcs  nf  the  Smith  Atlantic 

Ciitt^it,  althuugh  caseu  have  been  rcfN»rted  fmrn  aloujiit  every  ^tate  in  the 

Unioa  and  even  from  Canarla.     l*rllttgni  i»  a  iH^eaiK.'  preiuninently  of 

[_ilic  warm  moiitlm,^ — «Jpring»  summer  and  autumn.     An  Bocm  as  txxil 

reather  comet*  it  utiually  diminii^ht*^  iiiurh  in  R»vcrity  and  in  frt»qucney, 

but  ciim»  somotimed  develop  even  during  the  winter.    It  in  found  chidly 

Fftinung  the  pcior  linng  in  uufianitary  gnrruundings,  but  no  dasH  n  ' 

fexcmpi.    Wliile  it  itn  fiutnd  in  ritir^  ii.h  wrll  tii*  titwn?*,  tt  ofrun^  nu 
in  euuniry  dintrieta. 

Tliere  are  no  charat  tcri^iu*  anatiiuinai  it'tijHijM  in  [i»'ila;^rii.  i  cliin.ir 
change  in  the  brain  U  common.  In  tite  it^nl  di gcncratitui  of  tlie  h.tiTJil 
und  ])oif(ierior  c*olumnii  in  frequently  founds  but  u^iuiilly  only  in  am>  ttiat 
have  oxiMtitl  fur  many  monllis  or  ymra* 

Symptoma. — T\w  itymj»ti»m»*  in  a  well-nmrked  cam?  are  eauy  to  n^i>g- 
ni^e,  but  in  the  mihl  form  iho  di»«ea«tt?  may  |je  almost  impuiN«ible  to  det4'i*t, 
and  it  may  be  a  Jong  time  liefore  a  ' 
can  Ih?  reathtHl.    There  are  tliree  <r 

the  gafttro-inteiitinai  aymptuma  and  tboM»  of  the  nervoua  ny^Usm.  The 
ett(an«Hut«k  or  the  gBiitro*!nteptiiuil  ^miiftoma  afo  Ihom  ftnl  in  ovideiKe. 
The  eruption  h  found  chiefly  on  exjunied  •tirfacca  mod  for  this  raftw>Q  and 
because  it  often  begina  with  the  advent  of  warm  w«atber»  it  i»  frM|uently 
I  fur  itnnburn.    Tl  hqti  begina  aa  an  irjrtlMau,  but  after  a 

[•tti^th  of  time  e  a  taka  plaee»  deHfaamalion  being  in 

*  ry  amrked.    The  ilcin  in  thiekenctl,  rtMigh  and  dry,  altltougb 
in  txreptional  cireumi*tam««  veaiclai  ami  btillao  may  be  fi» 
uhrmtion  even   mnv   take  plaiv.     The  eruption    (Fig*   iJdIJ    i  j 

upon  the  handa,  mnk,  fac^  and  fiH^t,  alliioiigh  it  may  uprrad  far  up  iiw 
.'I  '!  U*git  and  involve  even  porttona  of  the  trunk  an  wdL     It  i** 

_ ly  pymmetritml  and  the  Imiona  aro  sharply  outiimMl;  when  tiiey 
are  not  so  tt  usually  indieatea  that  the  emptJoQ  U  reredlng,  Thrre  ii»  a 
ev'rtain  amount  of  bniwniah  dimxdoratiooy  ita  intensity  depending  somie* 
what  u(Kin  the  <x)mpleijon  of  the  person  affected.  Xo  tti4itng  is  cinif 
plained  of,  but  a  sliglit  burning  or  tingling  senaation^  The  natU  are 
unafTcHted.  The  titngue  it  oftentimes  red;  it  may  ba  ooated.  with  eiear 
edges,  or  it  may  be  dry  and  gUxed*  Hio  papillae  are  often  somewhat 
enlarged.  The  tongue  may  be  swullen.  In  addition  tu  the  glfwsitis  tl>en* 
may  be  sIhh  litomatitis  and  pngiTttis.  Bornlng  in  the  nytuth  is  an  occ«* 
atonal  complaint. 

The  gastric  symptoms  are  few,  Vcimtting  ts  rare.  An«irwa  may  be 
Aiaifesd  but  at  times  tliefe  ta  a  iravini;  for  on  usual  food.    [Marrbca  b 


Boy,  five  yeara  old;  died  of  the  dis^ac  five  i 

Depres.sioH  is  of  ton  present.  There  is  frequently  a  change  i 
tlie  children  becoming  dull,  morose  and  peevish.  An  anxioi 
facial  cxpTosFion  18  characteristic  of  marked  cases.  The 
usimlly  exa;2:geratcrl.  Ankle  clonus  is  frequeutly  present  ai] 
be  a  decided  tremor  upon  exertion.     If  the  intestinal 
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af|:ain  the  following  npring  and  this  may  W  roi>eate<l  many  times.  It  is 
for  this  reason  ditlUult  to  say  when  the  disc^asc  is  really  eured.  The 
prognosis  in  children  is  hetter  than  that  in  adults  but  death  may  occur 
from  a  continuanct*  of  the  diarrlu*a,  from  the  development  of  marked 
malnutrition  or  from  int<'r('urrent  infintions. 

Treatment. — Xo  siHMiiic  rein«'tly  f«>r  the  dis<Mise  has  y«»t  Ikh^u  disciiv- 
ered.  The  gastro-intestinal  ctindition  should  lie  tn^ated  symptonmtirally. 
Pellagrous  mothers  should  not  nurse  their  infants.  They  should  be 
artificially  fed  or  a  wet-nurse  should  l>e  se<»ure<l.  In  children  beyond 
the  nursing  age  the  diet  shouhl  l)e  a  mixe<1  one,  suitiMl  to  the  age  of  the 
child  so  far  as  the  gastro-intestinal  sympt(»ms  will  allow.  Following  the 
suggt*stions  derived  from  (t«ddlM»rger's  observations,  cureful  attention 
should  be  given  to  the  Uhh\.  A  faidty  diet  in  which  carl)ohydrates,  i»si>e- 
cially  corn  nu*al,  have  In^en  excessive  shouhl  )>e  replaccMl  by  one  with  an 
ahundan(HM>f  milk,  eggs,  fresh  m«Mit,  jhms  and  iM'ans.  The  patient  slu»ulil 
U»  put  in  the  lH»st  hygienic  surroundings  |M>ssiMe.  Ars«»nic  is  iM^lievml  to 
\h*  of  siNH-ial  value.  It  may  h«»  given  by  nmuth  in  the  form  of  Fowler's 
solution,  but  it  is  thought  by  many  tf»  lie  more  etT«'<  tive  when  given  hy]M>- 
dermatically.  So«liuni  nie«Mlylnt<»  ni;iy  Ik»  ummI  in  doM's  of  l/Ti  to  1,4 
grain  n*{H*at4Hl  two  or  three  times  at  intervals  of  S4>veral  days. 
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AbdomoD,  rzimliuitfoD  of.  30;  growth  of, 
25;   Id   rickets,   254. 

AhscniB,  ilv<K>lAr,  273 ;  cerfhral.  7AU ; 
crrrbnl.  Id  icate  otitis.  043;  hepatic,, 
439;  Ischiorectal.  434;  msmmsrj.  117; 
inaltlpl«>.  Id  oewly  bora.  86;  perttoDcal. 
44n ;  perttoDslllsr.  307 ;  psoas.  In  spinal 
caries.  Oil;  retro-esophajceal.  312;  n^ 
tro-pharyofeal,  In  Pott*s  dlseano,  203, 
OOH;  subphrenic.  4r>.n. 

Acid,  hydrochloric.  Increas«>d  by  lavaKc 
340;  hydrochloric.  In  stomach  dlK<*«tlon, 
317  ;  In  chronic  gastric  dlKi*iitlf>n.  341. 

AcldoNlH.  217.  3<tr»;  trratturnt  of.  .'{72. 

Ad«>nltlH.  iilmpl«>.  acute,  802;  sliuplr, 
chronic.  HAS. 

Adenoid  veiretatlons  of  pharyni.  204 ; 
asthma  from.  4K8;  causing  cbmnlc 
nasal  catarrh,  4(10:  chronic  laryngitis 
with.  472;  In  rickets.  2r»S ;  with  adeni- 
tis. 84(5. 

Adenoma,   of  umbilicus,    114. 

Ageorsls.   cortical.   770. 

Airing,   wbfn   allowi'd   out  of  doors,   8. 

Alrs|Min>   required    by   Infants.    10. 

Alalia.  711. 

Albumin  water,  preparation  of.   Ifl4. 

Albuminuria,  ftrthimtatlr  «»r  ryiilr.  (117; 
In  chronic  cardiac  dlsi^ase.  ROH;  In 
chronic  nephritis.  H37  ;  In  measles,  080 ; 
In  scarlet  fever.  fMUI. 

Alcohol,  as  ntlmulant.  M ;  as  tonic.  ftS ; 
effect  of.  on  breast  milk,  170 ;  use  oC 
In  diet  of  nurse.   143. 

Amaurotic  family  Idiocy,  788. 

Amebic  rf>lltls.  31N». 

Amyloid  degeneration.  441  ;  In  chronic 
bone  disease.  1NI7 :  of  the  Intmtlnes, 
801  ;  of  the  liver.  301 ;  of  the  spleen, 
801. 

Anemia,  cardiac  murmum  In.  <I07 ;  pernl> 
clous.  S441 :  pHeudoleukeiiilc.  of  Infsn- 
cy.  Ml;  s«>condary,  841;  treatment, 
847. 

Anenthetlcs.  m. 

Aneurism.  A12. 

Antipyretic  drugs.  .%3. 

Antlpyr«tlcs.  Til. 

Antitoxin.  In  tetanus.  02;  eliminated  by 
bumsn  milk.  143 

Anuria.  «t21. 

Anus,  fls«ure  of  the.  431  :  lni|ierforste, 
11«, 


Af»rta.  abnormal  origin  of.  .%82 ;  aneurism 
of,  A12;  atheroma  of.  tit2:  hypoplasia 
of.  nil;  tbromlKwls  of.  nil. 

Aortic  Innufflclency.  (MN»  :  <«t<>noii|ii.  «'«M). 

Aphsula.  functional.  711  ;  In  acqulr«*d 
c(>rebral  iMiralysls.  7K0 ;  after  typhoid 
fever.    I(NI4. 

ApiM'ndleltK  41N:  diagnosis  of.  421; 
treatUM'nt   of.    422. 

Arm.   imrslysln  of.  st  birth.   111. 

Arw-nic.  as  a  timlc,  .Vi ;  d«Miage  of.  In 
chorea,   (tOO. 

Art«rleH.  hy|M»KSwlrlr.  In  fi-tal  circula- 
tion. Ti'Tt :  hy|M»pliiHla  of.  ill  I  ;  umbili- 
cal.   In    fetal   clrcnilatlon.   ri*.*. 

ArtbrltlH.  scute,  of  Infants.  WtO:  atro- 
phic. 002 :  cbninlr.  1MI2 ;  gomtcviccus, 
tU"*.*!.  (ViO.  INM»:  rheumatic.   U.^o. 

ArthnigryiMmlN    tM-r  Tictanti.   077. 

Artlftclal  fet'illng.  170;  versus  wet-nurs- 
ing.  KIK. 

AscAris  lumbrlcolilen   im>v  Wobms,   Iiktcn- 

Tl.NAI.I.    42.'». 

AM'ltes.  4ri4  :  rbjIouM.  AT*:*:  In  acute  dif 
fu-4-  nepbrltit^,  i;rt1  ;  In  vlrrhonlH  of  liver. 
4lo:  with  chrfinie  |ierltonltls.  44H:  with 
tulMTrulunls  of  the  peritoneum.  4riO. 

.\ppbyxla.  death  from.  In  young  children. 
4«{ :  from  overlying.  4N  ;  from  aspiration 
of  ftMNl.  4H :  from  enlari:e«l  thymus. 
40  :  In  omvulHlons.  n7r» ;  in  retropharyn- 
geal al»M'«-iui.  '2\t2 :  In  the  newly  b«irn. 
00 ;  frt>m  tulHTculous  bronchlsl  lymph 
nodes.  iriOK ;  nielh«id^  of  ri*suscltatlt»n. 
72 :  sud<len.  In  retro-esophsgeal  at^ 
sceiMi.   313. 

Aspiration,  of  chest.  In  empyema.  TmO. 

Asthma.  4^7:  with  aden«ilil*i.  L*1»7 :  nlmu 
lat«H]  by  tulMTculous  tironchlal  gland*. 
KdMi:  trt-atmrnt.  4!*1. 

AUxla.  t^ledri'lch's.  HW;  In  multiple 
neuritis.  Kll. 

.Vtelertssls.  aequlrftl.  .'.'•.'{  :  In  delli-ate  In 
fants.  ri.'i4  :  rtiunlng  sudden  d«-ath.  40 ; 
omceDltal.  7-1. 

.\ther«ima.  012. 

.\thetold  movements.  7ni  :  in  acquired 
ci^rebral  paralyst*.  7MI ;  In  birth  |wral- 
y*lii.   7H3. 

.\thetiMi||i.    701. 

.\tropby.  InfsDtll**  4««*e  M.%s%n«i  m.  227; 
mu'^tular  uplnsl.  I.v|m-«  nf.  s;ns ;  wu*- 
f-iilar  neural,  tyi^'ii  of.  s'^*. 
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Babcock's    cnntrifugal    machine,    149. 

Bacillus,  of  diphtheria,  1020,  1041;  diB- 
tributloD  of,  in  the  body.  1023;  in 
milk,  146 ;  in  healthy  throats,  1041  ; 
in  laryngeal  diphtheria,  1041 ;  non- 
virulent,  1041;  of  dysentery  (Shiga), 
in  Ileocolitis,  acute,  374 ;  in  gastro- 
intestinal intoxication,  acute,  374 ;  of 
Eberth,  in  typhoid  fever,  1058;  Klebs- 
Ix)effler  (sec  B.  DiPHTHEBiiE),  1020; 
lactis  aerogenes,  319 ;  of  Pfelffer,  in 
influenza,  1130 ;  pscudodiphtheria,  301 ; 
of  tuberculosis,  1067 ;  in  acute  broncho- 
pneumonia,  495. 

Backwardness,  792. 

Bacterium  coll  communis,  319 ;  in  appen- 
dicitis,  419;  in   peritonitis,   445. 

Bacterium  lactis  aerogenes,  319. 

Balanitis,  653. 

Band,  abdominal,   1,  3. 

Barley  water,  directions  for  making,  164 ; 
use  of,  during  first  year,  198. 

Barlow's  disease  (see  Scorbuti'h)  231. 

Bath,  at  birth,  1,  2;  cold,  53;  in  acute 
bronchopneumonia,  524 ;  in  asphyxia, 
of  newly  born,  72 ;  evaporation,  53 ; 
hot,  59 ;  hot  air,  59 ;  vapor,  56 ;  mus- 
tard, 59 ;  bran,  60 ;  tepid,  60 ;  shower, 
60 ;  cold  sponge,  60 ;  hot.  in  asphyxia 
of  newly  born,  72 ;  in  typhoid  fever, 
1067. 

Bed-wetting,    662. 

Beef,  raw  scraped,  163. 

Beef  broth,  163. 

Beef  extracts,  163. 

Beef  Juice,  159. 

Beef  preparations,  150. 

Belladonna,  56 ;  elimination  of,  in  milk, 
143 ;  scarlatiniform  rash  from,  070. 

Bile,   physiological  action  of,  318. 

Bile  ducts,  congenital  malformations  of, 
78. 

Birth  paralyses,  106. 

Bladder,  control  of,  acquired,  663 ;  ex- 
strophy of,  651 ;  hemorrhage  from,  In 
newly  born,  105  ;  stone  in,  667  ;  train- 
ing  to   control,  4. 

Bleeders,  852. 

Blindness,  hysterical,  705 ;  transient,  in 
pertussis,    1010. 

Blood,  circulation  of,  in  early  life,  575 ; 
diHca8<>8  of,  839 ;  In  chlorosis,  843 ;  in 
leukemia.  840 ;  in  pernicious  anemia, 
846 ;  in  pseudoleukemic  anemia,  844 ; 
In  secondary  anemia,  841 ;  transfusion 
of.  68. 

Blood  vessels,  diseases  of,  611 ;  aneurism, 
612 ;  coarctation  of  the  arch  of  the 
aorta,  611. 

Boil   (see  Firunculosis),  930. 

Bones,  diseases  of,  895 ;  in  hereditary 
syphilis,  1115;  In  late  syphilis,  1118; 
lesions  of.  In  rickets,  244 ;  microscop- 
ical changes  of,  in  rickets,  245  ;  syphi- 


litic diseases  of.  1118;  tnbercnloiii  di*- 
eases  of,  905. 

Bothriocephalus   latus,    424. 

Bottles,  nursing,  choice  and  care  of,  IM. 

Bow-legs,  in  rickets,  253. 

Bradycardia,  609. 

Brain,  diseases  of,  719;  abscess  of,  759; 
atrophy  and  scleroisis  of,  780,  784; 
atrophy  and  sclerosis  of.  In  acquired 
cerebral  paralysis,  780;  cysts  of,  in  In- 
fantile cerebral  paralysis,  781 ;  malfor- 
mations of,  719;  tuberculosis  of,  1080; 
tumor  of,   762;   weight  of,   669. 

Bran   bath,  60. 

Breast,  abscess  of,  in  newly  bom,  117. 

Breast-feeding,  166;  schedule  for,  171. 

Breast  milk  (see  Milk,  Woman's). 

Breath,  offensive,  in  ulcerative  stomatitli, 
279. 

Breathing,  noisy,  with  adenoids.  296; 
stridulous,  in  diseases  of  the  larynx, 
463,  469,  473;  in  retro-esophageal  ab- 
scess,  314. 

Bright's   disease    (see   Nkphritis),  629. 

Bromids,  elimination  of,  in  milk,  143. 

Bronchi,  catarrhal  spasm  of,  489;  diph- 
theria of,  1026 ;  forel«;n  bodies  In,  475 , 
lesions  of,  in  acute  bronchopneumo- 
nia, 498 ;  lymph  nodes  of,  in  tubercu- 
losis, 1073,  1078;  tube  casts  from, 
486. 

Bronchial  glands  (see  also  Ltmpu  Nodes, 
Bboncuial),  1095;  enlarged,  cause  of 
asthma,  488 ;  in  acute  bronchopneo- 
nionia,  509. 

Bronchitis,  acute  catarrhal,  479 ;  symp- 
toms of,  480,  483;  treatment  of,  4s3. 
485;  capillary  (see  BRONOHOPNKrM<»MA. 
Acute),  497,  506;  attacks  of  asthma 
resembling,  489 ;  chronic,  486 ;  chronic, 
in  rickets,  246;  diphtheritic,  broncho- 
pneumonia in,  517 ;  fibrinoos,  485 ; 
treatment,  486 ;  in  pertussis,  1008 ;  in 
typhoid  fever,  1063 ;  spasmodic  (S4*e 
Asthma),  489;  tuberculous,  1087. 

Bronchiectasis,  in  chronic  bronchitis,  487 ; 
in  bronchopneumonia,  chronic,  547. 

Bronchopneumonia,  acute,  497 ;  bacteri- 
ology of,  495,  496;  complications  in. 
518 ;  complicating  influenza,  517 ;  com- 
plicating diphtheria,  517 ;  complicatios: 
measles,  517 ;  complicating  pertussis, 
515 ;  complicating  rickets.  246 ;  diag- 
nosis of,  519 ;  etiology  of,  497 ;  lesions 
in,  498 ;  associated  In  the  lung,  504  ; 
physical  signs  of.  Illustrated,  513;  pro- 
tracted or  persistent  form  of,  515  ;  s«»c- 
ondary  pneumonia  with  measles,  984  : 
ileocolitis,  associated  with.  381  ;  Influ- 
enza, associated  with,  1130;  portassis. 
associated  w^ith,  1008 ;  diphtheria,  asHo- 
clated  with,  1036 ;  prognosis  of,  r»20 ; 
protracted  cases  of,  515  ;  symptoms  of, 
505 ;  temperature  charts  of,  510 ;  terml- 
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mtloni    of,    (V03:    trrAtmrat    of.    523; 

ItrophyliiU   In.   !i23. 
ItroocbopDeuniooli,  cbroolc.  540,  542. 
BroDchopDeuraoDli.      tuberculouii,      108G ; 

rapid    oiMS,    1087 ;    protractin]    amen, 

1088;    (1^    AlHo    TuBBicuLous    Vvmv- 

ilt»NiA».  1086,  1002. 
Broths,  dlrvctloDi  for  maklof ,  163. 
Buhl'g  disrase,  03. 
Battermllk,  150,  207,  388. 

(*aUiinlDe  loUon,  020. 

Calculi,   hlllary.  443;  rooal,  646;  pjrlltla 

with.  647;  vpiilcal.  mi7. 
CalorloH.    rrquln^l    dalljr    hjr    hoaltby    In* 

faota.  180;  rorthod  of  calculatlnx.  181  ; 

▼alutt    of    different    foodiituffa    In,    120. 

181. 
Cancmin     orla      (nee     Btomatitih     Gan- 

f;KRNoi'M),  285. 
(*arlM>h3rdrati^  function  of.  In  diot.  131. 
Carcinoma,    of    brain,    762 ;    of    atomach, 

345. 
raiu'ln,  150,  183. 
raw'lnofcen,  150. 

raNtH,  In  urine,  of  chronic  nephrltla,  637. 
Catarrh,    of    euHtachlan    tulM*.    In    hjr|MT- 

trophy    qf    tonnlU,    308 ;    Kawtrlc,    337 ; 

nanal  acute.   457  ;   prophylaxla  In.   450 ; 

chninlc.    4<10 ;    with    admold    growthm 

21Nt;  fon'lfsn  bodli>«  In  noiM\  4«M>;  naaal 

polypi,    461  ;    rhinltia,    almple    chronic. 

461:    (-ladi'inlc,    lt3s:    ayphllltlc    462; 

rhlnopharyniet'al.  with   adrnoldn.  20tt. 
Cathetom,  iilsea  n^qulred  for  Infants,  615. 
CflluUtlN.   of   abdominal    wall    with    perl- 

tfinltlM.   445 ;  of  nrck.  In  Hcarlft  frvcr, 

1N14. 
C«*|ihalh<>iiiatoma.  07. 
C«real}i,  164  ;  allowed  fr«>iii  third  to  sixth 

y«'ar.  212. 
(Vr«'l»ral  abscess.   761. 
Ci*n>bral  tumor.  762. 
cVri*bral    iMiral>sls,    Infantib*,    770;    from 

hemorrhaiee,  Kni  ;  ctlob«y  of.  imt. 
Cerebrospinal  meningitis  <mt»  SJicNiNiiiTis. 

.\4  I  TR  CCBKBRtiNftXALl.   727. 

<*hi^t.  r|rcumft>n>nce  of.  24  :  df>v«<lfipm«*nt 
(»f.  24  ;  "funn«'l"  cbi-nt.  24  :  lateral  di- 
pr«'«wtonN  uf.  In  adrn<»ld».  20«l. 

CbU-krn  |Mik    (Mv  Vaki«-ki.lai.  004. 

<*bb»rNl.  d«»MiK<»  and  admlnlntratbm  of.  5«i. 

('blonmK  M.t;  trratmrnt  of.  847. 

Cholera  Infantum.  363 ;  trefttnifnt  of.  3417, 
373. 

('bondrodystropby.  807. 

t*hur««.  «U»4 ;  endiKurdltls  In.  506.  607 ; 
dUKnosU  of.  6t*H :  ctlitbtfcy  of.  61M  :  f(»l- 
lowlnir  lilrtb  iMiralysln,  7H3 ;  typb<»ld  ft^ 
v«T,  aits«K-lat«<d  with.  1<Hi4  ;  brart  mur- 
murs In.  607  ;  pr«»Kn«Mlii  of.  tnin ;  hys- 
t«*rlral.  7n7 ;  with  adi-n<»ld«.  207 :  in 
rbi'umatUm.  605,  1152:  iMtbolttfcy  of. 
606 ;    pustbemlpleftc.    7tit  ;    In    cm-bral 


palsy,  783;  progiioids  of,  1108;  relation 
of,  to  rheumatism.  605;  speech  In.  607. 
71 1 ;  symptoms  of.  006 ;  treatment  of. 
608. 

Circulation,  changes  In.  at  birth,  575; 
feUl.  575 ;  In  early  life,  575. 

Circulatory  system,  diseases  of,  575. 

CMeft  palate,  265. 

Clothing,  at  birth,  2;  In  summer,  3;  At 
night.  3;  In  summer  diarrhea.  368. 

(MulHfoot.   with  spina  bifida,  700. 

(*odeln,  dosage  of.  56. 

C*od  llrer  oil.  as  tonic,  54. 

Cold,  antipyretic  methods  In  use  of: — 
Ice  cap.  52 ;  sponging.  52 ;  pack,  50 ; 
bath.  53;  colon  Irrigation,  58. 

(*old  sores.  260. 

Colic,  habitual*  104;  Intestinal.  401; 
renal,  647. 

Colitis,  acute  (see  Iumicolitis,  Aci'tk), 
373 ;  amebic,  800 ;  membranous,  870 ; 
membranous  gastrltla.  with.  338. 

Collapse.  In  acute  bronchopneumonia, 
treatment  of.  525 ;  In  acute  peritonitis. 
447  :  In   ulcer  of  stomach,  343. 

Colla|M«e,  pulmonary  (see  Atklbctasis, 
.Vi-griRKDi.  553. 

ColbVs  law.  1105. 

Colon,  abnormal  position  of.  350;  dilata- 
tion of.  408:  In  rickets,  254;  follicular 
ulcers  of.  377 ;  hypertrophy  of.  408 ; 
Irrigation  of,  53.  64 ;  gastro-entertc 
Intoxication,  371  ;  In  acute  Ileocolitis, 
3^8;  membranous  Inflammation  of.  3K5. 

l^ilcMitrum,  134. 

Coma,   In  dialtetes  mellltus.  1156. 

Compression  myelltlH  (ser  Mtblitis).  804. 

i'ondenned  milk,  as  a  cause  of  rickets, 
241  :  composition  of.  158 :  dilution  of, 
for  Infants.  158;  fresh.  15h. 

Congenital  dlseas«s.  Ichthyosis.  875;  my* 
atonla.  827 :  myotonia.  HKi ;  rickets. 
256:  syphllbi.  1I04:  tuberculoslH.  imto. 

Conjunctiva,  catarrhal  Inflammation  of. 
In  measles,  0^6;  hemorrhage  from.  In 
newly  bom^  1»5. 

Conntlpatlon.  In  rickets.  254 :  chronic. 
4«i3:  treatment  of.  465;  dilatation  of 
c«i|on  In.  4«iH :  anal  fituiure  from.  431  ; 
early  symptom  of  ricketa.  24S:  fnuii 
deficient  fat  In  food,  241  ;  In  Intus^us- 
o'ptlon.  416. 

tNintractures,   hysterical,   706. 

(*4»nvul»lonii.  671;  symptoms  of.  672; 
treatment  of.  675 ;  causing  death  with 
out  other  •}  mptoms.  47  ;  epileptlr.  687  : 
hysterics  1.  7n7 :  In  acquired  cerebral 
|Miraly«ls.  7*Ci ;  In  cerebrsl  hemorrhages. 
ltit< :  lo  ci»nK«>nltal  ati'lertaxK  75 ;  In 
|iertu«^4l«.    l«sni:    In   rlrketn.   24k. 

Cord,  nplnal.  dl«ea»4ii  of.  706;  malforma- 
tlt*n<  of.  7*.N*t :  meningitis.  Mrj :  myelitis, 
Mi3  :  pre««ure  iMiralyiiU  of.  808 ;  tuuHtrs 
of.    810;   weight   of.   660. 
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Cord,  umbilical,  care  of.  1 ;  separation  of, 
2. 

Corpuscles,  of  blood.  839. 

Coryxa,  457;  early  symptoms  of  measles, 
978;  syphiUUc,  462,  1111. 

Cougb,  hysterical.  707;  from  tubercoloQS 
bronchial  glands.  1096;  whooping  (see 
Pebtussis),  1008. 

Counterirritants,  67. 

Cow's  milk  (see  Milk),  144. 

Craniotabes,  early  symptom  in  rickets, 
248. 

Cranium,    syphilitic   nodes   on,    1110. 

Cream,  151 ;  to  secure  different  percent- 
ages  of,    151,    152. 

Cream-gauge.    189.    149. 

Credo's  method  of  preventing  ophthalmia 
neonatorum,  1 ;  treatment  of  ophthal- 
mia. 90. 

Cretinism  sporadic,  881. 

Croup,  bronchial,  485 ;  catarrhal,  465 ; 
spasmodic,  465. 

Croupous  tonsllUtiB,  300. 

Cry.  causes  and  varieties  of.  34 ;  in  dis- 
eases, 85 ;  in  colic,  402. 

Cryptorchidism,  652. 

Cups,  dry.  indications  for,  58. 

Cyanosis,  in  acute  bronchopneumonia,  506, 
508;  in  acute  inanition,  220;  in  chron- 
ic cardiac  disease,  598;  in  congenital 
atelectasis,  74;  in  congenital  disease 
of  heart  588;  in  diphtheritic  pa- 
ralysis, 834;  in  malaria,  1142.  1144; 
of  face,  from  pressure  at  root  of  lung, 
1097. 

Cyclic  vomiting.   331. 

Cyst,  of  brain.  762  ;  of  brain,  in  infantile 
cerebral  paralysis,  781. 

Cysticercl,  423. 

Dactylitis,  syphilitic,  1116;  tuberculous, 
918. 

Deaf-mutism,  795. 

Deafness,  following  mumps,  1019 ;  with 
adenoids.  296 ;  with  hypertrophy  of  ton- 
sils, 309 ;  sudden,  in  late  syphilis.  1122. 

Death,  most  frequent  causes  of,  at  differ- 
ent ages,  46 ;  sudden,  causes  of,  48. 

Deformities,  hysterical,  706;  in  rickets, 
248. 

Dentel  carles,  272. 

Dentition.  28 ;  eruption  of  first  teeth,  28 ; 
eruption  of  permanent  teeth.  29,  30; 
delayed,  20;  l)efore  blrtb.  28;  difficult, 
273 ;  In  rickets,  254. 

iK'velopment,  conditions  Interfering  with, 
30 ;   muscular,  25  ;  of  body,  15. 

Dew's  method  of  inducing  artificial  respi- 
ration. 73. 

Diabetes  Insipidus,  621. 

IHalM'ti's  mollltus,  1155. 

DiapnoslH.  general  considerations  in,  81. 

DlapcTs.   3. 

Diarrhea,    general    consideration   of,    850; 


deaths  from,  tn  Neir  York  la  Are  yean. 
850 ;  prevalence  of,  dorlns  samoMr.  851 : 
impure  milk  as  a  cause  of,  852 ;  obaerra- 
tions  of  the  Rockefeller  Institnte.  oa 
association  of  feeding  Impure  milk  aid 
diarrheal  disease,  348  et  scq. ;  inllash 
matory  (see  Ilbocoutib,  Acute),  873; 
with  acute  intestinal  indigestion,  857; 
with  chronic  intestinal  indlgestSoa,  895; 
summer,  857. 

Diathesis,  exudative.  261 ;  neoropathic.  262. 

Diet  (see  also  Pdcdimo),  as  caose  of 
chronic  constipation,  408;  as  caose  of 
rickets,  241;  in  acute  sastro-eaterie 
infection,  868 ;  in  acute  gastric  indiges- 
tion, 828 ;  in  chronic  constipation.  405 : 
in  chronic  gastric  indigestion.  340;  la 
dental  caries,  272;  in  ecsema,  92S;  ia 
intestinal  indigestion,  888 ;  in  malnntrt- 
tion,  230;  in  rickets,  258;  in  scnrrj. 
239;  of  nurse,  effect  of,   on  milk.  142. 

Digestion,  gastric.  315 ;  duration  of,  817 ; 
in  infancy,  315 ;  intestinal,  818. 

Digestive  system,  diseases  of,  267. 

Digitalis,  dosage  of,  54 ;  in  cardiac  dUt- 
ease,  598,  604. 

Dilatation,    of   stomach.    841. 

Diphtheria,  1020;  bacillus   (see  Bacillfs 
OF    Diphthkbia),    1020;    bronchopneu- 
monia  in,   517.    1028,    1036;    blood  in. 
1028;  cardiac  failure  in,  1038;  cardUc 
thrombi     in,     1028;     caUrrhal,     1024. 
1030;  complications  and  seqpeUe,  1036; 
diagnosis.   1038;   bacteriological,   1041: 
clinical,    1039;    from    pseododiphtheria. 
1041 ;    distribution    and    mode   of   com- 
munication of,  1021  ;  etiology  of.  1020 ; 
fibrinous  bronchitis  in,  485 ;   immunity 
to,    1022 ;    immunisation     from,    1044 ; 
ileocolitis   in,    1037;    incubation.    1023; 
lesions,    1023 ;    membrane,    973 ;    proc- 
titis    in,     432;     myocarditis     in.     605. 
1038;    nasal    syringing    in,    1046:    n<y 
phritis   in,    1027,    1037;    of   esophagus. 
311 ;    otitis    in,    1036 ;    paralysis    after. 
1037;   paralysis  in.   832;    prognosis  of. 
1042;  prophyUiis  in,  1043;  quarantine 
in,  1043;  simulated  after   tonsillotomy. 
810 ;  symptoms  of,  1029 ;  thrombosis  in. 
1036;    toxins    of,    1024;    treatment    of. 
1045 ;  local  treatment  of.   1046 ;  serum 
treatment  of,   1047 ;  treatment  of  chil- 
dren   exposed    to,    1044 ;    treatment    of 
suspected    cases    of,    1043 ;     laryng«»al. 
1029,    1033,    1052 ;    nasal.    1030.    1031 ; 
pseudo-  (see  Pseudo-diphthkbia),  300; 
scarlatiniform   erythema   in,   070;   ton- 
sillar, 1030. 

Diphtheria  antitoxin,  dosage  of,  1048; 
immunising  dose  of,  1044 ;  local  and 
general  effects  of.  1049;  other  treat- 
ment with.  1045,  1046;  real  and  al- 
leged dangers  from.  1050;  strength  of. 
1048;  time  of  administration  of,   1048. 
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Dlplfvla,  In  birth  paniljtU,  783;  from 
menlofeal  hemorrhage,  109;  ipaiitlc. 
779. 

DIaeaw,  peculUrltiefl  of.  In  children,  SO; 
etlolofjr  of.  SO;  ■jmptomatologj  and 
dUffno«U  of.  81 ;  iMitholofjr  of,  41 ; 
prognosis  of,  43;  prophylaxis  In,  60; 
therapeutics  In.  51. 

Dorer's  powder,  doaage  oC,  5d. 

Dropay  (see  also  Kocma),  In  acate  dif- 
fuse nephritis.  032;  in  chronic  cardiac 
disease.  591 ;  in  chronic  nephritis,  680 ; 
in  tuberculosis,  1091 ;  without  renal 
disease.  224. 

Drugs,  administration  of.  61 ;  antipyretics, 
61  ;  sedatWes,  doaage  of,  50 ;  stimu- 
lants, dosage  of,  65;  elimination  of.  in 
breast  milk.  143;  well  borne  by  chil- 
dren. 67  ;  not  well  borne  by  children.  57. 

Duodenum,  congenital  atresia  of.  IIH. 

Dura  mater,  hematoma  of.  724 ;  throm- 
bosis of  the  sloum»s  of,  767. 

Dysentery  (see  Imhm^>i.itis.  Aci'tk),  373. 

I^sphagla,  hystfrlcal,  70N ;  in  retro- 
pharyngeal abscess,  291. 

I>yHpn«'a.  evidence  of.  34 ;  from  tuber- 
culous bronchial  lymph  nodes.  1090;  in 
acute  catarrhal  laryngitis.  409;  in  ca- 
tarrhal spasm  of  laryni.  400 ;  In  chronic 
cardiac  disease.  697 ;  Inspiratory.  In 
retro-4>sophageal  absceiis,  313;  fmm 
pr4'ssure  of  abscess  on  pneuniogastrlc, 
314:  spasmodic,  in  asthma,  4K9. 

Dystrophy,  muscular,  H24. 

Ear.  middle.  Inflammation  of  (see  Otitis), 

93A;  In  measles.  9N0;  Id  scsrl«-t  fivrr. 

9<16. 
Kcchymoses.  on  purpura.  NT*?  :  In  s<nirvy. 

23.%;  In   l«>ukemts.  H.'.|. 
KchlntMNN'cus.  of  IIv«t.   44.1. 
KclamiwU  imn*  CnsM  i.nionni.  071. 
Kcthyiiia  gangr«*n(Ma.  932. 
KcttM-arUla.   6K2. 
Et^sema.   923 ;  rttulogy  of.   924  :   dlagn«Mls 

fif.  920 :  tri*stii)fnt  of.  927  ;  lult-rtrlgo. 

920. 
Ed«>ma.  In  scute  dlffuiM*  ncphrltU.  032 :  In 

ant>iiita.  K42 :  In  i-hmnlc  Di'pbrltU.  0341; 

In    canllsc    dlm^SM'.    .'h-i  ;    |n    leukemia. 

K.'l  ;  of  facr.   fnmi   pn*iiiiurc  at  n»ot  of 

lung.   li>97  :  g«»nrral.  In  maranmun.  224. 
l-:4ltMiia  glitltlillff.   441  :  In  corroslvr  esoph- 

agltU.  312:  In  qulniiy.  SOH. 
KiiiImiM.     Inffctlon*.     In    malignant    en<li»- 

cardftU.  «W»4. 
KnilMiliNin.  012:  In  diphtheria.  10.10. 
Kmpbyiiema.  r*.**'  :  symptum*.  TtT»7  :  acute. 

In   lironrhttlii  of  Infants.   47*« :   In  acute 

brf)nchopnrumf»nla.    MA ;    In    iMTtumls. 

1009. 
Kmpyf  ma.   rii;3  :    l«^lon«.   6tl3 :    fiyni|ittini«. 

ri«Ml:  dlagn<Ml«.  r»i:7  :  trentiiM-nt.  .*  7t» ;  In 

acute  bronch«>pnettiuonla.   ZttH. 


Encephalocele.  720 ;  symptoma  of.  721 ; 
treatment  of,  722. 

Endarteritis,  syphilitic,  of  brain,  1108; 
tuberculous.  748. 

Endocarditis,  acute  simple.  594;  lesions, 
695  ;  symptoms.  6iN} ;  treatment  of.  002  ; 
in  chorea.  696;  chronic  (see  siso 
IIBAKT.  Valtixar  Discanci.  697;  f«*Ul. 
679 ;  in  chorea.  097 ;  in  rheumatism. 
1162;  malignant,  004. 

Enemau.  06 ;  nutrient.  00 ;  drugs  by.  Ml ; 
astringent.  In  chronic  ileocolitis,  3S9 ; 
in  chronic  constipation.  407 ;  In  colic. 
402 ;  InJuriM  to  rectum  from,  431. 

Enuresis,  002. 

Epilepsy,  680 ;  dlagnoaia  of,  091 ;  hyster- 
ical, 707 ;  in  acquired  cerebral  paralysis, 
780;  in  birth  paralysis.  783;  Jsck- 
•onlan,  in.  cerebral  tuiuor.  706 ;  mental 
condition  in.  090;  prognosis  of.  092; 
status  epileptlcus.  091  ;  tyiN-s  of  symp- 
toms, OKN :  treatment  of.  tn»2. 

Epiphyseal  separation,  lu  scute  arthritis. 
9(H):  In  scurvy.  237:  In  syphilis.  807. 

Epiphys«>s.  enlargement  of.  In  rickets,  2r*3 ; 
in  syphilis,  IKNI. 

Epiphysitis  (see  AaTiiaiTis  Acitk),  900; 
syphilitic.   lUNK   lUN. 

Epispadias.   061. 

EplsUxIs.  4(U{:  in  anemia.  842;  In  per- 
tussis. KMW;  Id  purpura.  867. 

Epltn>chlear  lymph  nodeit.  In  syphilis. 
1126. 

Erb's  paralysis.  111. 

Kryslpi'las.  In  newly  born.  80. 

Erythema,  following  diphtheria  antitoxin. 
KK'iO:  Intertrigo.  920:  In  luteMlnal  In 
dlg(*Mtlon.  397:  In  rheuiiiatl«ui.  11.*3: 
sea rtstlnl form  cau««fi,  ii7o. 

Esfiphagltls.  s<*ute.  311:  catarrhal.  311: 
cvirnMilve.  312. 

Kso|iliagUM.  dlM«^i*«'i«  of.  :{|l:  nli^i-^^*  W 
hind.  312:  congeultsi  nsrri»«lnK  «>r. 
311:  congenital  oii>«trucil«io  In.  311: 
diphtheria  of.  ini!(;:  ittslforiuatlon 
of.  311;  stricture  of.  311:  thru^Oi  In. 
311. 

Exstiilnatlon.  of  ulrk  child.  34. 

E&erdse,  liii|Mirtan(*f>  of.  7 :  caution  re 
gardlng.  in  heart  diftrase.  (MO :  In  ane 
mla.  848. 

Exstrophy  of  bladder.  (WVt  :  exudative 
diathesis.   201. 

Eye.  keratitis.  Inlemtltlal.  In  «yph|||«. 
1121:  care  of.  at  birth.  1.  3:  dl|>b 
therltle  |Miraly«ls  of.  v.ii  ;  i^arly  u*e  *»r. 
2«i :  eitroplon  of.  in  conicenltiil  Iththy- 
«t*l4.  92*  > :  In  flam  ma  lion  tif.  in  newl> 
iMirn.  S9 :  In  nteanlet.  Pm*  :  n>«tagiiiu«. 
7«»1. 

Facf.  e\[»rt'«i«|on  of.  in  dl*e«iM«.  34  :  cyan- 
«i<kl«>  ntu\  •il«-iiia  of.  from  pr*-<Murf>  at 
r«Nit  of  lung.  l(n*7. 
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Facial  pftralysia  at  birth.  110;  acquired, 
peripheral,  836;  in  otitis,  944. 

Fecc8,  319;  of  milk  diet,  319;  of  mixed 
diet.  320;  incontinence  of,  435. 

Fat,  determination  of,  in  milk,  140;  in 
the  feces,  319 ;  lack  of,  a  cause  of 
rickets,  241 ;  in  woman's  milk,  135 ; 
percentage  of,  in  modification  of  cow's 
milk,  184,  187,  188;  symptoms  from 
deficiency  of,  in  food,  193;  symptoms 
from  excess  in  food,  192,  194 ;  function 
of,  in  diet,  131. 

Fatty  degeneration,  of  the  newly  born,  93. 

Feeding,  artificial,  principles  of,  181 ; 
rules  for,  189,  197 ;  indications  for 
special  variations  in,  192,  195 ;  sched- 
ule for  first  year,  189 ;  versus  wet  nurs- 
ing, 168 ;  breast,  schedule,  for,  171 ; 
other  than  milk,  first  year,  198;  dally 
dietary  from  fifteen  to  twenty  months, 
211 ;  for  healthy  infants,  second  year, 
209  et  «rflf.;'dlfllcult  cases,  200  et  aeq.; 
from  third  to  sixth  year,  211 ;  articles 
allowed,  211;  articles  forbidden,  213; 
during  acute  illness,  214 ;  in  infants. 
214 ;  older  children,  214 ;  during  periods 
of  excessive  heat,  307 ;  by  gavage,  in 
acute  illness,  214  ;  nasal,  64 ;  in  acute 
intestinal  indigestion  and  diarrhea,  357  ; 
methods  of,  in  etiology  of  diarrhea, 
351 ;  mixed  indications  for,  179 ;  simple 
rules  in,  214. 

Fever  from  insuflScient  nourishment,  172 ; 
inanition,  122  (see  also  Temperature). 

Finger    (see  Dactylitis). 

Fingers,  clubbing  of,  in  congenital  heart 
disease,   584 ;    food  intoxication,   3(Ui. 

Fissure  of  the  anus,  431. 

Flatulence,  cause  of  colic,  402 ;  in  intes- 
tinal  indigestion.   397. 

Flexner's  sorum  for  cerebrospinal  menin- 
gitis,  738. 

Fetal   circulation,  575 ;  endocarditis,  579. 

Fetus,  evidences  of  syphilis  in.  1106. 

Follicular  ulceration,  of  intestine,  377. 

Fontanel,  bulging  of,  in  cerebrospinal 
meningitis,  735 ;  bulging  of,  in  menin- 
geal hemorrhage,  109 ;  bulging  of,  in 
tuberculous  meningitis,  751 ;  closure 
of,  22;  in  cretinism,  883;  in  rickets, 
250. 

Food,  constituents,  128;  protein,  129; 
fats,  131  ;  carbohydrates,  131 ;  mineral 
salts,  132 ;  water,  133 ;  farinaceous,  a 
cause  of  eczema,  928 ;  in  chronic  indi- 
gestion. 340 ;  second  year,  209 ;  im- 
proper, in  etiology  of  diarrhea,  351 ;  of 
dental  caries.  272;  regurgitation  of, 
causes  and   treatment,   193. 

Foods,  infant,  165 ;  cause  of  rickets,  241 ; 
cause  of  scurvy.  232 ;  Indicated,  in 
chronic  constipation,  405. 

Foreign  bodies,  swallowing  of,  339 ;  in 
the  larynx,   471. 


Fractures,    green-stick,    in    rickets,    244, 

252. 
Freeman's   pasteuriser.    155, 
Friedreich's  ataxia,  820. 
Frdhllch's  syndrome,  767. 
Fruit,  best  time   for   giving,   211 ;  dsriaf 

second  year,  211 ;  during  third  to  alxtii 

year,  211. 
Furunculosis,    887. 

Gangrene,  of  the  face  In  noma.  286;  of 
intestine,  in  intussusception.  418;  of 
lung,  552;  In  acute  broncbopDeonoBla, 
505 ;  in  lobar  pneumonia.  528 ;  in  scar- 
let fever.  969 ;  in  measles.  985. 

Gangrenous  stomatitis,   285. 

Gastritis,  acute,  335 ;  symptoms,  337 ; 
treatment,  338 ;  chronic,  339 :  ulcers  la. 
342;  toxic  (see  Gastbitis  CosBOsrvx). 
338. 

Gastro-enteritis  (see  Acctk  Iktcstixal 
Indioestion  and  Diarrhea).  357;  in 
newly  bom,  85. 

Gavage.  63;  In  acute  lllnoss.  215;  la 
acute  inanition,  221  ;  In  dlphtb^^ria. 
1046;  in  premature  Infants.   13. 

Genital  organs,  diseases  of,  850 ;  care  ot 
in  newly  born,  4 ;  malformations  of. 
650 ;  female,  gangrene  of,  285 ;  femaiem 
diseases  of,  655 ;  hemorrhage  from.  In 
newly  bom,  105;  males,  diseases  of, 
653. 

Gingivitis,  in  denUl  caries,  272;  in 
scurvy,  234,  235. 

Glands,  bronchial  (see  LTMrn  Nooks, 
Bronchial),  1095. 

Glands,  lymphatic  (see  Lymph  Nooks k, 
860. 

Glioma  of  brain.  762 ;  of  spinal  cord.  819. 

(■liosarcoma  of  brain,   763. 

Glossitis,  270. 

<;iottis,   edema   of  the.   471. 

Gonococcus,  differentiation  of,  «58;  In 
gonorrheal  stoiiiatitis,  284  ;  In  specific 
urethritis,    653;    vaginitis,    656. 

Grippe,  1138. 

<irowing  pains,   rheumatic.    1151. 

Growth,  conditions  interfering  with, 
31 ;  of  body,  15  ;  extremities,  21  ;  trunk, 
21. 

Gumma,  syphilitic  (see  Stphilih  Lk 
SIGNS),  1106;  in  syphilitic  bone  disease 
1118;  of  brain,  762. 

Gums,  abscess  of,  272;  bleeding  in  nicer 
attve  stomaUtis,  279 ;  inspection  of.  38 
hincing,  275;  spongy  snd  bleeding.  Ii 
scurvy.  234,  235;  In  ulceraUve  stomat 
itis,  279. 

Habit-spasm.   700. 

Habits,  Injurious,  714. 

HematemesiB,   345. 

Hematoma  of  the  stemomastold.   94. 

Hematuria,  619 ;  in   newly    bom*  194 ;   ii 
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parporm,  R5A;  Id  pxrlltlii,  04.5; 
Id  scurvy,  237 ;  Id  tumoni  of  Udooy. 
041. 

lIctiiogloblDuiia.  OIU ;  epldvinlc,  »2 ;  par- 
ol jima  I,  (120. 

UeniopbllU,  852. 

Ilemorrluige.  from  Htoniacb,  845 ;  Id 
bemophilU,  8.*>2:  iDtra-alreolir,  In 
acute  broDcbopoeumonla,  000;  iDteroAl. 
cauNlof  audden  dcatb.  46;  iDtratlnal. 
from  tuberculous  ulcc*r,  SiH ;  Id  tjrpbold 
fever,  1008;  meningeal,  caualng  blrtb 
paralyHls.  779;  Id  acquired  ct*rebral 
paralyala.  781 ;  In  acute  broucbopDeu- 
moDla.  ni9;  Id  coDVulslooa,  072;  meD- 
ingeal.  Id  pertuwla,  lOOM ;  meologeal. 
In  purpura,  855 ;  naaal.  Id  diphtberla. 
1037  ;  pulmonary.  In  cardiac  caaea,  597  ; 
rectal,  from  ulcer,  433;  Id  leukemia, 
850;  In  meaiileii,  986;  In  pertuaala, 
1008;  In  pernlcluua  anemia.  847;  In 
purpura.  855 ;  In  tbe  newly  born,  9<t ; 
vlaceral.  Un\;  in  acurvy.  237;  In  ayph- 
llla,    1113. 

Bemorrbaielc  dliieaHe  of  tbe  newly  lM>rn, 
08. 

Hemorrbolda,  435 ;  In  cbronic  cunatlpa- 
tkin.  404. 

Harelip.   200. 

Hay   fever,   490. 

Head,  circumference  of.  22 :  cloture  of 
auturea.  22 :  cloMurc  uf  r<intanelii.  22 ; 
abape  of.  23;  In  rlrkHM.  24N ;  exami- 
nation of.  35 :  bydrocvphallc.  cbarac- 
terlstlcs  of.  772 ;  nodding  HiMiam  of. 
701. 

Headacbe.  varletlea,  7<»9 ;  trt^tment.  710. 

Ilead-lMinglng.  719. 

Hearing,   when  dov<'lo|MHl.   2<l. 

Heart.  dlM'aneii  of.  575 ;  anrurlum  of. 
012:  north*  4ll<M'atM\  c<ing«*nltal.  5hi  ; 
aui»cultatlf»n  of.  39.  57H ;  diphtheritic 
IMtralyxlM  of.  S35  ;  examination  of.  577  ;  , 
by|»ertropby  of.  In  valvular  dlM>aM*«, 
59«t;  In  meaiiUii.  9Mt;  In  m-arlet  fever. 
907;  malformation*  of.  579;  iiecullarl 
tlea  of.  In  early  life.  575 ;  pemlatent 
fetal  condltlonH.  5mi  :  position  of  apex 
beat,  577 ;  In  Infancy.  577 ;  alie 
and  growth  of.  577  ;  aounda  of  redupli- 
cation. 578 :  sudden  failure  of.  In  diph- 
theria. KI3N  :  thrombua  of.  ante-mortem. 
«112:  traos|)OH|tlon  of.  5M3:  congen-  j 
ttal  anomalies  of.  579 ;  functional  dls 
turtianccs  of.  008 ;  murmurs  of.  &9f« ; 
dlfferrntlal  diagnosis  of.  580;  acci- 
dental. tUNl ;  Id  congenlUl  dlseam's.  5K5  ; 
In  chorea.  097 ;  In  marasmus.  224 : 
valves,  aitrtic  InsufflHeDcy.  «Mmi  ;  aortic 
ateD<isK  tMM);  mitral  InsufllcieDcy.  599; 
mitral  stt-nonls.  599;  valvular  dlsrafir« 
of  (see  almi  KMMH'AantTiHi.  594: 
cbronic  valvular  disrasr  of.  597 ;  vm 
trldc,    left,    algaa   of    dllaUtloa,    599; 


algDB  of  bypertropby,  600;  right,  aigns 

of  hypertrophy,  599. 
IIi>art    block,    lo    diphtheritic    paralyala, 

835. 
Height,  19;  fn>m  birth  to  sixteenth  year, 

20. 
Heliotherapy,    In    tuberculooa    perltonltla, 

453. 
llemlcborea.  090. 

Hemiplegia.  In  acquired  cerebral  paral- 
yala, 782;   In   blrtb   paralyala.   770;   In 

meningeal  hemorrhage.  109;  in  cerebral 

tumor.  766;  apastlc.  781. 
Hepatitis,    interstitial.    77 ;    aoppuratlve, 

439. 
Hermaphrodltiam.  falae.  051. 
HernU.  cerebri.  720;  dlapbragmatie.  110; 

umbilical,  110. 
Herpes  labUUa,   269. 
Herpetic  stomatitis.  277. 
Hiccough.  702;  In  acute  perltonltla.  447; 

In  hysteria.  707. 
lilp-jolnt  disease.  012. 
lllstf»ry  Uklng.  32. 
Hlv«*s    (set*   l*BTtrAaiA>,  933. 
Hodgkln's  dlM^se.  874. 
Holding  breath    spells.    681. 
Home   modlflcatlon   of   milk,    190. 
Hookworm.  429. 

Hutchinson's  t«*i>th.  In  syphilis.  1117. 
Hydatids,  of  liver.  443. 
liydr«*Dcephal«>cele.    719. 
HydriK-ele.   654. 
Iiydn>cepbalus.    769:    In    cbronic    basilar 

meningitis.  755 ;  with  spina  blAda.  790. 

801  ;.  acute    (see    llcMXiitTts.    Tibes- 

ri'Lors),    747.    754 ;    chronic    external, 

769;    internal,    770;    congenlUl.    723; 

Intrautertne.  721;   ayphtlltlc.    IKM. 
Hydronephrosis,     624 :     with     ma  I  forma* 

tlf»ns  of  kidney,  623 ;  with  rmal  calculi. 

617. 
llyKlene.   of  infancy.    1. 
H>  |M'rtfitbc«ia.    general,    in    c^erebrosplnal 

meningitis.  7X1 ;  In  acute  poliomyelitis. 

Ml;   hysterical.  7(i5 :   In   multiple  neu 

ritis.    831  :    In    scurvy.    23tt ;    In   aptnal 

mrnlncltls.   Hi2. 
Hyftertrophy.  muscular  pseudo-.  824. 
Hypodermic   medlratliin.    66;   dosage   for, 

55. 
Hypoderm<K*lysls.   Indications    for.   60. 
Hypospadias.    651. 
HystfrU.  7o5 ;  symptoms,  7o5 ;  dlagaoati^ 

7<i7 :    tn^tment.   708. 
Hystero-epAlepay,  707. 

Ice  bag.  50. 

l«v  cap.  52,  00. 

I<-r  ci>ll.  59. 

I«bthy«v»l<«.  congenital.  920. 

Icterus.  43H:  Id  epidemic  hemoglolilBwrta, 
K2:  varieties  In  newly  borm.  77;  in 
mairormatioo    of    tbe    Mlt   *Ktib    TO; 
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interstitial  hepatitis,  78;  physiological 
or  idiopathic,  78;  differential  diagnosis, 
81. 

Idiocy,  789;  Mongolian,  703;  amaurotic 
family,   788. 

Idioeyncrasies  to  foodstuffs,  216. 

Ileocolitis,  acute,  373 ;  catarrhal,  875 ;  fol- 
licular, 377  ;  membranous,  885  ;  associ- 
ated lesions,  381 ;  with  follicular  ulcer- 
ation, 377 ;  membranous  form,  378 ; 
treatment,  378,  et  acq.;  bronchopneu- 
monia complicating,  518;  in  diphtheria, 
1037;  in  measles,  085. 

Ileum,   congenital  atresia  of,   118. 

ImbeciUty.  780. 

Impetigo,  bullous,  04 ;  in  newly  born,  04 ; 
contagiosa,  032. 

Inanition,  acute,  210. 

Inanition  fever,  122. 

Incubators,  12. 

Indican,  in  urine  of  chronic  constipation, 
404 ;  of  chronic  intestinal  Indigestion, 
398. 

Indigestion,  chronic  gastric,  330 ;  treat- 
ment, 340;  acute  Intestinal,  and  diar- 
rhea, 357  ;  diagnosis,  360 ;  treatment, 
367;  Finkelstein's  "food  intoxication," 
365. 

Indigestion,  chronic  Intestinal,  305 ;  treat- 
ment, 800. 

Infant,  care  of  newly  born,  1 ;  when 
premature  or  delicate,  11. 

Infant  feeding,  167. 

Infant  foods,  165. 

Infantilism,  intestinal,  308. 

Ii&farctions, 'uric  acid.  In  kidney,  627. 

Infectious  diseases,   specific,   049. 

Influenza,  1130;  etiology,  1130;  lesions, 
1131 ;  symptoms,  1132 ;  bronchopulmo- 
nary complications,  1155 ;  protracted 
cases,  1133;  complicatinns  and  sequela?, 
1136  ;  anemia  in,  1136  ;  diagnosis,  1136  ; 
prognosis,  1137 ;  treatment,  1137 ; 
bronchopneumonia  in.  517,  1134 ;  epi- 
demic, acute  otitis  in,  038;  scarlatini- 
form  erythema  in,  070;  nephritis  in, 
1136. 

Inhalations,  62;  in  bronchitis.  484. 

Inheritance,  a   factor  in  disease,  30. 

Injections,  rectal,  in  ileocolitis.  388 ;  sub- 
cutaneous, of  saline  solution  in  cholera 
Infantum,   373. 

Intertrigo,    026. 

Intestinal  obstruction  in  newly  born,  118 ; 
acute,  from  intussusception,  410. 

Intestines,  diseases  of,  348 ;  amyloid  de- 
generation of,  391 ;  bacteria  of,  318 ; 
digestion  in,  317 ;  hemorrhage  from, 
in  newly  born,  104  ;  in  typhoid.  1063 ; 
in  tuberculosis,  303 ;  length,  318 ;  mal- 
formations of,  348 ;  obstruction,  con- 
genital of,  118;  perforation  of,  in  tu- 
berculous ulcers.  393 ;  in  typhoid  fever, 
1063;    tuberculosis   of,   301,    1082;   eti- 


ology, 392;  lesions,  892;  sympCoBs. 
303;  treatment,  894. 

Intoxication,  acute  Intestlmil  and  diar- 
rhea, 357;  etiology,  357;  lesions.  358; 
symptoms,  mild  form,  359 ;  relappfs^ 
360;  cases  without  diarrben,  362;  di- 
agnosis, 866;  prognosis,  366;  prophy- 
laxis, 866 ;  treatment,  367.  372 ;  cholen 
infantum,  863 ;  treatment,  867 ;  addodi 
in,  872. 

Intubation,  in  ncnte  cntarrhml  laryngltli. 
468;  in  sypbiUUc  Uryngitla,  474;  is 
pertussis,  1018. 

Intussusception,  410;  etiology,  412;  le> 
sions  and  mechanism,  412 ;  symptoms. 
414;  diagnosis,  417;  treatment  418; 
laparotomy,  418 ;  in  the  dying.  411. 

lodids,  elimination  of.  In  milk,  143. 

Iritis,   syphilitic    1109. 

Iron,  preparations  of,  55. 

Irrigation,  intestinal.  In  chronic  Indiges- 
tion, 400;  as  antipyretic,  53;  of  the 
colon,  method  of,  64. 

Ischiorectal  abscess,  434. 

Jaundice  (see  also  Ictksus),  77;  catar- 
rhal, 437. 

Jaw,  necrosis  of,  from  nlyeolar  abscess, 
273;  in  gangrenous  stomatitis,  286;  In 
ulcerative  stomatitis,  270. 

Jejunum,  congenital  atresia  of,  118. 

Joints,  diseases  of,  895;  hysterical  af- 
fections of,  706;  in  scarlet  fever,  967; 
rheumatism  of,  1150;  suppuration  of. 
in  newly  bom,  85 ;  swelling  of.  In 
scurvy,  236 ;  ecchymoses  sbout,  in 
scurvy,  235;  tuberculous  diseases  of. 
005.     ' 

Junket,  162. 

Kernlg's  sign,   733. 

Keratitis,  interstitial,  in  late  syphlUs, 
1100,   1121. 

Kidney,  diseases  of,  623 ;  acute  degenera- 
tion of,  628;  calculi  in.  646;  chronic 
congestion  of,  628 ;  cystic,  624 ;  mov- 
able, 627;  granular  (see  NErnaiTis. 
Chronic),  636;  horseshoe,  623;  hydro- 
nephrosis, 624 ;  malformations  and  mal- 
positions of,  623;  malignant  tumors  of. 
630 ;  nephritis,  acute  diffuse,  62.S ; 
acute  exudative,  629 ;  chronic,  63.'> ; 
perinephritis,  648 ;  pyelitis.  642 ;  pyo- 
nephrosis, 645 ;  tuberculosis  of.  639. 
1081 ;  uric-acid  infarction  in,  627 ; 
in  diphtheria,  1027 ;  in  scarlet  fever, 
066. 

Klebs-Loefller  bacillus  (see  Bacillus  or 
Diphtheria),  1020,  1030. 

Knee,  articular  ostitis  of,  916 ;  subluxa- 
tion of,  in  poliomyelitis,  815  ;  swelling 
of,  in  scurvy,  234. 

Knee- Jerk,  in  acquired  cerebral  paralyids. 
785 ;   in  birth   paralysis,   783 ;    lost.   In 
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diphtheritic  iMirmljtIs.  884;  In  maltlple 

Drurttls.  881 :  Id  teUoy.  677. 
KDockkDe«  Id  ricketH,  253. 
Kopllk's  iilini  In  mraslM,  978. 
KumyiM,  100. 
Kyphosli,  Id  rlcketa.  251 ;  treatmeot,  258 ; 

In  Bplnml  cartes,  907. 

LacUlbnmlD,  188,  188. 

Lactation,  care  of  breasts  dnrtnf.  109. 

Lactic  add  milk.  160. 

Lactometer,  author's,   139. 

Laryooirospasm,  684 ;  In  rickets,  248 ; 
with  teUoy.  681. 

Ijiryofltls.  acute  catarrhal,  468;  catar- 
rhal Id  measles.  9K4 ;  chroolc.  472 ; 
with  adeDold  vegetatloos  of  pharyox, 
472;  tuberculous.  472;  syphilitic,  473; 
with  Dew  growths  of  laryDi,  474  ;  spas- 
modic, 4<I5 ;  submucous  (ed«*ma  of 
Rlottls),  471. 

I.aryDKeal  diphtheria.  1033;  aotltoilD  lo. 
1048;  lotubatloo  lo.  10.13;  symptoms 
of.  1033. 

IjiryDKOtomy  for  forelgD  iKidy  lo  Isryoi. 
475. 

Ijiryoz,  diseases  of,  465 ;  foreljni  IkmUcs 
Id,  475 ;  oew  growths  of,  474 ;  spasm 
of,   684. 

Ijivage  (see  BTOMArii  Washinu),  62. 

I^>ukemla,  840. 

Licheo.  urticatus  (see  I^bticabia).  934 ; 
tropicus,  922. 

I«lp.  ecsema  of.  269 ;  perl^he.  269 ;  dis- 
eases of,  269 :  herpes  of,  269 ;  ma  I  for- 
ma tloos   of,   267. 

Llsploff.  711. 

Uver,  diseases  of.  436;  abscess  of,  439; 
acute  yellow  atrophy  of.  438 ;  amyloid 
di*geDeratloo  of.  441  ;  biliary  calculi, 
443 ;  clrrb<Mi|s  of.  440 ;  coogestloo  of. 
430 ;  IntemtltUl  hepatitis.  7H ;  eolarged 
lo  cooKestloo.  439 ;  lo  aliscesa,  489 ;  Id 
cirrhosis  (early ».  441;  lo  chroolc  car- 
diac dlseas4*.  .'V93 ;  In  marasmus.  222 ; 
hydatids  of.  443;  In  rickets.  255; 
In  syphilis.  1107.  1(»22 :  lo  tul»erculoslii. 
10M»;  lanUc«-ous.  441:  mslformatloos 
aod  malpositions  of.  4.17  :  slie  sod  post 
tloo  of.  40.  436;  tuln'rculosis  of.  lOMi ; 
wssy.  441  :   weight  of.  lo  lofaocy.  436. 

LumlMir  puocture.  737. 

Lung.  dlsi*ases  of.  476 ;  alMicess  of.  551  ;  i 
at»sress<>s  of.  lo  acute  bn>Dch«»poeu- 
monia.  54»5 ;  acute  congetition  of.  In 
mslsrla.  1140;  calran^oux  mnlule^  In. 
107H;  rsfUHiuN  degen«>rstlon  of.  1077 ; 
collaikse  of.  from  compreHsltm.  5.''».1 ; 
fmm  olistructlon.  554 ;  In  nrute  broo- 
choimeunionla.  5m) ;  c<»ng«>nltsl  ateb-c- 
taxlH  of.  74  :  empbyiM'ina  of.  5.*.'  :  acut**. 
In  briinchttifi  of  Infants.  4^^ :  gnn 
grene  of.  5.VJ ;  gangnne  of.  In  lotMir 
poeumoola.    52h  ;   hfiuorrhage«i   lot«>.    In 


oewly  bora.  100;  ioflatloo  of.  78; 
miliary  tuberculosis  of,  1084 ;  pecullart- 
tl€>s  lo  disease.  478 ;  lo  lofaocy  aod 
early  childhood,  476;  physical  ezamloa- 
UoD  of.  477;  stracture  of,  477. 

Lymph  oodes,  diseases  of.  862 ;  calcareous 
cerrlcal.  869;  broochUl.  1095;  early 
iofectioD  lo  tuberculosis.  1072 ;  eolargrd 
io  llodgkio's  disease.  874 ;  lo  malou- 
trition.  227 ;  frequeocy  of  disease  of. 
41;  ioflammatioD  of  (see  Adknitihi. 
862;  lo  late  berediUry  syphllla,  1121; 
Id  measl«*s.  986;  lo  paeudodlphtherla, 
301  ;  lo  scarlet  ferer.  964 ;  simple  hyper- 
plasia of.  865 ;  situatioo  aod  drainage 
areas  of  the  groups  of  head  aod  oeck. 
861  ;  syphilitic  disease  of.  866 ;  tubercu- 
lous broochial.  1078  ;  lesioos.  1078.  1082  ; 
symptoms,  1081 ;  cerrlcal.  tuberculosis 
of.  8417 ;  meseoterlc.  393.  lONl  ;  io 
dIphtherU.  1027;  io  rickets.  255;  lo 
toosillltls.  301  ;  epitrochlear.  In  syphilis, 
1121;  In  typhoid  fever.  lOtM);  tubercu- 
losis of.  867 ;  retropharyngeal,  abscess 
of.  290. 

Lymphocytes.  840. 

Malaria,  1139;  symptoms,  1140;  treat- 
meot.  1146;  quiolo,  methods  of  admlo- 
Istratloo.   1146;  spleeo   lo.  878. 

Ilaloutritloo,  226. 

Maltose,    io   lofaot   feedlog.   208. 

Malt  soup,  use  of.  with  dllllcult  feeding 
cases,   185.   208. 

Maola.  acute,   following   typhoid,   1064. 

Marasmus.  221. 

Massage.  66 ;  in  chronic  coostipatioo.  406 ; 
lo  maloutrlttoo,  230;  of  breasts  to 
locrease   oillk.    174. 

Mastitis,   lo   the   oewly   iMiro.    117. 

MsMttild  dtiM>as«*.  ctTebral  abM*e««  follow- 
ing. K9(»;  In  acute  otltU.  HHK 

Maxtolditis.  942;  nyriiptoniM.  stiH ;  treat- 
ment, IM6 ;  dangen*  from  o|»eratloo. 
046. 

MsMturlMittoo.  715. 

MatBiHio.    161. 

Meaiili>s.  075 ;  bronchopneumonia  compll- 
ratlng.  517  :  ctmi plications  and  iMi|uelsi». 
OVl :  de«quamatlon.  0^1  ;  diagnosis. 
0^7  :  digestive  system.  Oh5  ;  diphtheria 
in.  0^7 :  duration  of  Infective  peri<xl. 
977  :  ««rs  in.  t*3M.  dh*'.  ;  rniptlon.  979 ; 
•'ll«»liigjr.  075  ;  ••y*««  In.  OMl ;  (teriitan  ««ee 
ItiHKLi.Ai.  t«t»l  :  hemorrhage  In.  0s6: 
htiiiorrhaglc.  0*««» :  heart  In.  Ok«i  ;  n«*o 
o^lltK  0H5 ;  Imuliatlon.  076;  tn«aii|on. 
07s ;  kldne>H  In.  OsO ;  laryni  In.  0N4  : 
lt<iii»n«.  977:  lung*.  0^4:  lymph  n«ide«. 
0*»o  ;  riMMl«>  «»f  luft'ctlon.  077  :  imirtallty. 
OHH  :  n«-r\i>u«  ii>«tt'm  In.  0*m;  ;  othfr  In 
firtlou4  dl«Mafit^  In.  Oh7  :  otItK  OM;  ; 
pri-dli>|MMiltlon.  076:  progmwl*.  9^8* 
prophylaxis.   9H9;    |Meadodlphtheria   In, 


1172 


INDEX 


985 ;  quarantine  In,  080 ;  skin  in,  08G ; 
symptoms,  978 ;  throat,  985 ;  treatment, 
989;   tuberculosis   following,   987. 

Meats,   from   third   to   sixth   year,  212. 

Meckel's  diverticulum,  114,  349. 

Meconium,  composition  of,  319. 

Mediastinum,  anterior,  abscess  of,  1097 ; 
tumor  of,  due  to  tuberculous  lymph 
nodes,  1096. 

Mediastinitis,  589. 

Melena,   104. 

Meningeal  hemorrhage,  102,  724,  779. 

Meninges,   diseases  of,  719. 

Meningitis,  acute,  72G ;  cerebrospinal, 
727;  complications  and  sequelse,  730; 
course,  duration  and  termination,  73G; 
lesions,  728 ;  lumbar  puncture  in,  737, 
743;  symptoms,  780,  73G;  diagnosis, 
737 ;  prognosis,  730 ;  treatment,  738, 
743. 

Meningitis,  acute,  from  other  causes  than 
the  meningococcus,  743 ;  pneumococcus, 
744 ;  influenza,  74.'5 ;  septic,  746 ;  in 
newly  born,  85 ;  from  otitis,  943 ;  in 
pneumonia,   519,   539. 

Meningitis,  chronic  basilar,  755 ;  spinal, 
802;  syphilitic,  1108. 

Meningitis,  tuberculous,  747 ;  symptoms, 
749 ;  diagnosis,  752 ;  lumbar  puncture 
in,  756. 

Meningocele,  of  brain,  720;  of  cord,  797. 

Meningo-encephalitis,  780. 

Meningomyelocele,  798. 

Menstruation,  effect  of,  on  breast  milk, 
142. 

Mental  deflciehcy,  789;  diagnosis,  790, 
793 ;  treatment,  796. 

Mercury,  elimination  of,  in  milk,  143 ; 
ulcerative  stomatitis  from,  278;  in 
syphilis,   1128. 

Microcephalus,  722. 

Microorganisms  in  cow's  milk,  145. 

Micturition,  difficult  or  painful,  667 ; 
frequency  of,  616. 

Miliaria.  921 ;  papulosa,  922 ;  treatment, 
927  ;  rubra,   922. 

Milk,  cow's.  144 ;  composition  of,  182 ; 
bacteriological  standard  for,  147 ; 
handling  and  transportation  of,  144. 
145  ;  average  percentages  in,  from  dif- 
ferent breeds,  148,  149 ;  examination 
of,  149;  cream,  151;  contaminated,  as 
cause  of  diarrhea,  At>2 ;  differences  from 
woman's  milk,  150 ;  dried  milk,  159 ; 
esHentials  of.  for  infant  feeding.  144 ; 
formulas  from  diluting,  187,  et  seq,; 
formulas  reduced  to  percentages,  191, 
192 ;  frozpn,  157 ;  microorganisms  in, 
145 ;  modiflcation  of,  percentage,  187 ; 
at  home,  186,  187,  196;  top-milk,  152; 
formulas  from  whole  milk,  187  ;  sched- 
ule showing  quantities  and  Intervals  of 
feeding,  189 ;  modlfl cations  required  by 
particular   symptoms,    192 ;    in   difficult 


cases,  207;  in  rammer  dUnbea,  Sftft; 
in  chronic  constipation,  405 ;  pasteuri- 
zation of,  153,  154,  155 ;  pioteiii  of. 
129;  steriUzation  of,  at  212'  F^  IXi; 
tubercle  bacilli  in,  1020;  condeiMed  (see 
Condensed  Milk),  158;  fermented, 
159,  207;  protein,  161;  skimmed,  207; 
peptonized,  157. 

Milk  laboratories,  197. 

Milk-sugar,  132,  184 ;  solution,  bow  to 
prepare,  196. 

Milk,  woman^s,  134 ;  physical  characters 
of,  184  ;  colostrum  of,  135  ;  daily  quaa- 
tity  of,  135 ;  average  quantity  at  one 
nursing,  137 ;  composition  of,  137 ;  pro- 
tein, 137,  138,  140;  fat,  138;  sugar, 
138;  salts,  138;  reacUon,  139;  spedHc 
gravity,  139,  141 ;  average  percentagrt 
of,  182 ;  conditions  affecting  compo«l- 
tion  of,  141,  144;  menstmatlon,  142; 
diet,  142;  drugs,  143;  pregnancy,  143: 
elimination  of  antitoxin  and  other  pro- 
tective substances,  137 ;  nervous  im- 
pressions, 143 ;  examination  of.  139 ; 
variations  in  quality.  141 ;  how  to  mod- 
ify quantity  and  quality.  174.  175; 
indications  of  scanty   supply,  171. 

Modided  milk,  schedule  for  feeding  fh»m 
birth,   189. 

Mongolian  idiocy,  793. 

Monoplegia,  in  birth  paralysis.  781 ;  In 
cerebral  hemorrhage,  109;  in  cerebral 
tumor,    766. 

Morphin,  dosage  of,  66;  dosage  in  con- 
vulsions, 676 ;  hypodermically  in  cholera 
infantum,   372. 

Mortality,    at   different    ages,    43.    44. 

Mouth,  diseases  of  (see  also  Stomatitis ), 
276,  et  seq.;  care  of,  at  birth,  1,  3; 
hemorrhages  from  scurvy,  236 ;  malfor- 
mations of,  267 ;  mucous  patches,  in 
syphilis,   284;   *'tapir,"  826. 

Mouth  breathing,  with  hypertrophy  of 
tonsils,  309 ;  with  adenoids.  297 ;  with 
retropharyngeal  abscess,  291. 

Mumps.  1015 ;  complications  and  seqnelie. 
1018;  diagnosis,  1019;  pathology  and 
lesions,  1016 ;  symptoms,  1017 ;  treat- 
ment, 1019. 

.Murmurs,  cardiac  (see  Heart  MrRMras). 

Muscles,  atrophy  of,  820;  In  multiple 
neuritis,  831 ;  in  myelitis,  803 ;  in 
poliomyelitis,  815 ;  contractures  of. 
hysterical,  706;  in  infantile  cerebral 
paralysis,  786;  In  birth  paralysis,  782; 
development  of,  25. 

Muscular  wasting  diseases,  different  types 
of,  822. 

Muscular  pseudohypertrophy,    825. 

Mustard  bath,  59 ;  paste,  57 ;  pack,  58. 

Myelitis,  802 ;  symptoms,  803 ;  treatment. 
804  ;  from  Pott's  disease,  804 ;  diffufie. 
803 ;  transverse.  803. 

Myocarditis,  605 ;  aneurism  in,  605  ;  toxic. 
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In    dlphthi»iia,    83.%.    lOStl;    In    scarlet 

ffvtr.   SMM;  In   py|>blllfi.   HON. 
MyatonU.    congenital     (Uppenhelm'a    dln- 

eaiieK  N27. 
Mjotonla,  confenital  (Thomsen'a  dlaeaa^), 

7U2. 

Nall-bltlng.  718. 

NallM.  In  ayphllla,  1114. 

Neck,  cellulltia  of.  in  acarlatlna.  904; 
congenital  fliitula  of,  311  ;  wrjr-  (aee 
TORTKXILLI M  ) ,   7(13. 

NecroHU.  of  bone.  In  ay  phi  lis,   1106. 

Nematodes  (aee  Wubmh),  425. 

Nepbrltlii,  acute  diffuae,  tt29;  etiology, 
020 ;  lealona.  (129 ;  ayinptoms.  (»30,  (Ut3 ; 
prognoala,  033;  treatment,  033;  acute 
parenctaymatouN  type,  030. 

Nepbritla,  chronic.  03.'* ;  etiology,  OSTi ;  le- 
alonM,  030;  aymptomi,  030;  of  tho 
parenchyniatoua  type,  03(t;  of  the  In- 
terstitial type,  0:i7;  dlagnoalH.  ((3N; 
prognoalii,  037  ;  treatment.  03N ;  chronic, 
dlffuHe,  with  bydronepbroalii,  02*'! ; 
cbronic  Intemtltlal,  syphilitic.  IKW:  In 
diphtheria,  1027.  1(»37 ;  lnten«tltUI 
(nee  Nkimibitin,  (^iiaoyic).  <(37 ;  post- 
scarlatinal. 900. 

Nervea,   peripheral,  diseases  of,  828. 

Nervous  Impressions,  effect  of,  on  breast 
milk.  144. 

Nervous  system,  diseases  of,  000 ;  general 
hygiene  of,  5 ;  p«*cullarltl(*a  of.  In  child- 
hood, 009. 

Neuritis,  multiple.  82H ;  after  diphtheria. 
833 ;  optir.  In  acute  menlngltlH,  734  ;  In 
cerebral  tumor,  707 ;  with  cerebral  ab- 
KcetMi.  701. 

Neuropathic  dlathesla,  202;  neuropaftilc 
child.   204. 

Newly  iMirn.  diseases  of,  09;  acute  In- 
fectious diseases  of.  82  :  aeute  py<igenlc 
dls<>aiies  of.  82 :  atel«*rtaMU,  congenital, 
74 ;  asphyila  of.  *W :  MimnI  In.  peculiari- 
ties of.  839 :  dlwases  or  accidents  at 
birth.  30;  facial  |iaralyfas  In.  110; 
fatty  dt*genenitlon  of,  93 ;  hemorrhages 
In.  IHt ;  heiimrrhaglc  diseases  of.  101  ; 
hy|M'rpyn*xla  in.  122;  icterus  In.  77; 
Infection  of.  31  ;  mslf«iriiuitl«ins  of.  3i» ; 
mastitis  In.  117;  ophthalmia  of.  HV; 
IMMiiphlffus  In.  94  :  |M*rit«inltlN  In.  444  : 
sclerema  in.  121  :  skin  of.  920;  ulcer  In 
stomach  In.  342. 

Nlffhtterrfirs.  713. 

Nlppb^.  care  «if.  during  Isrtatlon.  I(i9; 
Assure  of.  heiiisti'iiieulM  from.  340 ;  rub- 
tier,   choice  i»f.    IIHl:   cnre  of.    Vm\ 

N«Mleii.  lyiiiph  !«••«•  I.ivi'ii  NmirHi.  Mil. 

NinIuI*-*.  »uIm  utsntiMiH  li-mlln«>u<t.  In  rheu- 
iiiaiUm.   11. '2. 

Nmiia  «if  fs«v  i*-*'  SpiM  ^riri'*.  (Jtsiiar- 
MM  HI.  2v*i :  iif  vubn.  *'>»*'J. 

NiMH*.  dlM>aM*s  of.  4.'i7  ;  d*- fur  ml  ties  of.  In 


heredlUry  vyphllla.  403;  difficulty  In 
blowing,  with  adenoids,  2im ;  diphtheria 
of,  1030 ;  discharge  from,  with  adenoids, 
290;  foreign  biHllea  In.  4iM»;  hemor- 
rhage from.  402;  In  newly  Imm,  1(M>4 ; 
In  scurry,  238;  In  hereditary  ayphllis, 
402,  1108;  In  late  syphilis.  1122; 
pitlypi  In,  401 ;  pseudodlphtheria  of, 
3I»1  ;  sprays  for,  (M» ;  syringing,  01. 

Nurse,  requisite  qualltlea  In,  10;  wet  (see 
WitT-Nr«MK»,   170. 

Nuraery,  general   requirements  for,  9. 

Nursing,  during  acute  tllnesa,  2ir> ;  dur- 
ing first  days  of  life,  109;  hours  for. 
In  newly  born,  170;  during  Illness,  177  ; 
Importance  of  good  habits  of,  170;  un- 
succesaful,  symptoma  of,  171  ;  maternal, 
contra-lndlcatlona  for,  108. 

Nursing-bottles,  choice  of,  190;  care  of. 
196. 

Nutrition,  derangementa  of,  218;  acute 
Inanition.  218;  malnutrition.  220;  ma- 
rasmua,  221  ;  faulty,  diseases  due  to. 
231  :  ImfMirtsncf  In  |M*dlstrlcs.    127. 

Nystagmus,  7i»i  ;  in  cerebral  hemorrhage. 
KH) ;  In  hydrticephalus.  77.% ;  In  tul*er- 
culous  meningitis,  750;  with  tumor  of 
crura  cerebri,  700. 

Oatmeal  water.  KU*. 

(.»'I»wyer's  lntul»atlon  set.   10.*i3. 

tHl  enema ta,  (Ki ;  In  chronic  runstlpatlon, 

407. 
Om|4ialltls.  In  newly  iNirn.  83. 
OiiiphalomeMenterle  duct.  lITi,  349. 
(hiyrbla.   syphilitic.    1111. 
Ophthalmia,  In  newly  iHirn.  89. 
(tplnthotonus.  7;  byntericsl.  7ii7  ;  In  cere- 

brofiplnal  meningitis.  731  ;  In  birth  |«i- 

ralyHls.     782;     menlngi'sl     hemorrhsge. 

109;     In     chronic     lumllar     menlngltlH. 

7.'iO ;  In  maniHmus,  224  ;  In  tul*erculous 

menlngltlH,    7.%2. 
Oftlum.     elimination     of.     In     milk.     143; 

In  ai-iite    Inii-stlnal    lnrtle«'«fion   »nt\   Hi. 

arrhia.   .171.   372;    In    bmni-hltls.    484; 

pre|Ni  rat  Ions  and  d«nMige  of.  .'t3. 
(>|i|K*nbehirs  dl«i«'s<ie.   827. 
(iptic   nerve,   atniphy   of.   In   tvrrbral   tu- 

itiiir.  704. 
Orchitis,    In    mumiw,     1«»1H;     in    H|ie«iflc 

urethritis,    «l.VI:    syphilitic,     11«I9;     tu 

lN-r«-ultiUH.  lns2. 
l^rthiipnea.    In    4-hri>nlc    valvular    dlseane. 

.'197 :    In    functliinal    dl«*rdeni    nf    the 

heart.  «HIk. 
ihite<«fnfN|«  ini|M>rftn'ta.  MC. 
iistfomyelltU,    In    nrwiy    lM»rn.   ST»;   tuber 

«-uli>u<«.  MX^. 
f».tti-«M*^rlti<>tltK    i-briinlr.   HyiihllHIc.    1114 
(KiifU.    prlfiisr«.    folbitti^    lif    jtilnt    dN 

i>a«'.  !mm;  :   »liiiiil.-if,-«|  Uy    «iiir«y,  23**. 
(»tltl«.  arutt-.   l*.t*« :  rtl.i|>«>.  11.1H:   |.«|«>n4. 

939;  sym|*toms.  940;  cunpllcatloiis  and 
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sequclip,  942 ;  treatment,  944 ;  cerebral 
abscess  In,  759,  943;  thrombosis  of 
lateral  sinus  in,  943;  facial  paralysis 
in,  944;  labyrinth  in,  944;  mastoid 
disease  in,  942;  meningitis  in,  943; 
chronic,  in  late  syphilis,  1122;  in  in- 
fluenza, 1139;  in  scarlet  fever,  905; 
in  syphilis,  1109. 

Oxyurls  vermicularis  (see  Worms,  Intes- 
tinal), 427. 

Ozena,  syphilitic,  463,  1122. 

Pachymeningitis,  acute,  723 ;  chronic  (in- 
ternal),   724;   syphilitic,    1108;    menin- 
geal   hemorrhage     from,    720 ;     hemor- 
rhagic, 724 ;  pseudomembranous,  724. 
Pack,  cold,  52;  hot,  59;  mustard,  58. 

Palate,  cleft,  207 ;  diphtheritic  paralysis 
of,  833;  hard,  ulceration  of,  279;  in 
late  syphilis,  1122;  soft,  lesions  of,  in 
hereditary  syphilis,   403. 

Pancreas,  ferments  of,  318;  syphilis  of, 
1109;  tuberculosis  of,  1081. 

Paracasein,  formed  from  casein  in  stom- 
ach digestion,  150. 

Paralysis,  atrophic  (see  Poliomyelitis), 
806;  birth,  106,  780;  atrophy  and 
sclerosis  following,  780 ;  meningo- 
encephalitis, 780 ;  secondary  degenera- 
tions following,  781 ;  symptoms,  781 ; 
Erb's,  111;  facial,  110,  830;  in  acute 
otitis,  944 ;  hysterical,  700 ;  in  compres- 
sion-myelitis, 805 :  multiple  ncuritl8, 
829 ;  in  myelitis,  803 ;  of  face,  in  newly 
born,  110 ;  of  the  upper  extremity  in 
newly  born,  111;  peripheral,  100;  (see 
also  Neuritis,  Multii'Le).  828;  pont- 
diphtheritic,  1037  ;  pseudohypertrophic, 
824;    simulated   by   scurvy.    238. 

Paralysis,  infantile  cerebral,  100,  779 ; 
acute  acquired,  783;  birth,  780;  of 
intra-uterine  origin,  779 ;  varieties  and 
symptoms,  779,  781,  783 ;  prognosis, 
780 ;  diagnosis,  787  ;  treatment,  787. 

Paralysis,  infantile  spinal  (see  Polio- 
myelitis), 800. 

Paraplegia,  Potfs  (see  Myelitis  Com- 
pression), 779,  804;   spastic,  779. 

Parotitis,  epidemic    (see  Mimps),   1015. 

l*asteurized    milk,    154,    155. 

Pathology,  general  considerations  of,  41. 

l»avor   nocturnus,   713. 

Peliosls  rheumatica,    859. 

Pemphigus,  gangrenosa,  932 ;  in  newly 
born,   94;   syphilitic,    1110. 

Pepsin,  in  stomach  secretion,  317. 

Peptonized  milk,  preparation  of,  157. 

Percentages,  in  milk  formulas,  how  to 
calculate  them,  191. 

Pericarditis,  588 ;  acute  in  bronchopneu- 
monia, 519 ;  chronic,  with  adhesions, 
.'»93  ;  diagnosis,  592  ;  dry.  .189  ;  external, 
589 :  in  newly  born.  85  :  In  rheumatisin, 
589,  590,  1151 ;  mediastinal,  589 ;  prog- 


nosis, 591 ;  pnmlent,  580 ;  aeroflbriB- 
ous,  589 ;  tuberculouK,  589 ;  with  HTa 
sion,  589 ;  with  eflfuslon  of  blood.  589 : 
with  lobar  pneumoDiA,  529 ;  with  plea 
ropneumonia,  545 ;  with  transudation 
of  serum,  588. 
Pericardium,   congenital   absence  of,  .Vi2; 

tuberculosis  of,  108O. 
Perinephritis,  648 ;  acute  peritonitis  cooi- 

plicating,  445. 
Peritoneum,  diseases  of,  444  ;  bomorrliace 
into,   in   newly   bom,    101 ;    in   taberca- 
losis,  1081. 

Peritonitis,  acute,  444  ;  etiology,  444 ;  le- 
sions, 445 ;  symptoms,  44U ;  treatment 
447;  chronic.  non-tut>erciilous,  448; 
with  ascites,  448;  fetal,  cause  of  mal- 
formations, 349 ;  in  Intussusceptloo, 
417 ;  in  newly  born,  84  ;  In  suppurative 
appendicitis,  419;  pelvic  from  gonor- 
rhea, 058 ;  tuberculous,  449 ;  miliary, 
with  general  tulterculosis.  4.~>0;  with 
ascites,  450 ;  flbrous  form.  451  ;  with 
intestinal  ulcers,  393 ;  with  lobar  pneu- 
monia, 539. 

Pertussis,  1003 ;  bronchopneumonia  In, 
1008  ;  complications,  1008  ;  convulsions. 
1009;  diagnosis.  1010;  etiology.  1004; 
hemorrhages  in,  1008;  ileocolitis  In, 
1009;  incubation,  1005;  Infective  pe- 
riod, 1009;  lesions,  1005;  leukocytovU 
in,  1011;  paralysis  in,  1009;  predispo- 
sition to,  1004 ;  prognoelB,  1011 ;  pro- 
phylaxis, 1012 ;  symptoms,  1006 ;  treat- 
ment, 1012,   1015;  vaccines  in.  1014. 

Peyer*s  patches,  in  typhoid  fever.  lOW; 
swollen,  in  acute  ileocolitis,  350;  tu- 
berculosis of,  393 ;  ulceration  of,  in 
ileocolitis,  379. 

l»haryngltls,  acute.  288;  uvulitis  in.  289; 
chronic  catarrhal,  syphilitic,   llOS. 

Pharynx,  diseases  of,  288 ;  adenoid  v(>g- 
etations  of  vault,  290 ;  with  adenitis. 
802 ;  diphtheria  of.  1024 ;  diphtheriUc 
paralysis  of,  834  ;  lesions  of,  in  heredi- 
tary syphilis,  403 ;  retropharyngeal  ab- 
scess, 290;  syphilitic  ulceration  of, 
1108;  syringing  of,  61. 

l*himosIs,  (}50. 

Phlebitis,  of  dural  sinuses.    757. 

Phosphorus,  in  rickets,  259. 

IMithisis.  chronic,  1078,  101>5. 

Physical   examination,    of   the   child.   34. 

Pica,   719. 

IMn  worms  (see  Wormh,  Intestinal). 
427  ;  proctitis  from,  432. 

Pleura,  effusion  into,  in  acute  nephritis. 
032;    tuberculosis   of,    1075,    1080. 

Pleurisy,  557 ;  dry,  558 ;  in  acute  bron- 
chopneumonia, 504 ;  purulent  (see 
Empyema),  503;  tuberculous,  dry  form. 
558 ;  with  lobar  pneumonia.  52S ;  with 
serous  eflTusion,  560 ;  Grocco*s  sign  in, 
561. 
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PleuropneQuioiiU,    G44 ;     pGricardltli    In, 

&8K.  r»90. 
roeumococcutf,       In       broochopneumonlm, 

495 ;      lutMir      poeumoDla,      495 ;      pert- 

tonitU.    44.%:    dlpbtherU,    1U23.    1035; 

euipjrcina,   5413 :   acuto   meningitis,   744 ; 

niallxnant    endocarditis,    004 ;    pertcar- 

dltia.  588. 
Pniniuionla,  492 ;  anatomical  varieties  and 

elaaalfl cations    of,    493 ;    broncbo    (see 

BROKCIIurNKrMONIA,         ACM-TR),         497*, 

catarrbal  (see  liKONciioi'NEriioNiA, 
AcrTK),   497 ;   cbronlc   Intomtltlal    <M*e 

BRONCllUrNKIMUNlA,       CllKONlD,       547; 

In  newly  l>orn,  84 ;  In  typbold  fever, 
1003;  aoarcea  of  Infection.  49<l ;  varli** 
Uea,  claiwincatlon  of,  495 ;  hyperacute. 
524 ;  bypoiitatlc.  547 ;  lobular  (fu.>e 
BnoXCHOPNEl'MONIA.  Aci'TK^,  497; 
pI«>uro  <aee  I*LKrKoi'.\KrifoNiA).  544; 
aypblUtlc,  1107;  tulH-rculouii,  1084t; 
coune,  duration,  termination.  1087, 
1088;  dlafcnoMln.  1094;  pbytilcal  alini», 
1092;  chronic.  l(»i»3. 

Pneumonia,  loltar.  520;  etloUtgy,  520;  fre- 
quency of.  41^1.  520 ;  oimiillcatlnic  In- 
fluensa,  1133;  complUiitlonii,  539; 
coume,  539 ;  atM>rtlv<*.  530 ;  ci*rebral. 
631 ;  dlagnoffla.  540 ;  lenlonn.  527  ;  lyalii. 
frequency  of.  533 ;  iMithologU*al  dlffor- 
entlatlon  fn>m  bronchopneumonia,  540; 
pbyalcal  signs,  535 ;  prognosis,  542 ; 
syniptomK.  529  ;  termination,  539  ;  tr«'at- 
ment,  543. 

Pneumothorax,  In  pulmonary  tuberculoals, 
1080. 

Poisons,   gsstrltls   from.   330.   338. 

Poisoning,  stomach  washing.  In.  03. 

Poll4*nct*phalltlN,  acuti*,  causing  o'rebral 
paralysis.  78.V 

Poliomyelitis,  aruti*.  8O0;  fttology.  «07 ; 
dlagntMls.  81(1;  extent  and  dlstrlbu> 
Hon  of  primary  fkaralyslii,  813;  rl«>c- 
trlcal  rrartlonN.  8|5  :  b-slons.  mi8  ;  pn»g- 
nosls.  817;  Hyiiiptoiim.  8iu ;  treatment. 
818. 

Polydipsia,  In  diab«»te8  Insipidus,  021; 
mellltus,  1150. 

Polypi,  nasal.  401 ;  recUl.  435. 

I*olyurla,  021  :  hysterical.  7(>7 ;  In  dla- 
bet«*8  InHlpldus.  021  ;  In  dlabeU*a  mrllt- 
tus,   1150. 

PorenivpbaluM.  723. 

Pott's  dliu'aiie  (Mt*  SriVR,  (*aribm  or), 
907. 

Precordia,  bulging  of.  577,  0<M). 

I*regnaney.  effect  of,  on  woman'a  milk, 
143;  effect  of.  on  nursing  child, 
178. 

Premature   liifantii.    mnnagement  of.   11. 

lYepuo*.  Adb«>rent.  ik'u. 

i>rlckly  bent.   922. 

PnHtltlH.   4:12. 

l^tifcnusU.  K«'U«rul   i-i>niild«Tatii>n  of,  43. 


ProgrcialTe  moscaUr  waatliif  dlacaaes, 
the  Werdlg-iloirman  type,  822;  peron- 
eal type,  823. 

l*robipsua  anl  (see  alao  Rbctum,  Pbo- 
LArsB  OK),  430;  from  proctltia,  488; 
In  Ileocolitis,  382 ;  In  membranous  Ileo- 
colitis, 885. 

Prophylaxis,  general  constdemtlon  of,  50. 

i*roteln.  determination  of.  In  milk,  140; 
function  In  diet,  129;  In  the  feces, 
320 ;  of  woman'a  milk,  131 ;  of  cow'a 
milk,  148 ;  percentages  of.  In  modifi- 
cation of  cow'a  milk,   191. 

l*roteln  milk,   101. 

I*seudodlphtherta   (see  IfBMB&AXoug  Tox- 

KII.LITIS),   300. 

l>seudobypertroplilc  paralysis,  824. 

Pseudoparalysis  In  rickets,  257 ;  In  scnrry, 
235;  In  syphilis,   1114. 

Pulierty,  delayed.  In  cretins,  884 ;  In  syph- 
ilis, 1123;  effect  of,  on  heart,  to  val- 
vular dlm*ase,  597,  001. 

Pulse,  examination  of.  30;  In  early  life. 
570. 

I*urpura,  854;  arthritic,  859;  blood  In, 
850;  fulmlnans,  858;  gangrenooa,  858; 
hemat«>mesls  In,  857 ;  hemorrhagica, 
Ml;  Henoch's,  857;  primary,  855; 
rheumatlca.  850;  simplex,  854;  aymp- 
tomatlc.  854;  cachecUc.  854;  infec- 
tious, 854  ;  neurotic,  855 ;  mechanical. 
855;  toxic,  854. 

Pyemia,  in  newly  born,  82;  of  bone  (tee 
Arthritis,  AcI'TB),  850. 

Pyelitis,  042. 

Pyelocystltls.  042. 

Pyelonephritis,  020. 

l*ylephleblUs,  439;  cause  of  hepatic  ab- 
sc«*ss.   439. 

Pylorus,  hypertrophic  stenosis  uf,  321 ; 
dlsgnoNls.  325;   treatment.   324t. 

i'yogenlc  dbM'ases.  scute.  In  newly  l>om, 
82 ;  genersl  symptoniti.  87  ;  prophylaxis. 
80;    trt*Atnient.    km. 

Py«»iH'|»br<Mi|«,    following    pyelitis.    042. 

l*yotineuiii(»th«irAx.   In   puliiionsry    tuberm- 

loHls.     IHMK 

I'yurta,   02«»;    In    pyelItU,   042. 

Quinln.  dtMiagi*.  1147;  methods  of  admin- 
iHtratlon,  1147;  scarlatlnlfi»rm  rash, 
970. 

Quinsy,    307. 

Itachltls  (see  Rirgrrs).  243. 

Iteactlon.  <if  deg«>n**ratlon.  In  Krb's  paral< 
yiils.  113;  In  facUl  imralyslit.  Ill;  in 
multiple  neurttlm  Kit  ;  In  |M»llomyrlltlM. 
815,     817. 

Uec'tal  Injections  (M-e  Rxcmatai.  05;  as- 
tringent. 3S1»:  oil.   4(»7;  saline.  3*t9. 

Kertal   iM»l>|iii4.    4;i.'i. 

itertuiii.  «llM-it<ii «  of.  i;m>  .  sdiiilnHtratlon 
t»f  drugs  by.   *'»»'*:   atnuls   «if.   34*%;  ron- 
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genital  obstruction  of,  118;  feeding  by, 
Gtt;  hemorrbage  from  ulcers  of,  433; 
inflammation  of  (see  Pboctitis),  432; 
malformations  of,  348;  prolapse  of, 
430;  ulcers  of,  433. 

Regurgitation  of  food,  causes  of,  in 
jroung  infants,  103 ;  nasal,  in  dipb- 
tberia,   834,   1031,   1039. 

Remittent   fever,   malarial,   1142. 

Renal  calculi,  646;  renal  colic,  647. 

Rennet  ferment  in  digestion,  317. 

Respiration,  artificial,  metbods  of,  71. 
72;  Obey  ne- Stokes,  in  cerebrospinal 
meningitis,  734;  in  meningitis,  tuber- 
culous, 750;  paralysis  of,  in  dipbtberia, 
834 ;  rapidity  and  cbaracteristics  of, 
476. 

Respiratory  system,  diseases  of,  457. 

Rbeumatism,  1149 ;  diagnosis,  1153 ;  treat- 
ment, 1154;  cborea  in,  694,  1152;  en- 
docarditis in,  595,  1151 ;  erytbema  in, 
1153;  purpura  in,  859,  1153;  scar- 
latinal, 907 ;  simulated  by  scurvy, 
238 ;  subcutaneous  tendinous  nodulos, 
1152;  tonsillitis  in,  30il,  1152;  torticol- 
lis in,   703,   1152. 

Rbinitis,  cbronic,  461 ;  bypertropblc. 
cause  of  astbma,  488 ;  simple,  461 ; 
sypbilitic,  462. 

Rbinopbaryngitis,  acute,  457 ;  in  influ- 
enza, 1131  ;  witb  adenoids,  296. 

Rbinopbarynx,  dipbtberia  of,  1025 ;  sim- 
ple catarrb  of,  in  acute  otitis,  939. 

Ribs,  beading  of,  early  symptoms  in  rick- 
ets, 250 ;  resection  of,  in  empyema,  571. 

Rice  water,  1G5. 

Rickets,  240 ;  etiology,  241 ;  lesions,  244 ; 
symptoms.  248 ;  calcium  metal>olism  in, 
25G ;  course  and  termination,  25G ; 
acute.  25G  (see  also  Roorbi'tits),  232; 
congenital.  250 :  convulsions  in,  255 ; 
nervous  symptoms  of,  255 ;  diagnosis, 
25G ;  from  scurvy,  238,  257  ;  prognosis. 
258;  treatment,  258;  of  deformities, 
252;  late,  2.'»G ;  8ph»en  In,  24G,  877. 

Ringworm  of  soiilp.  930. 

Rotbeln    (see  Uibkli^),  991. 

Roundworms  (see  Wormh,  Intestinal), 
425. 

Rubella,  991 ;  eruption,  992 ;  treatment. 
994. 

Rubeola   (see  Mrarler),  975. 

Rumination,  330. 

Saccbaromyces  albicans,  in  tbrusb,  281. 

Saline  solution,  as  rectal  injection.  389; 
subcutaneous  injection  of,  in  cbolera  in- 
fantum, 372 ;  in  acute  inanition,  221. 

Saliva,  315. 

Salivation,  in  mumps,  1017 ;  in  ulcerative 
stomatitis,  279. 

Salvarsan.  1129. 

Salts,  inorganic,  in  modification  of  cow*s 
milk,     186;    mineral,    function    of,    in 


diet,  132;  of  eow*i  ratlk,  150;  sf 
woman's  milk,  138. 

Sarcoma,  of  brain,  762;  of  kldaey.  641; 
of  spinal  cord,  819;  of  ■tomach,  345. 

Scabies,  935. 

Scalp,  pustular  ecienui  of,  926;  fiag- 
worm  of,  936 ;  seborrbea  of.  923. 

Scarlatina  (see  Scablct  Fbthk),  9S2. 

Scarlatiniform  erythema,  causes  of.  970. 

Scarlet  fever,  952;  albanodniirU  is.  966; 
angina  In,  963 ;  blood  In,  968 ;  crthilltif 
in,  964 ;  compUcadona  and  ae^oelB, 
963;  desquamation,  d57 ;  ^**gi*^**« 
969 ;  dipbtberia  in,  963,  969 ;  dnratloi 
of  infective  period,  954  ;  emptloo,  956; 
etiology,  952;  beart  In,  919;  Incvba 
tion  t>f,  953 ;  invasion,  955 ;  joints  is 
967;  kidneys  in,  966;  lesions.  955 
lyrapb  nodes  in,  964;  mode  of  Isfee 
tion,  954 ;  mortslity  In,  971 ;  myoear 
ditis  in,  967  ;  nervous  system  In,  969 
otber  infectious  diseases  with,  969 
otitis  in,  965;  predUposition  to,  953 
prognosis,  971 ;  propbylaxis,  971 ;  qsar 
antine  in,  971 ;  relapses,  recnrrencvi 
and  second  attacks,  902 ;  symptoms 
955,  963 ;  surgicsl,  962  ;  throat  in,  963 
treatment,  972. 

Sclerema,  121 ;  in  cbolera  Infantum.  365 

Scorbutus,  231;  etiology,  232;  lesloBt 
235;  symptoms,  234;  diagnosis,  238 
treatment,  239;  rickets  with,  238 
stomatitis  in,  280. 

Scrofula  (see  Adenitis,  Tubkbculots) 
867;  (see  Tubebculosis),  1067. 

Scurvy  (see  Scobbctus),  231. 

Seborrbea,  923. 

Senses,  special,  development  of,  26. 

Sepsis,  in  newly  born,  82. 

Serum- tberapy  of  dipbtberia,  1047. 

Serum-therapy  of  cerebrospinal  meningi 
tis,  939. 

Shiga  bacillus  (see  Bacillus  of  Dtsex- 
TERY),  357,  374. 

Shower   bath,  57. 

Slgbt,  when  developed,  25. 

Singultus,  702. 

Sinuses  of  dura  mater,  thrombosis  ot 
757;   lateral,   in  otitis,   943. 

Skin,  diseases  of,  920;  of  newly  born, 
920;  care  of,  in  newly  bom.  4. 

Skull,  asymmetry  of,  in  birth  paralysis, 
780;  in  rickets,  249;  sutures,  sypbilitic 
nodes  on,  1118. 

Sleep,  disorders  of,  712;  disturbed.  7, 
713;  with  hypertrophy  of  tonsils.  309: 
in  intestinal  indigestion,  397 ;  in  rick- 
ets, 248;  with  sdenoids,  296;  exces- 
sive, 714  ;  inspection  during,  33  ;  proper 
periods  of,  5. 

Sleeplessness,   712. 

Smallpox,  protection  against  (see  Vacci- 
nation), 997. 

Smell,  sense  of,  when  developed,  27. 
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Hnoffleii,  Rypbllltlc,  4«2,  1110. 

H|Miiim.  carpopiHUl  (tire  Tetany ),  077;  of 
larjrnx.  OMl  ;  habit,  700 ;  Doddlnff,  of 
the  hesd,  701 ;  rotarjr,  of  the  head, 
701. 

Kpeecb,  diaorden  of,  710;  when  acquired, 
27. 

Kiiioa  bifida,  793;  with  consenltal  bydro- 
cepbaloa,  773. 

ftplnal  cord  (see  Coed,  Rpikal),  706. 

Hplne,  aninilar  curvature  of.  to  cartes, 
910;  cartes  of,  907;  physical  examlDa- 
tloo.  909;  causlDf  compression  of  cord, 
K04 ;  curvature  of.  In  hip  dlseaiie,  91 A ; 
byitertcal  affections,  referable  to,  700; 
In  rtckets,  252;  lateral  devUtlon  of. 
911;  l*ott's  disease  of  (see  BriNE. 
Caries  or),  907. 

FplrocbeU  pallida.  In  syphilis.  1103. 

Spleen,  diseases  of.  876;  Bantl's  disease. 
R78;  amyloid  degeneration  of.  87H;  en- 
largement of.  877 ;  In  acute  disease, 
877 ;  In  chronic  cardiac  disease.  593 ; 
In  chronic  dlm>ase.  878 ;  In  drrhosls  of 
liver.  441  ;  In  leukemia.  849 ;  In  ms- 
larta.  1143;  In  ps4>udoleukemlc  anemia, 
844;  In  rtckets.  240,  878;  In  second 
ary  anemia,  842 :  In  typhoid  fever. 
1001  ;  with  amyloid  liver.  441 ;  In  diph- 
therts,  1001  ;  In  herediury  syphilis, 
1107;  in  late  syphilis.  1122;  In  tuber- 
culosis, 1091  ;  new  growths  and  tu- 
mors of.  878 :  punltlon  and  metiiods 
of  exsmlnatlon.   877;  weight.  876. 

Hprue  (see  TiiRrKH).  282. 

Hputum.  means  of  obtaining,  for  eiaml- 
nation.  1095. 

Htammi-rtng.  711. 

HtaphylootccuN,  in  furunculosls.  931  ;  In 
acute  l»rf>nrhf>poeum«mla.  4fNi  -.  In  diph- 
theria, |oi!:t:  in  empyema.  MUl. 

Htarrh.  olijcrtlons  t<i.  ss  fucid  of  young 
Infants.    132. 

HtatUN   lymphatifUM.    49.   N91. 

Hten«isls,  laryniri*al.  In  acute  catarrhal 
laryngitis.  4m»;  In  syiihllltlc.  473:  of 
pylorus.   321  ;  dilsted  stomach   In.   341. 

Ktertlliatlon  of  milk.  1.^2 ;  chaogen  pro- 
duced by.  152:  at  212'  F..  153;  at  low 
temperature.  l.*>3 :  indications  for.  154  ; 
limits tiobs  of.  154 ;  methods  of,  155. 

Ktlll's  disease.   902. 

Htimulants.  54. 

Stomach,  dliwases  of.  315 ;  alworptlon 
from.  318;  Ikscteria  of.  318;  conges- 
tion of.  In  acute  Intentinal  Indlgentlon 
and  diarrhea.  35K ;  dliet*«tlon  In.  315 ; 
dilatation  of.  304 :  In  chnmlc  ga»trtc 
indigestion.  339 :  in  rtck^tn.  254  :  hem 
orrhage  from.  345 ;  in  newly  Imrn.  lo4  ; 
In  S4-urv>.  2:ts :  inflsiiinistlon  f»f  io«^ 
(Iantbiiimi.  :t:L'i :  msift»rmstion«  and 
maliMMltlonn  of.  .121  :  ulo*r  of.  in 
chloroals,    M44 ;    tuberculosis    of.    10h|  ; 


tnmoni  of,  845 ;  ulcer  of,  842 ;  In  newly 
born.  342;  from  acute  gaatrttis,  342; 
tuberculous,  337 ;  simple,  perforating. 
343. 

Htomach  waahing,  62 ;  indications  for, 
68. 

Stomatitis,  aphthous  (see  HmpETic 
8TUMATITIS),  277;  caUrrhal,  276; 
diphtherttlc.  285,  1026;  follicular  (see 
ilEEPETio  Htomatitis»,  277;  gangre- 
nous. 285 ;  gonorrheal.  284 ;  herpetic. 
277 ;  in  newly  born,  84 ;  parasitic  ( see 
THRrsii).  281;  syphlllUc.  284;  ulcer- 
ative. 278;  vesicular  (see  IIibpetic 
Htomatitis).  277. 

Stone.  In  the  kidney,  646 ;  in  the  bladder. 
647. 

Btoola,  blood  In,  from  ulcer  of  stomach. 
344 ;  In  caUrrbal  lleocolltla.  882.  884 : 
in  membraneoua  Ileocolitis.  3H5 ;  In  in- 
tussusception. 416 ;  In  imrpura,  857 ; 
fat  In.  194.  360;  green,  explanation  of. 
36(»;  In  acute  Intestinal  Indigestion 
and  diarrhea,  3tM»;  in  cholera  infan 
tum.  363 :  In  acute  lleocullUs.  374.  376. 
381,  3N2;  Indication  of  improper  feed 
ing.  192,  193;  mucus  In.  In  malnutrt- 
tlon.  224. 

Strabismus,  with  tumor  of  crura  cerebrt. 
706. 

Streptococcus,  angina  (see  Memmakcm  s 
To.xsiLLiTisi,  3<N);  pyogenes.  In  acute 
bronchopneumonia.  495 :  In  complica- 
tions of  scarlet  fever.  9«Ut :  in  derma 
titis  gangrenoss.  982:  in  diphtherta. 
1023.  1027.  1(»35;  In  empyema,  568:  in 
measles.  984  :  In  |M>rttonltls.  acute.  445 : 
in  p«eudodi|ibther1a.  3i»l  ;  In  scarlet 
fever,   952. 

Stridor.  In  catarrhs!  n\tmtnu  of  larynx. 
467  :  In  acute  catarrhal  laryngitis.  469 ; 
congenlUI.   12i». 

Htrfiphulus  inee  M11.1ABIA  RissA*.  922; 
iiu»r  I'sTitAaiA).  934. 

Stuttering.   710. 

Sucking.  315:  as  a   liad  habit.  714. 

Sudamina.  921. 

Sudden   death,    chief    causes  «if.    48.   49. 

Sugar,  cane,  dertvatlve*  in  digestion. 
31H :  KubMtltute  for  «^iilk  sugar.  132. 
182.  Ih5:  milk,  determination  of.  140; 
percentage  of.  In  noman's  milk.  182: 
milk,  derivstive*  In  dlgeatiun.  3IH ; 
percentsg«'s  of.  in  modlftcatlun  of  cow's 
milk.  Ihi  :  Mklutions.  rule*  for  making. 
191.  192:  stiMilN  In.  dlScutt  digestion 
of.  3tti» :  symptoms  of  exceaa  of.  in 
foo«l.    21  »3.    2<»4.    2<»7. 

Summer   dlsrrhea.    357. 

SupiKMtitortes.  In  chronic  constipation. 
4«>7  ;  |irii<'tlfi«  fnuu  limg  uiw  of  giyrertn. 
432 

Suprsrt-nal  csiwnles.  In  syphilis,  11U9;  In 
tuUTculovls.    1083. 
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Sutures,  closure  of,  22;  premature  ossi- 
fication of,  24. 

Swallowing,  of  foreign  bodies,  346. 

Sweating,  in  Infants,  920;  of  head  in 
rickets,  248;  in  tuberculosis,  1090. 

Symptomatology,  general  considerations 
of.  81. 

Synovitis,  acute  purulent  (see  Abthritis, 
Acute),  900;  scarlatinal,  967. 

Syphilis,  1103 ;  acute  osteomyelitis  in, 
1106 ;  bone  lesions  in,  1106 ;  chronic 
osteoperiostitis  in,  1114;  dactyUtis  in, 
1115 ;  of  larynx,  473 ;  pseudoparalysis 
in,  1114;  spleen  in,  878;  acquired. 
1108. 

Syphilis,  hereditary,  1104;  adenitis  in, 
866;  bones,  1106;  Colles'  law,  llOo ; 
communicability  of,  1105 ;  diagnosis, 
1124;  etiology,  1104;  evidences  of.  in 
fetus,  1106;  hemorrhages,  1113;  le- 
sions, 1105 ;  prognosis,  1125 ;  prophy- 
laxis. 1127;  pseudoparalysis,  1114; 
rhinitis  of,  462;  spleen.  1107;  symp- 
toms, 1109;  at  birth,  1100;  treatment, 
1128;  salvarsan,  1129;  late  hereditary. 
1125;  bones.  1128;  skin,  1122;  liver. 
1107 ;  nervous  system,  1123 ;  spleen, 
1107;  teeth.  1117;  tortlHry,  chronic 
laryngitis  in,  473 ;  intubation  for,  474. 

Syringe,  nasal,  61. 

Syringing,  nasal,  61 ;  of  mouth  and 
pharynx,  61. 

Syringomyelocele,  799. 


Tachycardia,  608. 

Tenia,  cucumerina  or  clllptica,  423 ;  nana, 
424  ;  saginata  or  medlocarnellata,  423 ; 
solium,  423. 

Tapeworms,  423. 

Taste,  when  developed,  27. 

Teeth,  28 ;  eruption  of  first  sot.  28 ;  per- 
manent set,  29 ;  can»  of,  3 ;  decayed 
(see  Dental  Caries),  272;  cause  of 
adenitis.  862  ;  delayed,  in  rickets,  2r»4  ; 
Hutchinson's,  in  syphilis,  1118. 

Temperature,  at  birth,  36 ;  in  childhood, 
36 ;  subnormal,  37  ;  raised  by  artificial 
heat,  37 ;  variations  of,  in  health.  36 ; 
of  nursery,  9. 

Tenesmus,  from  proctitis,  433 ;  in  intus- 
susception, 416;  in  membranous  ileo- 
colitis.  381  ;  treatment  of.  434. 

Testicle,  retraction  of,  with  renal  calculi, 
647 ;  syphilis  of,  1107 ;  undescended, 
652. 

Tetanus,  in  the  newly  born,  90. 

Tetany.   677. 

Therapeutics,  general  consideration  of,  51. 

Thomsen's   disease,    702. 

Tbora  plasty,  573. 

Thorax,  description  of,  476 ;  measure- 
ments of,  20,  24  ;  causes  of  deformity  of, 
24. 


Threadworm!  <«ee  Wobmb,  Ivtbstival^ 
427. 

Throat,  diseases  of  (nee  Phabtxx  a?(Ii 
Tonsils),  288,  300. 

Thrombosis,  612 ;  cach«Mrtic.  of  daral 
sinuses,  757;  in  diphtheria,  102S. 
1036;  in  infectious  diseascii.  613;  ia- 
'flammatory,  of  dura]  sinusefi,  757;  of 
internal  Jugular  vein,  613;  of  lateral 
sinus  in  acute  otitis,  943 :  of  sInuiMv 
of  dura  mater,  758 ;  of  the  aorta,  613 ; 
of  the  vena  cava,  613 ;  septic,  of  dnrml 
sinuses,   758. 

Thrush.  281. 

Thymus,  enlargement  of,  causing  coovul- 
sions,  49 ;  in  status  lymphaticus.  891 : 
tulierculosis  of,  1081. 

Thyroid  extract  In   cretinism,   8S7. 

Thyroid  gland,  congenital  absence  of.  la 
cretinism,  882. 

Tibia,  deformities  of.  in  rickets.  2ri3; 
sabre-blade  deformity  in  syphilis.  1121. 

Tinea  tonsurans,  93(i ;  treatment.  937. 

Toes,  clubbing  of,  in  congenita]  h«Nirt  dis- 
ease, 583. 

Tongue,  diseases  of.  269 ;  congenital  hy- 
pertrophy of,  268;  epithelial  desquama 
tion  of,  269 :  geographical.  270 ;  inflam- 
mation of.  270  :  malformations  of,  2t;7  ; 
ulcer  of  frenum,  271. 

Tongue-sucking,  718. 

Tongue-swallowing,  271. 

Tongue-tie,  268. 

Tonics,  54. 

Tonsils,  diseases  of,  300 ;  anatomy  of. 
300 ;  chronic  hypertrophy  of.  3<>8 ;  diph- 
theria of,  1024,  1029 ;  hy|N>rtrophy  i>f. 
cause  of  asthma,  488 ;  hyiKTtrophy  of. 
in  rickets,  255 ;  removal  advlwxl  In  tu- 
b4>rculou8  adenitis.  872 ;  with  adenitis. 
865 ;  memhmne  upon,  in  Kcarlft  f«*vrr. 
9(;3. 

Tonsillitis,  m(>mbranouH  ( pseudodlph 
theria  :  streptococioiK  angina  ;  cr«»u|M>ui« 
tonsillitis ),  300;  diagnosis.  3il3 ;  prog- 
nosis, 303 ;  treatment.  .304  ;  broncho- 
pneumonia in.  302  ;  follicular.  30.~> ;  di- 
agnosis. 306 ;  treatment.  30<i ;  in  rheu- 
matism, 1152;  phlegmonous,  307;  ul- 
ceromembranous (Vincent's  anginal, 
304. 

Tonsillotomy.  310. 

Top  milk.  152. 

Tortleollis,  703;  congenital.  70,3;  fmm 
cervical  Pott's  disease.  703.  !>0S  ;  from 
hematoma  of  sternomastold,  97 ;  hys- 
terical, 707;  in  phlegmonouK  tonHlllitls. 
307 ;  In  retropharyngeal  abscess.  303 ; 
rheumatic.  307 ;  spasmodic,    704. 

Touch,  when  developed.   26. 

Toxemia,  in  intestinal  Indigestior. 
chronic,  397 ;  vomiting  in.  32!« ;  In  acute 
gastric  indigestion,  329. 

Trachectomy,  for  foreign  body   in   larynr. 
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47n:  In  larjrogefll  dIphtberU.  UK»H\  In 

retr(>-<»Hoph«RiHil  abHc«>Mi,  314. 
1  riinHf union,  of  blood.  (iN. 
TroiiHHi'titrM  hIkh.  In  Trfnny,  W<2, 
TryiMln.  310. 
TulKTclf    barllll     (im***    BAriLLfii    or    Tr- 

BKBlMLOniN).    1071. 

TulM>rcuIln  t«i«t  in  berdR,  14.%;  In  dlajc- 
noiilii.  KrtM). 

TnlMTcnlonlit,  10(17 ;  agp.  10<t7 ;  iMtclllnK 
of  (pw  BAriLLiH  or  TiBKBrrumiH^ 
Km? ;  In  milk,  14.'» ;  bronchUl  lynipb 
nodcii  In.  100.% ;  clinical  forniM  of.  10N2 : 
bronchopneumonia,  1075,  lOHO;  cbronlc 
pbtblHlii,  too.") ;  cbronlc  pulmonary. 
lOM;  congenital.  KMIO;  dlaienonlH  of 
pulmonary.  1(MI4 ;  of  broncblal  glandH. 
107H:  general.  10K2 ;  etiology,  10M2 : 
following  meaKlea.  9K7 ;  following  |M>r- 
tuMilN.  1012;  friKiuency.  1(M»7 ;  general. 
In  InfantM.  1082:  In  older  cblldn'U. 
10K2;  liemoptyHlH.  1030:  Incipient. 
KymptoniM  In.  10N2;  Intt^tlneM.  301. 
lOHi  ;  Intra-utiTlne  Infection.  lOitO ; 
kldn«*y.  r.:jO,  lOM  :  leHlonM.  1073:  mesen- 
teric. .SOI  ;  miliary,  of  tbe  lungK,  10S4  ; 
iiKMle  of  Infi'ctlon.  KMIO ;  of  larynx. 
472 ;  of  lympb  node*,  cervical,  K417 ;  of 
tbe  akin.  11«M»:  patba  of  Infintlon. 
1072:  {M'ricarditla  In.  58M ;  pbyalcal 
Klgni*.  1<M«2:  pleura  in.  r>no.  10M» ;  pre- 
«llM|MM(|ng  cauMen.  10«10 ;  pntgmnilM. 
1101  :  propbylaxiN.  lioi  ;  iip1iH«n.  lOKI  ; 
Hputum.  meanii  of  obtaining.  1<»1t.*t; 
treatment.  11(»2:  tulM>rculln  teKt>«. 
1009. 

Tulierculoua  adenltla.  M17 ;  broncblal 
glandM.  107K.  HHi.'*.  10i»K ;  meningitis. 
747  :  nepbrltlM.  (UiO ;  oMtltl*.  WK* ;  |ntI 
canlltU.  .'>H0:  |Mrit(inltlN.  440:  pleu- 
riHy.  .ViO:  pmumonla.  losit.  1002. 

Tumor.  alHloiiiinnl.  In  Intustuicvptinn. 
4ir»:  In  itten«»H|«  i»f  pyloru**.  324;  »*««r«' 
hral.  7fi2 :  pituitary.  7ff7 :  IuImtcuIiiuh. 
loKO.  losl  :  fatty.  In  <T«tlnl*>iii.  ^^l ; 
•if  spinal  oml.  sit):  nii'illa^tlnal  tu 
ImtcuIiius  lyiiipb  n«Hlfs,  1<K)7  :  of  Kpit>«'n. 
sis,   ilo7. 

Tunica    vaginalis,    bydrm^t'lt'  of.   iV»4. 

Tur|»«*ntlnf   Htu|M'.    pnpnratlon  of.   ."iH. 

Tyiiii»anltrt  in  iiruti*  iK-ritimitl^.  44«;:  In 
IntfMthinl  lndi»;»*^tl»n.  .T.m;  ;  |n  rickrts, 
2r.4 :   In   typhoid   f.-v.-r.    lo«;i. 

Typhoid  fe\«r.  lor>H;  imcillu**  i»f.  in  milk. 
14*i:  <i>iiipll(*ntion*«  and  •M-t|u«'lfl\  1(N'»:(  ; 
diagntml?*.  1<H14  :  fti»loi:>.  1(n;7  :  li- 
slons.  1<MM> ;  |iriii;no<.l<..  1«mu'.  ;  «4arl.tfliii 
form  er>tli*'iim  In.  ttTo  .  Myriiiitnrii*. 
14N*>0:  tntttiiM^nt.  lotui  .  p.-iriitMilmlil. 
nC.S;   f.tal.   lor.s  :   infaiitlli.    lo:.s. 

I  lnrotiiiMiihratioiiM    t<>n-Mllti«     .?o| 
I  lo-ri.    rnt.irrlMil.    tif    liit>  ^tln* .    ;iTT  .    f..I 
llcular.  uf  lutc^tin*'.  ::77  .   folloHliii:   tu 
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lH>rculoaa  adenltla.  870;  of  atODiacb. 
342.  1081 ;  tulM>rculouB,  of  bronchial 
lymph  nodea.  1007  ;  tulMTcoloua,  of  1o- 
tt'stlne.  301  :  tutH>rcubiUR.  of  akin,  870 ; 
syphilitic.    1122;    typhoid,    1000. 

mblUcal  vt^saela.  artertUa,  in  oewly 
lM»ro.  83;  pblebltla.  In  newly  bom,  82; 
Astula.  liri. 

iiildllcua.  hemorrhage  from,  in  newljr 
lN>m.  103;  hernia  of.  110;  inflamnui- 
tlon  of  veaaela,  in  newly  bom.  83;  tn- 
mt>rs  of.    11. *i. 

remla,  actite.  In  acarlet  fever.  0«tO;  In 
acute  nephritis,  031 ;  in  chronic  nephri- 
tis. t»7. 

ri'tbra.  hemorrhage  from.  In  newly  born. 
ior>. 

retbrltltt.  0.'3;  gonorrheal.  OTiS, 

ric  acid,  in  early  Infancy,  010;  infarc- 
tions. In  kidney,  027 ;  causing  hema- 
turia. lOA. 

rine.  ari*est  of  secretion  (S4*e  .Xni'BIa). 
tl21  ;  albumin  In.  017:  bltMid  in  (see 
llKMATi  aiA).  010;  c<miposltbin  of.  010; 
daily  quantity  of.  OlTi;  examination  of. 
41  :  byiM'racldity  of.  In  rheumatism. 
\\Tu»i  Incontinence  of,  002;  with  ade- 
noids. 21*1  ;  In  dlalietf^,  VWl  ;  retention 
of.  In  myelitis,  770:  tn  typhoid.  1013: 
In  v«Hi|cal  calculus.  0417  ;  In  Infancy  and 
childhtMKl.  01  Ti:  metbiMls  of  collecting. 
41.  01.*  ;  mlcrosc«>plcal  examlnathio  of. 
010 ;  physical  character  of.  010 ;  pus  In 
(Kei>  i*YrBlAt.  020;  reaction  of.  010; 
sfM^clflc  gravity  of,  010 ;  augar  in,  617 ; 
uric  acid   In.   010. 

'rogrnitai  organs.  tulM'rcultMis  of.  1081. 

'r«»genltal   system.   dlseas«*s  of.  Oin. 
rtlcnrla.  O.'t:! :  following  diphtheria  anti- 
toxin.   KCiO:    In    Inttfttlnsl    lndliri*sfion. 
.11»7 :      iMipuloHA.      034  ;      s<'arlatlnlforiii 
rnnb   with.   07o. 

vuln.  I»lt)d.  2<;n:  dlpbtbi-rla  of.  1o24 ; 
rIoiiK.'ttlon  «if.  2V* ;  cnu^'  of  asthma. 
|ss:  iiitiim  of.  2M( :  luflaiiiinatlon  of. 
2MI. 


Vi 


aceinatlon.      0!»7 :      Hio|«*e      tif      lymph. 

0!)7 :    iiii'tbislM    of.    mm;    re\acci»atlon. 

0!>7. 

atrlnin.  !»1»7. 
nrrln*-**.  Tm. 
ai;iiiltl«.    (i.Vi  :    simp!*'.    (».'.'  :    gon4»ct»ccils, 

i'»:.7. 

ni-ir    iMitb.    M» 
<irli<llii    !*04  .  ••yiiipt<ini«.  IH.i.*  ;  dlacnotds. 

'.*'.*•'• .    i::ini:ri'itoMi.    *X\'2.   t«*.».'.  ;    tnaiiiient. 
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i.i:; 
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INDfeX 


VeDtrldes,  c«rdUc,  reUtive  thickness  of, 
577. 

Vertigo,  in  cerebral  abscess,  760;  in 
cerebral  tumor,  764 ;  in  functional  dis- 
turbances of  the  heart,  608. 

Vesical  calcuU.  667. 

Vincents  angina  (see  Ulcbro-Mkmbba- 
NOU8  Tonsillitis),  304. 

Viscera,  abdominal,  transposition  of, 
350;  frequency  of  inflammations  of, 
42;  hemorrhages  of,  in  newly  bom, 
101 ;  vitamins,  233. 

Voice,  hoarse  or  husky,  with  adenoids, 
297 ;  nasal,  with  hypertrophy  of  ton- 
sils, 309;  with  adenoids,  296;  in  diph- 
theritic paralysis,  834. 

Volvulus,  fetal  cause  of  malformations, 
349. 

Vomiting,  329.  331;  from  overfilling  the 
stomach,  329;  in  acute  gastric  indiges- 
tion, 329;  in  hypertrophic  stenosis  of 
pylorus,  322;  in  acute  intestinal  ob- 
struction. 329;  in  peritonitis,  329;  in 
nervous  diseases,  329 ;  at  onset  of  acute 
febrile  disease,  830;  from  toxic  sub- 
stances in  the  blood,  330;  reflex,  330; 
from  habit,  830 ;  chronic,  331 ;  of  blood, 
in  ulcer  of  stomach,  843 ;  stercoraceous, 
in  intussusception,  414 ;  cyclic,  331 ; 
treatment,  834. 

von  Pirquet's  test  for  tuberculosis,  1099. 

Vulvitis,  gangrenous,  662. 


Walking,  causes  which  prevent,  25 ;  de- 
layed, in  rickets,  255  ;  when  attempted, 
26. 

Wasting,  In  tuberculosis,  1090 ;  simple 
(sec  Marasmus),  221. 

Water,  function  of,  in  diet,  133. 


Weanibg,  177;  time  for,  177;  ladlca. 
tionfl  for,  178;  sudden,  177. 

Weather,  hot,  prophylaxis  against  diar 
rhea  in,  366. 

Weii^t,  15;  at  birth,  16;  carve  duriag 
flrat  few  weeks,  IG ;  curve  of  flrst  year. 
17;  from  second  to  fifth  year.  18:  of 
older  children,  19;  from  Mrth  to  six- 
teenth year,  20 ;  loss  of.  in  acute  Inani- 
tion, 219;  stationary.  Indications.  lSf»: 
symptoms  of  unsuccessful  nursing.  171. 
et  »eq. 

Werlhofs  disease  (see  Pcbpcra),  854. 

Wet  dressings  vs.  poultices.   5& 

Wet-nurse,  in  acute  Indigestion  and  diar 
rhea,  369;  in  gastro-enteric  iutoxica- 
tion,  358 ;  in  acute  inanition.  221 ;  »^ 
lection  of,  176;  dangers  from  syphi- 
litic. 1127. 

Wet-nursing,  176;  vs.  artificial  feeding. 
168;  indications  for,  169;  disadvan- 
tages of,  166. 

Wheal,  in  urticaria,  934. 

Whey,  162;  wine,  162. 

White-swelling  of  knee,  916. 

Whooping  cough   (see  Pnrrcssis).  1003. 

WidaVs  test,  in  typhoid  fever.  1064. 

Worms,  intestinal,  427;  Upe-,  424; 
round-,  425;  thread-,  427. 

Wrist,  enlarged  epiphyses  in  rickets,  253. 

Wry-neck  ( see  Tobticolli  s  ) ,  TOS, 

X-ray,  in  empyema,  565;  in  gastric  re- 
tention, 324 ;  in  osteogenesis  imper- 
fecta. 896;  in  osteoperiostitis.  1120:  in 
pneumonia,  537,  565  ;  in  syphilitic  dac- 
tylitis. 1117;  in  syphilitic  onteo- 
perlostitis,   1115. 

Zoolak,  161. 
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